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Nonprescription Drugs Advisory Committee Meeting 

,i September 19 & 20, 2002 
Hilton - Maryland Ballroom - Silver Spring, MD 

September 19, 2002 - the committee will discuss safety issues related to the use of acetaminophen. The primary area for discussion will focus on potential hepatotoxicity related to the use of 
acetaminophen in both OTC and prescription (RX) products . 

September 20, 2002 - the committee will discuss safety issues related to the use of aspirin and other 
over-the-counter non-steroidal anti-inflammatory drugs (NSAIDS) . The primary areas for discussion 
will focus on potential gastrointestinal bleeding and renal insufficiency related to the use of these products . 

In rulemaking, the agency has proposed aspirin and acetaminophen as Category 1 ingredients for 
safety and effectiveness. Other NSAIDS and combination products are marketed under new drug 
applications . The agency continues to believe that these ingredients are safe and effective for OTC 
use. The advisory committee will discuss whether labeling or other measures are warranted to seduce 
the risk if occurrence or the severity of these adverse reactions . 

SECTION I : 
OVERVIEW and FEDERAL REGISTER DOCUMENTS 

A Overview of the September 19 and 20, 2002 NDAC Meeting 

T B JEstablishment of a Monograph for OTC Internal Analgesic, Antipyretic and 
Antirheumatic Products (Panel Report or ANPR) 
Entire Federal Register Notice Is Not Included 

C Internal Analgesic, Antipyretic and Antirheumatic Products for Over-The-Counter 
Human Use; Tentative Final Monograph 
Entire Federal Register Notice Is Not Included 
Over-The-Counter Drug Products Contaii....g Analgesic/Antipyretic Active 
Ingredients for Internal Use; Required Alcohol Warning (Notice of proposed 
rutemaking) 

Over-The-Counter Drug Products Containing Analgesic/Antipyretic Active 
Ingredients for Internal Use; Required Alcohol Warning (Final Rule) 

Internal Analgesic, Antipyretic, and Antirheumatic nru; Products for Over-the - 
Counter Human Use; Fin:,' Rvle for Professional Labeling of Aspirin, Buffered 
As irin, and Aspirin in Combination with Antacid Drug Products 
Internal Analgesic, Antipyretic, and Antirheumatic Drug Products for Over-the - 
Counter Human Use; Proposed Amendment of the Tentative Final Monograph, and 
Related Labeling 
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MEMORANDUM Department of Health and Human Services 
" Public Health Service 


Food and Drug Administration 
Center for Drug Evaluation and Research 


DATE: August 13, 2002 


FROM: OTC Analgesic Drug Review Team 


TO: I Members of Nonprescription Drug Advisory Committee, Consultants and Guests 


THROUGH: Division of Over-the-Counter Drug Products 
Office of Drug Evaluation V 


SUBJECT: September 19 & 20, 2002 NDAC Meeting 


The purpose of this memorandum is to provide pertinent background summary information and to identify 
points to consider as you prepare for the September 19 and 20, 2002 advisory committee meeting. The 
package you have been provided contains the draft agenda, reviews, and literature that will be addressed 
during this 2-day meeting. The summary information will be divided by ingredients and days as the issues 
addressed are may be different . 


Day 1 - Acetaminophen Hepatotoaicity, Dosing Duration, and Combination Products 


Background : 


" Acetaminophen, a para-aminophenol (APAP) derivative has been marketed over-the-counter 
(OTC) since 1960, following NDA approval for an immediate-release 325 mg tablet for the general 
analgesic indications, dysmenorrhea and fever. On May 15, 1975, McNeil Consumer Products, received 
NDA approval to market a 500 mg immediate-release capsule formulation of their Extra Strength Tylenol 
product, with the approved dosing regimen of 1000mg every 4-6 hours, not to exceed 4,000 mg in 24 
hours. On July 8, 1977 the recommendations of the Advisory Review Panel provided for the classification 
of acetaminophen as a Category I analgesic product in the Advanced Notice of Proposed Rule Making for 
OTC Internal Analgesic, Antipyretic, and Antirheumatic Products . This document permitted the marketing 
of adult, strength, single-ingredient products in the United States when labeled as follows: 325 mg to 650 
mg every 4 hours while symptoms persist not to exceed 3,900 mg in 24 hours and for not more than 10 
days of continuous use. In June 1994, the 650-mg extenu~~ --lease caplet and tablet formulation was 
approved, with a dosage of 2 caplets every 8 hours, not to exceed 3,900 mg in 24 hours. 


The data assessed by the Panel in 1977 to determine efficacy and safety of acetaminophen 
included animal toxicity data, clinical trial data, and published literature case reports. Based on the LD54 
calculations obtained from animal toxicity data, the LD50 in humans was estimated to be 400 mg/kg/day, a 
level 5 to 7 times the maximum recommended dose of 3,900 mg in humans weighing between 50 and 70 
kg . Moreover, the Panel considered at that time, that APAP-associated hepatotoxicity in humans might be 
exacerbated by glutathione depletion. Based on this information, the Panel recommended the inclusion of 
the following liver warning for APAP products : "Do not exceed recommended dosage because severe liver 
damage may occur." For chronic use, the Panel recommended the warning "Do not exceed recommended 
dosage or take for more than 10 days, because severe liver damage may occur" . In addition, the Panel also 
recommended additional studiPs to determine if otiier warnings were r,eeded for these products to be used 
safely . 
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The Panel also considered data on the metabolism of acetaminophen in the presence of various types of 
liver disease, including alcoholic liver cirrhosis . The Panel found that the evidence suggested that the 
overall elimination of acetaminophen by conjugation is decreased in alcohol abusers. They suggested that 


" this decreased conjugation and the observed susceptibility of chronic alcohol abusers to hepatotoxicity of 
acetaminophen was not necessarily due to liver disease but resulted from the induction of micorsomal 
enzymes by the chronic use of alcohol. However, the Panel did not recommend a warning concerning the 
use of acetaminophen by individuals with a history of liver disease or chronic alcohol abuse. 


The publication of the Internal Analgesic, Antipyretic, and Antirheumaric tentative final 
monograph (T'FM) in 1988 allowed for the additional dose of acetaminophen (500 mg) to be marketed 
OTC. In addition, to providing for this dose, the document also addressed comment, both pros and cons, 
relating to the inclusion of a hepatic warning on the labels of these products . Many comments opposed the 
livet}warning recommendations. The comments included statements that : 1) there was insufficient data, 2) 
this would discourage consumers from ever using the product, 3) this would encourage suicidal persons to 
misuse APAP products, 4) there was a lack of documented cases in children specific to the children's 
products . Other comments that endorsed the warnir ; cited increasing usage of the products in both adults 
and children who had a right to know that fatalities and liver damage had been reported with overdoses. 
After considering all of the available data, the agency concluded that insufficient information was presented 
to support the Panel recommended warnings and that they should not be adopted at that time . Additional 
information was requested with regard to cumulative dosing, dosing duration, and underlying conditions 
that might exacerbate hepatotoxicity prior to initiating a specific warning. (Refer to Section I of the Packet, 
which contains relevant portions of the Panel Report, and of the TFM.) The agency also concluded that 
there was insufficient data to support a warning on the increased risk of liver toxicity when acetaminophen 
is taken with substances or drugs that induce microsomal enzyme activity, i.e ., alcohol, barbiturates, or 
prescription drugs for seizures . 


In response to the TFM, the agency received numerous comments and new data concerning the 
need for an alcohol warning for acetaminophen. On June 29, 1993, the agency's Nonprescription Drug 
Advisory Committee (NDAC) met to consider the need for a warning. NDAC concluded that an alcohol 


" warning should be required for acetaminophen but that the warning should not be implemented until it had 
a chance to consider data on the risk of alcohol with other OTC analgesics . NDAC further recommended 
that any warning should include organ-specific information- In a subsequent meeting (September 8, 1993), 
NDAC concluded that an alcohol warning should also be required for OTC NSAIDs . However, the 
committee was unable to agree on whether the warning should also include organ-specific information. In 
the Federal Register of November 14, 1997, the agency proposed an alcohol warning for acetaminophen 
and the other OTC NSAms that included organ specific information . For acetaminophen, the organ 
specific warning was for liver ; whereas for the OTC NSAms the warning was for GI bleeding . The 
requirement for an alcohol warning for OTC analgesic drug products was finalized on October 23, 1998 . 


Efficacy : 
The material contained within this package does not specifically address efficacy. The efficacy ot 


these products was reviewed prior to either the Panel's determination that acetaminophen was a Category I 
analgesic ingredient. 


Safety : 
There is substantial marketing experience with acetaminophen in both the prescription (in 


combination products) and the over-the-counter use. The data provided will focus on hepatotoxicity from 
unintentional overdoses (either as a result of taking too much in an attempt to relieve an acute sympiuin .,r 
taKing multiple products containing the same active ingredient) . This information has been obtained fron, 
Oke FDA's SRS and AERs databases, published literature, poison control databases, foreign data, and 
summarized safety presented at the time of NDA and monograph review . 
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Points to Consider : 


When reviewing the briefing package consideration should be given to identifying the factors that may 
" contribute to an increased risk for developing unintentional APAP associated hepatotoxicity. Once these 


factors are identified, the committee will be asked to provide specific recommendations on the labeling 
and/or marketing of products containing acetaminophen that will decrease the risk of developing 
unintentional overdose . Alternatively the committee may recommend additional research be conducted to 
address specific issues . This research may attempt to develop solutions to identify factors, which 
contribute to increased risk, or to determine whether a factor represents an increased risk. 


Day}2 - Aspirin (ASA) and OTC Nonsteroidal Anti-inflammatory Drugs (NSAIDs) - Gastrointestinal 
(GI) Bleeding and Renal Toxicity 


Backgroi nd : 
Aspirin has been widely available since its discovery in the late 1800s. In 1977, the Advisory 


Panel recommended the continued OTC availability of aspirin and its derivatives for up to 4 g/day in 
divided doses. Doses exceeding 4 gm/day for OTC use may directly correlate with increasing toxicity, 
ranging from tinniris to gastrointestinal bleeding. The 1988 Internal Analgesic, Antipyretic, and 
Antirheumaric Drug Products for Over-the-Counter Human Use; Tentative Final Monograph proposed 
aspirin as Category I. 


In 1985, ibuprofen became the first NSAID marketed for OTC use. Ibuprofen was approved as a 
200-mg tablet that could be taken at doses of 1-2 tablets every 4-6 hours, not to exceed 1200 mg in 24 
hours. During the early advisory committee deliberations the issue of warning statements for OTC use and 
specific warning concerns, i.e., GI bleeds and renal toxicity were addressed. Since that approval, two 
additional NSAms were approved for OTC marketing, naproxen sodium and ketoprofen. With each 
advisory committee meeting the issue of GI bleeds, hepatotoxicity and renal toxicity were addressed. The 
data provided at these meetings was not considered compelling that organ-specific warnings would need to 


" be required on the consumer labeling for OTC doses of these products, since only limited data were 
available to suggest that these were significant findings for OTC doses 


The adverse event profile of both aspirin and NSAIDs are well known, with the majority of the 
literature addressing NSAID toxicity at the prescription dose . Both of these drug classes commonly have 
effects on the gastrointestinal, hepatic and renal systems. The ingestion of salicylates and NSAIDs may 
result in epigastric distress, nausea, and vomiting . Further, they may also cause gastric ulceration, 
exacerbation of peptic ulcer symptoms, gastrointestinal hemorrhage, and erosive gastritis . The frequency 
of occurrence in higher and prescription doses has been described as 1-2% . However, reports have been 
described at lower doses for both . 


Salicylates and NSAIDs can also produce hepatic and renal effects, which are usually reversible 
for the products and at OTC ASA and NSAID doses. Salicylates can produce at least two difference forms 
of hepatic injury . In one form, hepatotoxic~,-v is dose-related and usually occurs in individuals with 
underlying connective tissue diseased, and is characterized by elevated hepatocellular enzymes. Resolution 
occurs with cessation of salicylate . The other form occurs in association with Reye's syndrome . The 
hepatocellur toxicity that occurs with NSAIDs is characterized by transaminase elevations, which is 
reversible once the NSAID is stopped. NSAIDs and aspirin may also decrease creatinine clearance and 
increase creatinine concentrations particularly in individuals witr underlying hypovolemia, impaired renal 
flinction, or decrease renal blood flow . These findings may revert to normal when the offending NSAID or 
aspirin product is discontinued . HoH ever, cases of occasional dialysis and use of corticosteroids have been 
needed until function is recovered. Fwuier, all of these products may result in salt ar d fluid retention with 
resultant elevations of blood pressure . 


Efficacy issues for each specific product will not be addressed. 
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Safety : 


There is substantial marketing experience with both aspirin and NSAIDs. The data that 
" will be presented today will address the literature and FDA databases and foreign marketing experience . 


Points to Consider : 


The toxicity that occurs with the use of NSAIDs and ASA are different than acetaminophen; 
however, the global issues remain similar. When reviewing the briefing package consideration should be 
given to identifying the factors that may contribute to an increased risk for developing unintentional 
gastrointestinal bleeding and renal tonicities associated with ASA or NSAID use. The discussion on this 
day will focus on identifying the risks associated with the use of these products and then deciding whether 
certdin measures should be taken that could decrease the risk of occurrence or decrease the morbidity 
should an adverse event occur. There are several options that can come out of this section of the meeting. 
These options would include: 1) no modification of labeling is needed; 2) addition of an organ-specific 
warning for the carton; 3) consumer information leaflet to describe in more detail potential adverse events ; 
4) consumer educational campaign(s); and 5) the need for additional research . 


" 
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In the following sections of the background package, we have included Federal Register 
documents related to the development of the internal analgesic monograph. This provides a frame of 
reference for the information available in the public record and the rationale behind past decisions. The 
table below describes what is included in the documents and in some cases the locations that are most 
relevant to the issues for discussion on September 19 and 20 . This will allow you decide what is important 
to read and what is not in your assessment of the issues . 


The OTC drug monograph process can be divided into 4 steps: 
1 . Advisory Review Panel - Panel reviews information submitted to the FDA 
2 . Advanced Notice of Proposed Rulemakine (ANPR) - Published recommendations of Panel 
3 . Tentative final monograph ('TFM) or proposed rule - FDA proposal for monograph 
4. Final Rule - Final regulation that describes the conditions of use for ingredients in the drug 


category 


r 1 
LJ 


" 


The internal analgesic monograph is at the TFM or Proposed rule stage. The FDA is in the process of 
writing a final rule . Prior to completion of the final monograph, the FDA can amend and finalize portions of the proposed monograph as evidenced in the table below by the proposed and final rule for alcohol 
warnings . Based upon your recommendations, FDA can make appropriate revisions to be incorporated into 
the final monograph. 


Section I Federal Register Notice Information in Notice 
,iaVll l1Jl %-J 1 ~ i ne ruiemaxtng summarizes the findings by the 


Internal Analgesic, Antipyretic and advisory panel for the safety and efficacy of OTC 
Antirheumatic Products (Panel Report or internal analgesic ingredients . 
ANPR) " page 35383 : Start discussion of Aspirin safety [Entire Federal Register Notice Is Not . page 35413 : Start discussion of Acetaminophen Included] C afPh, 


LC Internal Analgesic, Antipyretic and 
Antirheumatic Products for Over-the-
Counter Human Use; Tentative Final 
Monograph 


[Entire Federal Register Notice Is Not 
Included] 


I.D Over-The-Counter Drug Products 
Containing Analgesic/Antipyretic Active 
Ingredients for Internal Use; Required 
Alcohol Warning (Notice of proposed 
rulemaking) 


This rulemakmg outlines the safety and efficacy 
data to support the conditions of use for internal 
analgesic drug ingredients . 
" page 46213 : Comment 24 starts discussion of 
warnings for acetaminophen 
" page 46219 : Comment 29 starts discussion of 
warnings for aspirin 
" page 46254: Proposed monograph 
The rulemaking summarizes the data to support an 
alcohol warning on all OTC products containing 
acetaminophen, aspirin, nonaspirin salicylates, 
ibuprofen, ketoprofen and naproxen sodium . 


I.E . Over-The-Counter Drug Products 
Containing Analgesic/Antipyretic Active 
Ingredients for Internal Use; Required 
Alcohol Warning (Final Rule) 


i ne rulemaking requires the following alcohol 
warning: 
For acetaminophen: 
"Alcohol Warning, : If you consume 3 or more 
alcoholic drinks every day, ask your doctor 
whether you should take acetaminophen or other 
pain relievers/fever reducers . Acetaminophen 
may cause liver damage." 
For NSAIDS: 
"Alcohol Warning: If you consume 3 or more 
alcoholic drinks eN .: ~r day, ask your doctor 
whether you shoulj take [insert name of product] 
other pain relievers/fever reducers . [Insert name 
of product] may cause stomach bleeding ." 







" 


" 


Section Federal Register Notice Information in Notice 
I.F . Internal Analgesic, Antipyretic, and Professional Labeling for aspirin 


Antirheumatic Drug Products for Over-the - " page 56810: Comment 7. Discusses adverse 
Counter Human Use; Final Rule for events 
Professional Labeling of Aspirin, Buffered . page 56815 : Warnings 
Aspirin, and Aspirin in Combination with . page 56816: Precautions 
Antacid Drug Products 


I.G: Internal Analgesic, Antipyretic, and Proposal to include ibuprofen into the internal 
Antirheumatic Drug Products for Over-the - Analgesic monograph. 
Counter Human Use; Proposed Amendment " page 54142 : safety discussion 
of the Tentative Final Monograph, and 
Related Labeling 


0 







Vo1.42-No.131 
- 


BOOK 2: 
PAGES 
35345-35621 


.7N MN 4 l. A~N~-l~e~ t c 
A N P2 


BOOK 2 OF 2 BOOKS 


FRIDAY, JULY 8, 1977 
PART VII 


u 


1 


-- 


-


- 
------ _ 


T 


ES OFT 


O t ~ - 


aY \ ,r~~,~f 


\ '1934 "/ 


~-'~N~L ~P~~z1~ 


DEPARTMENT OF 
HEALTH, 


EDUCATION, AND 
WELFARE 


Food and Drug Adm,anistratioin 


OVER -THE- COUNTER 
DRUGS 


Esta6lishment oE a Monograph For OTC 
Internal Analgesic, Antipyretic and 


Antirheumatic Products 







:~53 :i6 


or example, a small increase in the sati-
cl te dose ingested may cause a dispro-
. onate increase in the salicylate blood 


nd could result in serious conse-
c 


,jntor nately, aceta,minophen has no 
similar si of toxicity or "safety valve" 
to alert the onsumer. Further, some ad-
vertising fo acetaminophen gives the 
impression th it is much safer than 
aspirin and imp s that the toxic effects 
of the drug are ess than those en-
countered with asp 'n . Actually, a large 
overdose of acetamin hen can result in 
serious liver damage "hich is not as 
amenable to therapy as icylate intoxi-
cation . This is discusse ater in this 
document . (See par6rIII, par raph B.l .b . 
below-Acetaminonhen. ) 


Therefore, the Panel decid to in-
clude the warning . "Stop tak this 
product it ringing in the ears or ther 
s5-motoms occur", on all products n-
t.aining salicr~lates, and the warning, ' o 
not exceed recommended dosage becaus 
severe liver damaoe may occur", on all 
products containing acetaminophen, a 
nonsalicv!ate. 


Likewise, consumers should be alerted 
to possible serious side effects from 
therapeutic doses of these products . 
Some evidence suggests that aspirin 
might be contraindicated in pregnancy. 
(See- part III. paragraph B.l .a .(2)(iv) 
below-Adverse effects during preg-
nancy.) Therefore, the Panel concludes 
that it is necessary to include the label-
ing warning statement on all aspirin-
containing products, "Do not take this 


let during the last 3 months of 
~ ancy except under the advice and 


vision of a physician" . 
The labeling of several currently mar-


keted aspirin products contains the ad-
Vice that the product should be taken 
with a full glass of water. Baum (Ref . 1 


I also states that aspirin should be taken 
with large amounts of fluids . Tlre Medi-
cal Letter (Ref . 2) also advises that "to 
minimize gastrointestinal irritation, any 
aspirin tablet should be taken with a full 
glass of water." 
The Panel could not find any con-


trolled studies to support the coneenti 
that the quantity of water used to -
mini~'~~~ the drug has any ef~" . re .,iee 
to safety or efficacy . Ho«~ever, ft /s. the 
opinion of the Panel that this vice is 
sound . since the water wou be ex-
I:ected to facilitate diss-) lu n of the 
drug and reduce the irritati of the mu-
cosa of the stomach fro spirin parti-
cles as discussed elsew e in this doc-
ument. ~See part III. aragraph B .l .a . 
(2-ii) below -Adve e effects on the 
gastrointestinal tr .~ The Panel be-
lieves that 


this 
r ommendaUOn should 


apP~) to all sa ylates . Therefore. the 
Panel conclu that the labeling for 
products co ining salicylates intended 
for erai a ini~tra!ion as a solid dos-
age form g_ ! ;iblets . state for adults, 
"Adults rink : tull glass of water with 
each ~ se" and for children under 13 
i ear. "Children under 12 years : Drink 
«" r with each dose". 


immar~~ . the Panel concludes that 
~"'rPose of OTC preparation,, is to 


PROPOSED RULES 


provide for the temporary relief of self-
limited symptoms and not for the self-
treatment of disease entities . If OTC 
products are used for a long period of 
time to treat symptoms which indicate a 
potentially serious problem. a disease re-
quiring medical supervision could be 
masked until irreparable damage has oc-
curred . This is especially impartant for 
those drugs with antirheumatic proper-
ties . As previously noted, if such drugs 
are -taken there could be a delay in 
proper treatment of rheumatic disease 
which could lead to irreversible joint 
damage when inadequate dosage is taken 
intermittently for prolonged periods by 
patients with some rheumatic diseases 
such as rheumatoid arthritis. The Panel 
also decided that it an individual needs 
to take these products for a long period 
of time, i.e ., more than 10 days in an 
adult, or more than 1 days in a child, 
he or :he is sufficiently ill to require the 
consultation of a physician. Therefore, 
the Panel added the word "temporary" 
to the general indica;tiGns statement 


s 


indica;tiGns statement 
e a 0 ad : "For the temporary re d s 0 in ,P h e e r a V e 


akin t 
ad : "For the temporary re 


fgmiarei onal minor aches. pains a n a r in n aches. pains a h t e a n s ry n /a 
~,e ,_ y n r d .N he and for the reductio of h e 


c 


on 
.I i 


, a 
~d ilas added a general wa ings a a d d I r e- d n e r t a 


an 


I 


for 


h 


u 
w 


0 
's me 


mp 


_ 'or in a d g D n e y 
s te 


?Nnt for adults, "Do not t e this 
Ptd- ore than 10 days . symp-in than e 0 d a 


I 


ngs 
toms per o~ ne ones oce consult f t r t in 


_ 
, 


consul 


this 


is 


'o 


of 


u Y3ur phy I and for chi ren under 0 
In for 
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d P t 
c 
-


r 12 years. not take th' product for e v 


In 


a 


th 


- 
P 


rod 


U, 


t for 


-t 


. 


w oce 


more than 5 ys. If sy toms persist, 
or new ones oc r, co It vour physi-s 
ian" . Such warn gs cautions will be 


0 included in the pro -ed labeling for in-c 0 P r 
dividual Preparati resenrrted later in 0 s a t u 
this document . r s f 


EFERENC 


111 Baum . "Rheumatoi Arthritis," in 
"Current apy," Edited bc o nn, H . F . 
and W . B aunders . Phiiadelnh 1973 . 


(2) 1 An ~~mous, "Is Alt Asniri Alike?," 
The ,1fe ,al Lettcr, 16 57-59 . 1974 . 


D. L/,~p LIVG WARNINGS . AD6'ERTISIti ~'"~ \N~ 
/ THE MEDIA \ 


romprising the conference the status 
research, industry self-regulation, d 
government regulation was discusse nd 
alternatives suggested ; govern entnl 
policy decisions were not for ulated 
(Ref . 1) . 
As was pointed out to the nel, based 


upon common sources of a ertising in-
formation, the advertisin expenditures 
for internal analgesic d gs are greater 
than for other OTC dr categories (Ref . 
2~ . It was noted th analgesic promo-
tion in this countr has reached a new 
level of sophistic ion with advertising 
references to W e new ailments such as 
"file cabinet ackaches" or "camper 
noise tensio While the National Asso-


cc 


iation of adcasters and the Propriz-
t 
"y 


0 
ss, 


a Asso tion representing many OTC 
t ,- 'IS drug . u acturers have been active in 
derelo ng codes for the advertising of 
non scription or OTC medicines, the 
Pa believes that government require- 


ts for the inclusion of warnings and 
utionary language are inadequate, 


particularly as to possible effects of this 
advertising upon children (Ref . 2) . 
The Panel notes that the Food and 


Drug Administration does not regulate 
the advertising of OTC drug products . 
Therefore, the Panel asks that the prop-
er authority, i.e., the Federal Trade 
Commission, with the full support and 
active cooperation of the Food and Drug 
Administration, more effectively regu-
late commercial advertising of internal 
analgesic, antipyretic and antirheumatic 
preparations on the basis of the labeling 
recommendations contained in this doc-
ument. Further, the Panel strongly urges 
the Federal Trade Commission to re-
quire that the cautionary language an9 
warnings developed by the Panel be given 
emphasis in commercial advertising more 
so than is currently being done, and that 
special attention be given to the regula-
tion of OTC drug advertising on those 
television programs watched most often 
by children or whose viewing audience 
includes large numbers of children . 


ecause the consumer needs to be col` 
ectiy and fully informed, the Panel rec- 
ommends that the advertising in an% 
medium for these drugs that in any way 
uses the labeling, package or container 
not be inconsistent, even on subtle im^' 
catic,n through mood, focus or innuendo, 
with the applicable labeling in the OTC 
internal analgesic monograph . 
The Panel has noted, with 


con 
cei 


certain aqpecLs o.~ commercial ad~ertis-
ine of OTC medicines that urge the co 
sumption of these drugs without direct-
ing attention to adequate warnings re-
garding the possible immediate hazards 
of the use of these products or the poten-
tial hazards from their long-term use. 
This concern %%-as shared bv repre-


sentatives of consumer and children', 
advocacy grouus, by representatives of 
Pharmaceutical associations and manu-
facturers, the broadcast media, and re-
searchers from the academic world at a 
2-da' v conference on telecised OTC drug 
advertising that was sponsored by 1t :? 
Federal Communications Commission 
and the Federal Trade Comilii~'~ion on 
Mas~ 20 and 21 . 1976 . At the three Panels 


REFERENCES 


(i i T-ar.script of Proceedings, Federal 
om:r:~~ ::ications Commission Federal Trade 


n Conference, May 20 and ll, 


~ :e . Robert B ., Presentation before 
\~(', '['C Review Panel on Internal An-


rc', 17, 1975, copy of tinpuh' hed 
cl .ided in OTC Volume 03u,50 . 


. STANDARD DOSAGE UNIT AND ANALCE-SI. 
EQUIVALENCE VALUE 


~1 . I3cickoround . The Panel recognizes 
that cur: en .lN- the OTC drug market pro-
eides for many different products con-
taininv a large variety of analgesic, anti-
pyretic and or antirheumatic drugs. 
These products are marketed containing 
either s :nvle ingredients or combinations 
of active ingredients. A majk. . . ., ` these 
products contain L dirin mth Variation 
from product to product in the aniuunt 
of aspirin per dosage unit . Likewise, there 
.ire n :any marketed products contain-
ing c»naspirin ingredients, e.g ., aceta-
minophen . or deri%atives of salicylic acid 
other than aspirin, e.g ., sodium salicylate, 
Miich in most cases contain labeling 
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similar to that found for products con . 
taining aspirin. The Panel is conternec 
with the confusion that may arise when a 
censumer purchases such products . 
To more fully inform the consumer as 


to the contents and therapeutic capabil-
ities of these i)roducts as well as to mini-
mize the hazard of contusion. the Panel 
recommends for these reasons and for 
reasons of safety described below. that 
products containing aspirin be clearly 
labeled on the principal displav panel to 
indicate the presence of aspirin. that a 
standard amount of aspirin per dosage 
unit be established of 325 mg 15 gr i for 
all marketed products containinc~ aspirin 
alone. as the single OTC anal¢esic-an!i-
uSretic ac~tive ingredient, and that labe!-
ing clearlv indicate that the product 
contains the standard or a nonstandard 
amount of aspirin per dosage unit . The 
Panel has further determined that a 
standard do : age unit of 325 Trig 15 en,~ 
also be established for acetaminophen 
and sodium salicclate . It is the Panel's 
opinion that it is rational to establish 
standards, not only for aspirin . but for 
all three commonly used ingredients . 
thus enabling the consumer to more fully 
compare marketed OTC products . 


2. Standard dosage unit . Aspirin is the 
most commonly used OTC drug in the 
United States . The majority of products 
marketed are labeled 325 mg or 5 gr as-
pirin . However, there are products mar-
keted with less than 325 mg and some 
with 300 me aspirin labeled as 5 ,r . 
To most individuals these dosages 
assumed to be equivalent but on a weight 
basis they are actually not equivalent . 
Confusion arises because there are two 
systems of weight measurement com-
monly used . One system . which has bePn 
historically used in pharmacy is the 
apothecary system of weights based on 
the "grain" (gr, and the oth'er being the 
more universal metric system based oii 
the "gram" ~gi . The apothecary Lceicht 
of I gr is equivalent to the metric -;ys-
tem measurement of 64 .8 mg but i ., ot'en 
approximated as equal to 60 mg_ There-
fore, a 5 Rr acuirin dosage unit should 
actually contain 334 mg aspirin but is 
sometimes enuated to 300 mg of acti ".e 
ingredient, thus making for a difference 
o! 24 mg of aspirin . 
A further factor contributing to a 


wide range in the amount of available 
aspirin ?.s the provision of the United 
States Pliarmncopeia X/.r to provide for 
a variation of - 5 percent of the labeled 
amount of aspirin per dosage unit Ref. 
1, . The Panel recognizes this as an un-
derstandable requirement necessary for 
manufacturing purposes but is concerned 
with the potentially wide variation in 
the currently allowable content o[ 
aspirin %rhich, because of different inter-
pretations of the "grain", varies for a 
lab(Jed "5 gr product" between 2--
and 340 .2 mg aspirin from one marketecl 
brand product to another brand. This 
could represent a possible difference of 
55 .2 mg or almost 1 gr aspirin between 
two different marketed products . To 
avoid the confusion that presently exists 
in the conversion between the two sys-
tems of ~seight measurement. i .e ., be- 
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tween the apothecary system ~gr) and 
the metric svstem inig) . the Panel 
recommends that the amount of aspir:n 
in a ?25 mg 15 gri, standard dosage unit 
be established on the basis of the 
apothecary weight of 1 gr being equiva-
lent to the metric system measurement 
of 65 mg . 
The Panel also recommends that. this 


equivalence between the apothecar~~ and 
metric systems be used for all ;ngre-
dients . The following table illustrates 
equivalent values for the two sysie:ns as 
used throughout this document~ 
EQl'il' .;LFti'r VA L1'FS FOR APp :)I EC API' AN p 


\IE7I!IC Sl'STFMS 


,4poUtecnry iC :, : .llPrr ;r ( n. (J 


10 ------- ----------------- s 
1 23 ----------- - ------------ -- 50 -------- -------------- 3 2 


---------------------- 63( ioo ---- 
61 .54 ------ - ---------------- -- ~' 00 0 


The Panel has evaluated the aniounL . 
of aspirin contained in the submissions 
for marketed products submitted to th 
review . I See part 1. paragraph A . abote-
Submissions b~: Firms.) For exairpie . of 
the submissions reviewed by the Panel . 32 
pertained to 'dosage forms containing 
aspirin as a "single" ingredient . In 16 of 
these single ingredient. products '50 per-
cent', the amount o: aspirin differed 
from the standard 325 mg ~5 gr) The 
range it-as from a low of 227 mg for a 
chewable gum to a high of 650 me It) a 
single tablet . This represents a varjatin>> 
of 70 to 200 percent of the standard 3~ .5 
mg (5 gr) aspirin dosage unit ava .lable 
as a single ingredient in such marketed 
products . 
The Panel has pr-uk iciFd the folle\~ :ii;g 


table to illustrate the ~ariation, In the 
amount of a ;pirii1 contained in sub-
mitted products : 
AMOUNT (~F As -~e~x C'~i~rrtxt .o IN c :c_:)r7ec 
PRUDCCTS %CHFRF. 
ANALGESIC IVI;RFDIE\T 


Gram, of ua~rir ?:h . . . 


3 5 
'.IIp(" !'" 


. __ . . . . . . . . ._ . . . , 
t s _ - 50 
so --- - -- 75 --- . . 7 
100 --- -- 


-- 


r: ;at 
.. .---


. ;3 


The .'aiiel k ;t .c~re u : the e, ;~reac± 
and comtnc;n b=liei that rl . u~ :ial'" 
am,unt of a~ririn ,It! adult ho Id i 
is ~ .,~o tablets . . The Panel, b, .lic~-.v s 
that this can cause a pt'cblQm if ; ; per-
.son accustomed to buying and proper ,. 
taking a particular analgesic urudurt 
containing 3?i m~ asp:rin per tablet 
changes to another anallgesic product 
such as those currently marketed con-
taining 295 me or even 150 :ng -i~~pirin 
per tablet . If thi~ same individual follows 
the usual custom of ingesting two tab-
lets" every 4 hours, he mac receive 
as little as 590 mg or as much as 1 .300 
mg aspirin . The Panel is concerned that 
the 1 .300 mg dosage will achieve the de-
sired effect but with the potential haz-
ard of toxic overdose . Since aspirin is 
the most common dru.; used In the 
United States, the latter situation is cnt- 


~3 .i3 :i7 


ically imnortatit . I: a person ta,kes 1 .300 
mg aspirin e", e~ ~~ 4 hours for seve al 
dosing intPi~eal:, soiious aspirin in!o : .)-
catiun maY result . This is due to both 
the absAute quantity of aspirin t ;, :;en 
and 012 kinetics of aspirin metabolism 
«hich is discussed later in this doci. ;-
ment . ~See ; .-art III. paragraph B 1 .a -2 
below-Safety . ) 


As an example. a 20 percent increa~e 
in dosage call cause a 40 [0 60 perce ;-:t 
increase in blood sa :icy :aEe level oier a period of time . which can proctu(e .I 
thv;apeutic response in patients r.lio 
had not iesF: :)nded to a lower dnse . or 
more importantly . result in an in-1,ea e 


` of '.:85 ma for the 3 0 : tablet _o ,i 
hieh oi 3~t0 for 325 m, 
eGi~°sent a e 0 in 


s 
(~~t dose-related svstemic toxic effects 
-Refs. 3 and 3, . Even those aspirin tab- 


5 lets common)v marketed in 300 m_ or 
5 3-5 mg do,a.ge ur. :ts . Which u-suallv per-


n:it ~ ariatiun Of - 5 percent acti ; e :n-
gredient ~~er tablet as described ahn~e . 
When calculated to each e::tremr ~a 


,0 I ig 
trig the tablet, 


r 2 percent variation 
do= : ee . 


This could be a problem in the a :eo 
of rediatric overdosing . If a pediatru ian 
instructs a narer.t t:) give a chi! : ; half 
or ouarter of an aspirin tablet . the 
col :(d. depending upon ;he sh ciieth of the 
! .~c~'et . be exuosed to s uetentialJ~ 
,)us aspirin overdose . In the case ol 
antit:vresis ~fever reduction) for an :n-
:ant or small child this i; es~)eci :,,l :1 
:1riDas hecauce the S~oi;n~ ~ cliild ca1:1rct 
cr�tl "~ia :n of t:nnitus oringirg 01 the 
ears,, one of the earl .v symprom~ o: 
..̂s+ irin overdose . Further. the s~:r;wtcm> 
could F"roeress to include fever, one o'.' 
HIP later siKns Df sal:cyl2te intomcatien 
,Ref . 41 . The parent . noting th3t the 
:ever has not subsided . may continne to 
^iVe exce~zsi~e amounts of aspirin . cor:-
Unuin; a vicious cycle. 
The Panel believe? that the ciirrPnt 


: % . .̂ilahili!~~ of so many different an:uiui!s 
of a,pirin per dosage unit is xer,. c: »-
fusmQ to !he c-)nsumer. It is, the o:,n; :on 
r, : the Panel that this availabilitN C"s 
(ncour.ived the myriad of claims such .u : 
' higher levels of pain reliever" or "ar,h-
n!i~ strength" that are cnrrently uved Of 
<<en more concern to the Panel is t3~e 
fact that wide ranges in the amount of 
.iqpirin per dosage unit. can result in. 
either siibtherapeutic or even t :)xjc -I,-
i ;nin blood levels . 
The Panel strongly recommend; . La* sed 


upon considerations of safety and etTec-
t ;,eness, that all products containing a<-
Frrin. acetaminophen. or sodium sa:icy-
l :~te be standardized to contain and la-
heled to indicate either 325 mg 13 =-r-
per dosage unit for adults or 80 m2 (1?3 
gr) per dosage unit for children under 
1'? years of age. 
The Panel recommends an adult oral 


do,,age of 325 Trig ~5 -I-, to 650 niv 110 
gr - aspirin, acetaminophen or sodhum 
~alicclate every 4 hours while syrriptoms 
1,frsist not to exceed 4 .000 mg in 39 
hours. The Panel finds `his dosage regi-
men safe and effective for the treatment 
of occasional minor aches and pains. 
headache, and fever indicated later in 
this document . The Panel believes that 
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a standardized dosage unit of 325 mg (5 
gr) is safe and effective when u d 


dosage schedule are defined by the Panel 
i 


nervous system, the blood clotting s3"s- se as 
directed . More importantly, the adult 


n relation to a general OTC target pop- 
ulation seeking relief of symptoms such 


iem, the gastrointestinal tract, etc . (See 
part III paragra h B l ! dosage of 650 mg (20 gr) is the 


, 
as occasional minor aches, pains and 


. p . .a . (2) below- 
Safety .) tint consumers believe they are in- 


- 
headache, and the reduction of fever . b . Recommended dosage for produ t iing, i .e ., two 325 mg (5 gr) tablets . 


'~i 
(1) Minimum effective dosage . The c s containing standard dosage units For owever, the Panel recognizes the minimum effective dosage is the amount 


. 
products containing the standard dosa e current availability of products con- 


Gaining an amount different than 325 
of drug necessary to achieve ~he intend- 
ed effect in some individuals in the en- 


g unit of 325 mg (5 gr) aspirin, uceta- ini h mg (5 gr) per dosage unit. If the Food 
g 


eral OTC target population . 
nop en or sodium salicylate, the mini- mum effective dosage for adults is 325 and Drug Administration is unable to 


imulernent the Panel's advice that d 
(2) Usual single dosage . The usual sin- 


l d 
mg (5 gr), the usual single dosage is 650 pro - 


ucts contain only 325 mg (5 gr) aspirin, 
g e osage is the amount of drug neces- 
sary to achieve the intended effect in 


mg (10 gr), the usual effective dosage range is 325 mg (5 gr) to 650 m (10 ) acetaminonhen or sodium salicylate per 
d 


most individual; in the general OTC tar- 
g gr , the maximum single dosage is 1 000 m osage unit, the Panel recommends that get population. , g (15 .?8 gr) but should not be provided products contain not less than 325 mg (3) Usual effective dosage range . The for in OTC drug labeling and the maxi- ~5 qr) per dosage unit since this is the 


i i ff 
usual effective dosage range is the range 


, 
mum daily dosage :s 4,000 mg (61 54 gr) m n mum e ective dosage for adults. between the minimum effective dosage 


. . 
The Panel notes that it is convenient t Since a single doskge greater than 650 and the usual single dosage . 


o 
relate the standard dosage unit of 325 mg (10 gr) is not commonly required by 


the general population the P l b 
(4) Maximum sir_ole dosage. The Pan- mg 15 gr) to a maximum single dosage 


` , ane e- 
.ieves it rational to establish 650 mg (10 


el finds that there may be circumstances 
when more than the usual single dosage 


of 9 75 mg (15 gr) and to a maximum daily dosage of 3 .900 mg (60 gr) rather ?r) as the upper limit for the quantity of may be needed to provide an adequate than to the established maximum single drug to be included in a single dosage effect. An increase in the usual single dosage of 1,000 mg and the established unit . Therefore, the Panel has defined 
nonstandard dosa e units d 


dosage may be needed, for example, by 
i i 


maximum daily dosage of 4 .000 mg as g as osage 
units containing not less than 325 mg 


ndiv duals who because of their large 
body size (unusual height) or overweight 


defined above by the Pane! . The recom- mended dosage schedules are described (5 gr) and not greater than 650 mg (10 (obesity) require a higher dosage . To in section d . below gr) aspirin, acetaminophen or sodium 
salicylate. In addition, the Panel con- 


meet this contingency, the Panel defines the maximum single dosage as the maxi- . 
c . Recommended dosage for products 


t i i cludes that only nonstandard dosage 
units of 500 mg (7 .69 gr) be recognized 


mum amount of drug that is safe and ef- 
fective for use in a 4-hour eri d Th 


con a n ng nonstandard dosage units . The Panel has defined nonstandard dos- for acetaminophen in addition to the p o . e 
Panel has established 1,000 mg as the 


age units as dosage units containing not less than 325 mg (5 r) d standard unit of 325 mg (5 gr) since the 
P 


maximum single safe and effective dos- 
g an not more 


than 650 mg (10 gr) aspirin acet i anel is unaware of any other nonstand- 
ard dosage units currently available in 


age for the standard drugs (aspirin, ace- 
taminophen and sodium sali l t ) Th 


, am no- phen or sodium salicylate . In addition . 
marketed adult strength products con- 
t i i 


cy a e . e 
Panel does not believe that this maxi- 


the Panel concludes that only nonstand- ard dosage units of 500 mg (7 69 ) b a n ng acetaminophen as the single ac- 
tive ingredient 


mum single dosage should be encouraged . gr e 
recognized for acetaminophen in addi- . 


'"he Panel recommends that any prod- 
on OTC labeling, except as an initial 
dosage, as it may be subsequently used 


tion to the standard unit of 325 mg (5 i ) ~ontaining an amount different from n (5 routinely even when it may not be nec- 
gr s nce the Panel is unaware of any other nonstandard dosage unit currentl je g gr) per dosage unit be clearly ied as to the amount of active in- essary and may potentially lead to toxic side effects 


y 
available in marketed adult strength gredient the product contains and any d . 


(5) MaTimum daily dosage . The maxi- 
Products containing acetaminophen as the single active ingredient Th pro uct containing more than 325 mg (5 


gr) per dosage unit shall be labeled ap- 
mum daily dosage is the maximum 
amount of drug that is safe and effe ti 


. e recom- 
mended dosage schedules are described i 


proul'iatelS "Contains nonstandard 
c ve 


for use in a 24-hour period . The Panel 
n section d . below . 
d strength of X mg (X gr) aspirin per 


dosage unit compared to the t bli 
has established 4.000 mg as the maxi- 
mum d il 


. Recommended adult dosage sched- ules . Besides the establishment of stand- es a shed 
standard of 325 mg (5 gr) aspirin per 


a y dosage for the standard drugs (aspirin, acetaminophen and so 
ard and nonstandard dosage units, the 


dosage, unit". "Contains nonstandard 
- 


dium salicylate) Panel has also established standard and 
strength of 500 mg (7.69 gr) acetamino- 


. 
The Panel considers the adherence to 


nonstandard dosage schedules for their 
phen per dosage unit compared to the a maximum daily dosage of not greater 


use. The Panel strongly recommends 
that th t °stablished standard of 325 mg (5 gr) 


acetamino hen d " 
than 4.000 mg necessary in the interest of 


e s andard dosage schedule be utilized but recognizes the current il p per osage unit , or 
"Contains nonstandard strength. of X 


ava - safety . The clinical eialuetion of aspirin ability of nonstandard schedules. There- clearly shows that higher dai'- ' 
mg sodium sa.licyl "a`a per dosage unit 


osages fore, the Panel recommends the follow- produce more side effects on the central i compared to the established standard of 
ng dosage schedules : 


325 mg sodium salicYlate per dosage 
unit". The actual amount of "X" for 


lerroninicndr<I adull ~l~.cn%~c .cclrrfTulr .z f~ x :nn~-r,r~I au,l ;,onslaxdm,i 
the specific product shall be used 


(IC( tamninv;pAell "r,"�diruu 
----- "rlirur, ;!c d� ,Q�ge �,rila . 


3. Analgesic-antipyretic recommended 
- 


nosace u�o dosage . The Panel has defined the (wiiiivrarn ; :raiio> Fre~ ue~~cvz . : ~ Oaac' 
components of a dosage schedule below . 


. , w,n< d:, .% 
The basis of the Panel's recommendation - ! :~ .iil :~raiu . ~ and conclusions are discussed elsewhere SIapdJfd 11058/iC SfIIOrjUIP II ;I~IPf : I _s c, , _ m this document . (See past II . para- Nonsi w-i,radosage schedule un� i~ :, 


,, , _ .,rie1 a _ _ 
Braph F. below-Statement on Recom- 
mended Dosage Schedules ) 


s_ _ _ to s ~ 
a1:;-s11 li'`, .


1 
IS . I . . _ _ _ ' 


~ ~ , ,--. ,i � 12 ra, s~x~, 1 7(Irr't . 
a. Dosage range. The Panel has exam- 


1 (6 , � . . . 
4- a . .; 4 6 ~ . . . i " ~~ - 


- . .- _ , j3 .hMl1 
I 


, 
ined the data submitted and finds for 500 , h~~~ 


, . 1 :, .I) ~ 
�s~� 


purposes of cl<.i ity that it is necessary 
. . . . . . . . . . . . . . . . . . 1 1~ : . I{I 1 ~ .xxll . . . ~ 9~ o-l .S UI : 3~' `f h A la .llll~~ a to define t he ccmdonents of a dosage _ I 


Ba1, ~ifn,s. . . . . . . . . . .__ ._ . . . t4 . 10)) I a(t~ "r 1 6 0 9001 schedule which 'Include a minimum ef- 
. 


-- fective dosage, a usual single dosage, a -The m al effective dosage range, a maximum 
amnium numi,Pr � r do .a.,~ i, :, ;,s in ;� c,,; ; ;, � . 


' The numher of dosage units per T ;71!P ifl(PfC :II . 
4 Thw m:uimum total uumber of dn .,ca un :tc that ra~u . .,t I ' dosage, and a maximum daily (24 dosauP Units taken or the frPyurnc> ,t rPGwatrd Jo : ; � r 


r 
~c.,~et :+, in=i 


. 
~ dosage . These components of a ' This nunstar.dard dosaCV 5t~heAuir does not :~ ;~,,i, i�~,~ :, 


_ dOPapi~ ul :lt is IrrOtniird bc flip p;tnrl . 
c : ; ; : .,~n, .,~ .,m i : r ~- r.r., n': n+anJard 


FEDERAL REGISTER, VOL . 42, NO . 131-FRIDAY, JULY 8, 1977 







S 


4. Analgesic equivalence value. Con-
sumers may be perplexed not only by 
the variation in the available amounts 
of an active ingredient per dosage unit, 
but also by any attempt to compgre the 
relative potency of an active ingredient 
with other active ingredients. For ex-
ample, if an individual normally takes 
a product containing 325 mg sodium 
salicylate and compares its label with 
the label of a product containing choline 
salicylate, the directions may instruct 
the user to take a total of 650 mg sodium 
salicylate but 870 mg choline salicylate. 
This may result in the mistaken notion 
that because more choline salicylate is 
taken there will be more of a therapeutic 
benefit, although 650 mg sodium salicyl-
ate is chelmically equivalent in salicylate 
content to 870 mg choline salicylate . 
The Panel reviewed the submissions 


for marketed "combination" products 
containing aspirin. The Panel found that 
of the submissions containing "combi-
nation" analgesic-antipyretic products, 
the amount of aspirin contained in the 
products varied from 194 .4 mg to 650 mg 
per dosage unit with the total amount 
of analgesic ingredients ranging from 
360 mg to 842.4 mg per tablet. 


It is most difficult to equate the total 
amount of analgesic effectiveness for 
such combination products . While these 
submissions are not necessarily a repre-
sentative sample of the dosage variation 
in all of the currently marketed OTC 
analgesic products, they represent the 
major products in this market and do 
in fact give some concent of the range 
of aspirin dosages currently available 
to consumers. This reoresents a confus-
ing and potentially harmful situation, 
since consumers may substitute one 
brand of analeesic product for another 
containing different active ingredients. 
ignorant of the fact that there are dif-
ferences in potency between brands . and 
inadvertently ingest either too much or 
too little of the product. 
The Panel is concerned that current 


labeling for some products extols the 
virtues of different auantities of anal-
gesics for pain relief with such claims 
as "adult rain formula", "extra added 
ingredients" . or "arthritis formula" . The 
consumer . faced with such different 
claims has no readc ."uurce to consult 
to determine the validity of these c1a:.ms. 
Conseauentlv, an ana :gesic product may 
be purchased with the mistaken notion . 
"if one ingredient is good, two or more 
are better ." 
In addition to the current confusion. 


i .e ., variable aspirin dosages. availability 
o: many combinations of ingredients 
with and without aspirin. and many 
labeling claims, there is still another 
area of concern which involves the clini-
cal evaluation of analgesics in general . 
i .e . . increased blood levels of ar.algesic-
antioyretics do not demonstrate an 
eauivatent increase in the desired effect . 
The problem of trying to correlate :~al-
gesia with blood levels is discussed else-
where in this document . (See part II . t 
paragraph J. below-Effects of Product 
Formulations on Drug Absorption and 0 
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Therefore, the Panel recommends that 
standard drugs (aspirin, acetaminophen 
and sodium salicylate) and standard 
dosage units of 325 mg (5 gr) be estab-
lished . The analgesic equivalence to 
other drugs can then be compared as 
follows : 


OTC ANALGESIC EQUIVALENCE DRCGS 


Standard 325 mg 
IS gr) Idosage Comparisan 
unit drugs : drugs 
Aspirin ______ Aluminum aspirin . 


Calcium carbaspirin . 
Acetamino- None (comparisons on] 
phen ______ to standard dosag 


unit) . 
Sodium salic- Choline selicylate . 


ylate ------ Magnesium salicylate . 
Salsalate . 


The Panel believes that the curren 
availability of so many different product 
containing derival.ives of salicylic aci 
other than aspirin or nonsalicylate active 
ingredients with labeling claims simila 
to products containing aspirin is con 
fusing and recommends that an analgesic 
equivalence value be established. This 
value would inform the purchaser as t 
the contents and therapeutic capabili-
ties of these products and thereby benefit 
the consumer . The labeling should clear-
ly describe the strength of the product 
as compared to the standard applicable 
dosage unit . 
5. Labeling of products . Because of the 


many common side effects observed with 
the use of aspirin as discussed later in 
this document, the Panel recommends 
that all products containing aspirin be 
clearly labeled as containing aspirin on 
the principal display panel. Such labeling 
will not only benefit all consumers but 
will alert those individuals having a 
sensitivity to aspirin. 
a. Products containing ¢ standard drug 


in the standard dosage unit . (1 ~ Aspirin. 
The Panel recommends that products 
containing 325 mg (5 gr) aspirin per 
dosage unit be clearly labeled on the 
prir.cipal display panel : "Contains the 
standard strength of 325 mg 15 gri 
aspirin per dosage unit". The term 
"dosage unit" may be replaced by the 
applicable dcsage form such as tablet or 
capsule. In the event that the Food and 
Drug Administration cannot implement 
this recommendation under the currer,t 
Federal Food . Drug, and Cosmetic Act. 
the labeling shall state "Contains stand-
ard strength of aspirin per dosage unit". 


12) Acetaminophen . The Panel recom-
mends that products containing 325 mg 
,5 ~;r~ acetaminophen per dosage unit 
te clearly labeled on the principal dis~;la~~ 
panel : "Contains the standard strength 
of 325 mg t 5 gr i acetaminophen per dos-
age Unit-. The term "dosage unit" ma~~ 
be replaced by the applicable dosage form 
such as tablet or caosule. 7n the event 
that the F : ;? and Drug Admin:straLon 
cannot implement this recotnmendaUon 
under the current Federal Food . Drug, 
ar.d Cosmetic Act, the labeling shall state 
'Contains standard strength of acetami-
iophen per dosage unit". 


,31 Sodium cu(icvlata . The Panel rec-
ommends that products containing 325 
mg sodium salicylate per dosage unit be 
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clearly labeled on the prinicpal display panel : "Contains the -standard strength of 325 mg sodium salicylate per dosage of The term "dosage unit" may be replaced by the applicable dosage form such as tablet or capsule . In the event that the Food and Drug Administration 


d dosage unit be clearly labeled on the e principal r nel : non-


S per dosage unit" The actual amount ":Y" 0 of aspirin for the specific product shali be 
t replaced by the dosage form 


cannot implement this recommendation under the current Federal Food, Drug, and Cosmetic Act, the labeling shall state "Contains standard strength of sodium salicylate per dosage unit" . b. Products containing a standard drug y in an amount different from the standard e dosage unit . (1) Aspirin . If the Food and Drug Administration is unable to im-plement the Panel's advice that products 
contain only 325 mg (5 gr) aspirin per dosage unit, the Panel recommends that 


t products containing an amount of s aspirin other than 325 mg (5 gr) aspirin per 
display - "Contains r standard strength oi X mg (X gr ) aspirin per dosage unit compared to the estab-lished standard of 325 mg (5 gr) aspirin 


. 


used . The term "dosage unit" may be 
applicable 


such as tablet or capsule . In the event the Food and Drug Administration can-not implement this recommendation, the labeling shall state "Contains nonstand-ard strength aspirin" . 
(2) Acetaminophen. If the Food and 


Drug Administration is unable to imple-
ment the Panel's advice that products 
contain only 325 mg (5 gr) acetamino-
phen per dosage unit, the Panel recom-
mends that products containing 500 mg 
(7.69 gr) acetaminophen per dosage unit be clearly labeled on the principal dis-
play panel : "Contains nonstandard 
strength of 500 mg (7.59 gro acetamino-
phen per dosage unit compared to the 
established standard of 325 mg 15 gr) 
acetaminophen per dosage unit". The 
term "dosage unit" may be replaced by 
the applicable dosage form such as tab-
let or capsule. In the event the Food and 
Drug Administration cannot implemer.t 
this recommendation, the labeling shall 
state "Contains nonstandard strength 
a cetaminoehen". 


(3) Sodium salicrilate. If the Fo-,' . ; :,d 
Drug Administration is unable to 
ment the Panel's advice tf,at products 
contain only 325 mg sodium, salir~:ate 
per dosage unit, the Panel recommends 
that products containing an amount of 
sodium salicylate other than 325 ine so-
dium salicylate per dosa .;e unit be clear-
Iv labeled on the principal display panel : 
"Contains nonstandard strength of Y 
mg sodium salicylate per dosage unit 
compared to the estab!ished standard of 
3?5 mg sodium salirylate per dosage 
unit". The actual amount "X" of sodium 
salicylate for the snecific product shall 
be used . The term "dosage unit" may be 
reF laced by the applicable dosage form 
such as tablet or capsule. In the event 
the Food and Drug Ad-ministration can-
not implement this recommendation . the 
labeling shall state "Contains nonstand-
ird strength sodium sahc~ , -late'' 
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ti 
F . STATEMENT ON RECOMMENDED DOSAGE 


SCHEDULES 


1 . Statement on standard and non-
standard salicyIate dosage schedules 
The Panel has defined the components 
of a dosage schedule elsewhere in this 
document . (See Fart II. paragraph E.3 . 
above - Analgesic -antipyretic recom-
mended dosage .) The basis of the Pan-
el's conclusions regarding recommended 
dosage schedules is discussed below . 


a . Factors in selection o/ optimal dos-
age schedules . The Panel recognizes that 
one of the most important and critical 
factors in maximizing the safe and ef-
fective use of any therapeutic agent is 
the choice of optimal ddsage regimens . 
The need to carefully define and pro-
mote adherence to a safe dosage regimen 
is particularly important for aspirin and 
-'her salicyla~tes for several reasons . 


Q 


rst is the alarming fact that a sig-
ant Proportion of the serious salicy- 
toxicities including deaths are 


caused by inappropriate multiple dosing 
during therapeutic use rather than acci-
dental or suicidal ingestion of large sin-
gle dasages of salicylates (Refs. I through 
41 . Toxicities that result from overzeal-
ous multiple dosing during therapy are 
claimed to be more seilcus (Refs. 3 and 
4) and said to occur at lower plasma ca-
licylate levels compared to toxicities re-
sulting from large single doses (Ref . 1) . 


Secondly, the propensity for serious 
toxicities during multiple dosing can 
now be explained by the recent discovery 
that the sali :~ylates have very unusual 
and complex pharmacukinetic charac-
teristics . They are metabolized by proc-
esses which can be saturated by doses 
within the usual therapeutic range. As a 
result relatively small increases in the 
dose may exceed the capacity of the me-
tabolizing systems and cause inordinate 
increases in salicylate plasma levels 
during multiple dosing . 
A third problem. in defining the dosage 


regimens is that aspirin is used exten-
sively for several effects which may ha% e 
different dosage schedules. e.g ., antipy-
retic effect or anSirheiunHtic effect . Fur-
theiTnr these schedules must be 
adantc"_i co several age groups in which 
the metabolic capacity may vary greatly. 
Different dosage regimens for each type 
^f therapy will also be required as a 


tion of age. weight and other possi-
~,elevant variables. 
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Finally, the problem is further com-
pounded by the large number of dosage 
forms and chemical derivatives which 
vary appreciably in the strength of the 
dosage form and recommended dosage 
schedules for different purposes . The 
multitude of strengths in currently mar-
keted aspirin products presents a critical 
problem in the case of salicylates which 
have the potential for serious toxic ef-
fects when the wrong dosage is used . 
This can be partially overcome by desig-
nating a standard stren~rth and stand-
ard dosage regimen which will provide 
the basis for assuring that each patient 
will be better informed . 
In addition to the above considera-


tions, the Panel received several opinions 
and recommendations regarding its pro-
posed dosage schedules in response to 
the Panel's various public statements . 
The Panel's response to these opinions 
and recommendations are incorporated 
into'this document . 
b. Considerations of risk to benef t 


Ideally the evaluation of OTC drugs 
should be based upon benefit to risk con-
siderations. The Panel finds, however, 
that there are no generally ac:epted pro-
tocols or procedures for the objective 
evaluation of the often cited but seldom 
quantitated given "risk to benefit ratio." 
Unfortunately this phrase is usually em-
ployed to describe a subjective assess-
ment rather than a real value, i.e ., a 
number based on reproducibly quanti-
fiable measurements . 
The absence of a reasonable procedure 


that can be used to objectively compare 
the relative effectiveness and safetv of 
different dosage forms. tablet strengths, 
dosage regimens or different therapeutic 
indications, e.g ., headache or rlieur.iatoid 
arthritis, is parti :ularly disadvantageous 
in the case of OTC salicylates . This is due 
partly because of the toxicity potential 
related to the dose dependent saturation 
kinetics of the salicylates and partly to 
the multiplicity of products which con-
tain different amounts of aspirin, at 
different doses and dosage intervals . 
There is also no established procedure 


to address the fundamental question re-
garding appropriate criteria to determine 
if the potential risk exceeds the benefit 
when a proc' is 1-d for self-medica-
tion, rather than under the superv:sicn 
of a physician or other health pl'ofes-
sicnal . The Pant-1 has attempted to ad-
dress this question in terms of the need 
for additional types of specific monitor-
ing of drug therapy that is requjred for 
safe use and N~~hether this mor.itorin~,, 
must be carried out by an individual with 
training beyond that whi :h can be con-
veyed to the average individual through 
labeling instructions . 
The Panel used the foilmcing guidelines 


in an attempt to establish a systematic 
meaiis for the evaluation of risk to bene-
fit questions . Eased upon certain assump-
tions discus.~eii below semi-qu::nt :tati~e 
methods we: e used for benefit to ri: ~: con-
siderations in salicylate dosing . 


In response to the Panel's various pub-
lic statements, the Panel received sub-
missions . some of which represented con-
flicting views on several of the recom- 


mendations of the Panel including the 
need for a standard dosage, the use of 
aspirin for arthritis, and alternative 
regimens for pediatric dosing and dosage 
regimens in which data, to support the 
safety- of larger dosages than those re-
commended by the Panel were presented . 
The Panel also received submissions sup-
porting the re-ommendations of the 
Panel but suggesting that they should be 
more stringent. These submissions were 
considered by the Panel in the recom-
mendations given in this document . 


c: Correlation of dose to blood levels . 
(1) Maximum safe salicylate blood 
levels . A maximum salicvlate blood con-
centration, termed the steady state blood 
level, is reached and maintained after 
several repeated dosages at periodic in-
tervals (dosage interval during multiple 
dosing) . This steady state or plateau 
salic3'late blood concentration correlates 
quite well with early signs of dosage re-
lated salicylate toxicity . Tinnitus (ring-
ing in the ears) and deafness which are 
early signs of dose related salicylate tox-
i~ity, occur above a salicylate concen-
tration of 20 mg ~100 ml of plasma . 
The correlation of salicvlate blood 


levels with early signs of salicylism pro-
vides the basis for using the steady state 
plasma levels as a quantifiable means to 
compare the toxic potential of different 
dosage regimens . Single dosage and mul-
tiple dosage regimens should result in 
plasma salicylate levels which are below 
20 mgi100 ml for 95 percent of the popu-
lation . The mean steady state blood levels 
are determined by both the total daily 
dosage and the hourly dosage rate . 
The steady state salicy~late blood level 


is a function of the total daily dosage and 
the average dosage rate throughout the 
day. Different dosage schedules, e.g ., 650 
mg every 4 hours or 975 mg evcry S hours 
can be adequately characterized and 
compared in terms of the total daily 
dosage and average hourly rate which is 
the usual maintenance dosage divided 
b~ the dosage interval . 


1'J) Standard dosage . The standard 
upper limit of the Panel's recommended 
dosage regimen for aspirin is 650 mg 
every 4 hours for six dosages which is 
nithin the upper limit of 4,40 mg maxi-
mum total daily dosage and 167 mg hour 
:ivera,-e hourly dcsage rate . The ?nnel 
considered this to be the maximum safe 
do.5age for the general population . Dos-
age regir.iens exceeding c :ther this total 


dosage or mean hourly rate uro-
% :de a ~;ignificautl% greater ri::k wjthuut 
a compensating therapeutic benefit. A 


ile dosage of 9o5 mg provides greate, 
t~ .n°fits to a few individuals i~ :thcut sih-
nificant additional risk . Repeated dosing 
at this level can lead to plasma concen-
crat:ons in the range where more than 5 
percent of the population probably ex-
perie ::ces tinnitus . 


13, Nonstandard dosrgo Nonstand-
ard single ingredient salicylate prodacts 
containing nonstandard amounts per 
dosase unit should provide dosing in- 


tioiLS linutir :; the number and dos-
age :n!crvals such that the total daily 
dosa :,e and mean hourl;: dosage rate do 
rot exceed the standard 
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In the Panel's opinion, single active in-
gredient salicylate products which con-
tain nonstandard amounts per dosage 
unit provide a greater potential for con-
fusion and thus deviation from the 
standard dosage regimen . However, there 
have been no studies designed to evalu-
ate this contention . The Panel concluded 
that the additional risk is probably mini-
mal provided that the labeling provides 
adequate notice that such products con-
tain nonstandard amounts per dosage 
unit and thus require dosage regimens 
that are suitably modified so as not to 
exceed maximum daily and hourly dos-
age rates specified by the Panel . Since 
the modified dosage schedules for non-
st;andar&products would be expected to 
provide blood levels and total body salicy-
late levels comoarable to those obtained 
with the standard strength products, any 
claims of greater strength, e.g ., adult 
strength, 15 percent stronger than stand-
ard aspirin, would be misleading and in-
correct . 
d. Criteria for determining optimal 


dosage regimens. Wagner (Ref . 5) has 
summarized some useful criteria that 
ha~4e been used to evaluate comparative 
risk to beneflt ratios for drugs. Listed 
below are those formulae that are appli-
cable to the evaluation of an optimal 
dosage regimen for a given indication or 
relative risk to benefit ratio for different 
therapeutic indications, e.g ., use for gen-
eral analgesic effect compared to use for 
anti-inflammatory effect in rheumatoid 
arthritis. Equation (1), Ehrlich's Chemo-
therapeutic Index cECII, is generally 
used for a single dosage in animals but 
it can be anplied to multiple dosages in 
humans with the following definitions : 


minimal therapeutic df1SF 
l 1 1 F. C' 1= ----------


maximal tolerated do~r 


l2i .Janlrtzkv'~ therapeutic charnetcri~tic 
~Tcl : 


.~, . In - Q(_ 2 .S .U . 
l4:' (,il! 2 S./). 


lh~~a~;~ i :ite producing toxivit .% 
2.5 pet of .<u 1 ,rc~t~ 


I1 .:"v eilPCtlvC to 517. .i pet nf 
sul,j,,ct.: 


Qt and QE are defined as the median 
dosage rate to produce a toxic and ther-
apeutic effect, respectively . iii SJ percent. 
of subjects . Dt and DE could be a single 
dosage or multiple dosages where diffei--
ent dosages are given for a specific dura-
tion at fixed dosage intervals. This con-
cept is extended in this document to in-
elude any multiple dosage rate (dosage/ 
time, given for a sufficient time w reach 
steady state or the steady state salicylate 
plasma levels which correspond to toxic 
or therapeutic effects . 


Ut Qi-2 S~ 
U !? QE-2 .~ 1 


Qt and QE are defined as the dosage to 
produce either a toxic effect or a thera-
peutic effect, respectivel:, in 50 percent 
of the subjects . St and SE represent the 
standard deviation of the distr.ibution 
of the toxic or effective dosage respec- 
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tively, which is usually considered to be 
log normally distributed . Thus Qt-2 S 
will represent the dosage that will pro-
duce toxic effects in 2 .5 percent of the 
target population, and QE-f-2 SE repre-
sents the dosage to produce a desired 
therapeutic effect in 97.5 percent of the 
target population . The addition of the 
statistical estimates of the range of re-
sponses in the target population is a de-
sirable approach to defining a general 
dosage for the total population . As dis-
cussed by Wagner (Ref . 5), the therapeu-
tic indices of Chen and Jardetzky are 
useful for certain comparisons but do not 
provide a means of determining the op-
timal dosage to be used . 
Wagner (Ref . 5) suggests the mini-


mum Joss function of Schneidermen et 
al . as a method to define the optimal 
dosage which minimizes a loss index (G) 
and is defined in terms of a "loss" due to 
the toxicity (q,) and a loss due to failure 
to care ~q,) in which q, and q, are 
equated using a weighing factor 
thus : 


L-(1-Q,) x4- 
e. Pharnzacokinetic relationships. (I? 


A relationship between dosage and plas-
ma concentrations . Normally for rro,t 
drugs there are linear relationsh:ps be-
tween the plasma Concentration Ir.d the 
variables of the dosage regimen. mg, 
kg -', hour -' . The complex nonlinear ki-
netics of the salicy"lates negate these 
usual assumptions, however, and care 
must be taken in extrapolating from one 
dosage regimen to another or using the 
same dosage regimen in individuals of 
different age or size . Because of the com-
plex nonlinear pharacokinetic character-
istics of the salicylates, comparison and 
adjustment of mutiple dosage regimens 
must be based upon substantial experi-
mental data . 
Unfortunately there are relatively few 


carefully controlled multiple dosage 
studies providing adequate blood level' 
data at different dosage, dosage intervals 
or different body weights. In many 
studies, the dosage regimens are given 
in different units such as daily dosage 
m' or mg'kg'4 hours without sufficient 
additional data on the patient charac-
teristics to a;low exact conversion to 
comparable ,nits . Differen ~es in the 
number of.da; s the dosage regiment was 
administered and the types of patients 
(rheumatoid arthritic-s1 compared to 
normal subject-,, also made some pub-
lished data difficult to asse_=,s . 


Nevertheless . there are data iron) 
pha: maroh:netic and clinical -tudieS 
which provide a firm basis for P_stabli .~h-
ing a safe and effective dosage regimen 
recommendation consistent with the un-
usual pharmacokinetic characteris tics of 
the salicylates . 
On the basis of these studies reviewed 


below. the Panel established standard 
and nonstandard dosage schedules. TI . ~ 
schedules shown below reflect the Panel's 
recommendations of a mini :num initial 
and maintenance dosa;e e _.f 325 mg 15 
gr~ . a maximum iritial single dosage of 
975 mg 115 gr) to be used on .. once . and 
a maximum maintenance do5ave of 650 
rng (11.1 gr) every 4 hours ~star.dard~ or 
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in the case of nonstandard dosage forms t dosage instruction schedules designed so as not to exceed a maximum hourly rate 
of 167 mg/hour and a total maximum 
daily dosage of 4,000 mg . The dosage 
schedules are stated in terms of the ini-tial stsrting number of dosage units, th° 
number of dosage units per time interval and the maximum total dosage units per 
day (24 hours) . 


(i) Hourly dosage rate . Beca-e of the 
unusual nonlinear kinetics of salicylates, 
some changes in dosage schedules which 
ordinarily would hare little or no effect 
on steady state blood levels can result in 
clinically significant changes in the case 
of salicylates. For example, if salicylates 
tehaved like most other drugs which have 
linear kinetics, the mean steady state 
blood level would essentially be the came 
for a total daily dosage regardless of 
whether it is given as four dosages taken 
every 4 hours only during the day (dosage 
rate L4 1,000 mg every 4 hours) or evei-, 
6 hours day and night (dosage rate is 
1,000 mg every 6 hours) . In the case of 
sali^ylates, a change of the hourl% " dosace 
rate can lead to potentially toxic levels 
and it is necessary to put 1 ;mits on the 
hourly dosage rate as well as the tcta : 
daily dosage . On the basis of clinical 
data and pharmacokinetic calculations . 
the maximum critical hourly rate is 167. 
mg/hour for an adult. 
This consideration is particularly im-


portant in the case of some currentl% 
marketed salicylate products containinR 
7'-2 gr aspirin per dosage unit with a 
recommended dosage schedule of 15 gr 
(975 mg) every 4 hours for four dosages 
during the dav. Although the total daily 
dosage is within recommended limits. 
the hourly dosage rate is 244 mg ./hour 
which is 50 percent greater than the 
recommended limit of 167 mg 'hour. 


Ttie Panel's evaluation of the safety 
claims for this tyoe of product involved 
tile following considerations : 


(a) Evaluation of the assumpticns 
used in the submitted computer simu!a-
tions to justify the safety of this dosage 
regimen (Ref . 6) . 


(b) Evaluation of blood level data 
from the literature in which the same or 
similar dosage regimens were used . 


(ci Benefit to risk considerar'- re-
garding the use of this dosage ~ 
for ar.algesic, antip5~retic and anti-in-
flammatorr effects. 
The Panel concludes that this dosage 


regimen would not provide an~~ signif-
icant improvement in analges:c or an-
:,n~retic effecUl~eness, tut may result ;I' 
increased blood levels at the potential]v 
toxic level. The increased blood levels 
mqy enhance the therapeutic effect in 
rheumatoid arthritis but will be inade-
quate to suppress inflammation in many 
arthritic Patierits in whom adequate 
plasma levels could hare been attained 
under proper professional supervision . 


'I'he significance of small changes in 
the hourly dosage rate can be :Ilustrated 
by consider.ition of a simplified model 
which assume ., that drug eliminati-_,n 
prxedes by a constant rate regardies : of 
the dosage input or plasma concentra-
tion . Although this assumption :~z nnt 
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strictly true, the apparent rate of elim-
ination is quite constant at the dosages 
~~nd corresponding plasma concentra- 


s where toxicity begins to occur, i .e ., 
. 've 20 mg/100 ml . The following 


nple model correlates quite well with 
the published data : 


A=D/,-BI 
where A is the rate of accumulation of 
drug in the body per unit time (hour or 
day) ; D/y is the dosage rate per unit 
time (hour or day) ; and M is the maxi-
mum elimination rate per unit time . 
The more detailed model of Levy 


(Refs . 7 through 10) was also used by the 
Panel in computer simulations . 
Levy and coworl~ers have extensively 


studied the problem of saturable metab-
olism . They have explained many of the 
apparent discrepancies in the literature 
using computer simulations based upon 
the average values of kinetic parameters 
describing saturable metabolism ob-
tained experimentally from healthy vol- 
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unteers . These simulations indicate that 
simply by increasing the daily dosage by 
50 percent from 2 to 4 g daily as four 
equal doses every 6 hours, the total 
amount of drug in the body at steady 
state will increase from 1 .3 g to 5 .3 g, a 
400 percent increase (Ref. 7) . 
They also show that the time to reach 


the steady state plateau greatly increases 
with dosage levels in the OTC range . 
Their simulations show that a dose of 0.5 
g (71 "Z gr) when giver. every 8 hours will 
reach a constant maximum level of salic-
y"late in the body (plateau level) of less 
than 0.5 g after 2 days of dosing . How-
ever, if two tablets were taken every 8 
hours, the amount in the body would 
continue to increase for at least 7 days 
reaching a total body load six times 
greater than that reached in the one tab-


dosage . let dosage . 
After careful consideration of the vari-


out risk factors discussed above, the 
Panel developed the fol-wing table for 
standard and nonstandard dosage units : 


Rclaliou .0ip between dosage nnit . frequency and hourly dosarle rate 


Dosage unit - Dosage Hourly 
(mg gr) Initial dosa¢o units' Frequency 3 itahlet,liours) units dap I dosaFP rate + 


!(ablets mg) (mp,bour) 


.321, 1:1 2f0316 :,P1o97 .;1 . . . . . . . . 2ofier4 . . .__ . . . . . . .__ . . . 
400 (6. M) 1 lo2la0ptoS~:~Q . ._ .__ . ._ ._ 1 aflrr3 . . . ._ . . ._ . . . . . ._ . . . . 
921 16.481 I ~a214?? 


1 
ofrf2l . . . ._ . . . .__ . . . . . .do . ._ . . .---- .-_-- .-- 


465 (%.a6) lto2(98;itc9 :6) . ._ _ lafieraar2after 6 .-- . . . _ . 


J00(i .69) 1to2CW toL000)__ . . . . ._ . lafter 3or2after 6 ._ . .__ . . 


Gi0 (10) _ 1 (550) .---- . . . . . . _ 1 after 4- - _ _ _ . . . . . . . . . . . . 


12 (3.90fi) 163 
9 .3. W11 133 
9 (3, 79) 140 
A (3, ~5~1) 1?2 
R !3 . ti(10) 162 
8 (4,000) I67, 
R ( 1 . Pilo) 167 
ti i3 .9plq 163 


I The amount of aspirin rnnin:ned in a single dosaco unit tlablell . 
The maximum nun :ber cf 1,,saee um (s i isF .letsv that cannot be exceeded when do~ii .g ia iniiiatad . 


lie number of dosage unw= oaLiets? per time interval (number of tahlets taken at(," r each time interval (hours) 
leafed dosing). 
e maximum total number of dos~e units (tablets (mg)) that cannot be prcePdedin 24 hours regardless of il~e 


"ial 
tie 
number of tahlvts taken or the freauecwy of repeated dc,sine . 


i The amount of aspirin u;iP:gram) talrn at each lime irirrval dici<1ed by the numbar nf hours in a time ~ "~rPrcal gives iDe hourly dosage rate . 


(ii) Other factors increasing risk . It is 
emphasized that the upper dosage level 
of 4,000 mg aspirin daily for a limited 
period of time (7 to 10 days) may fre-
quently be below the optimal adult daily 
dosage required for anti-inflammatory 
effects in patients with rheumatoid ar-
thritis but above that needed by the vast 
majority of "normal" adults for occa-
sional use as an analgesic and antipyretic 
agent. This upper dosage was selected by 
the Panel as the upper limit above which 
a significant risk of toxicity increases 
dramatically in the majority of the tar-
get population . Furthermore. in some in-
divicaals other factors may increase the 
risk of exceeding salicylate plasma cor.-
centrations that are considered safe . 
Any factors. ~±irh as diet, diuretics or 


other drugs which may affect the acidity 
of urine will be greatly magnified at the 
4,000 mg daily dosage level . Levy and 
Leonards (Ref . 11, found the average 
salic}-late plasma ccrcentration of 13 
normal adults receiving 1 g aspirin four 
times :?^ :ly !4,000 m~ .iaily) for 7 clays 
was mg 100 ml plasma istandard 


deviation is 4.6) if urine pH wL= kept 
above 6.2 by administra ;, :on of sodium 
bicarbonate. When urine pH was allowed 
to fall to the usual range below 6 (5 .6 to 
6.1) . the average plasma salicylate levels 
increased to 27.0 mg/100 ml standard 
deviation is 7.9) which is above the de-
sired level to avoid ototoxicity. 


It should be noted that the plasma 
sa-lic ylate level of27mg/100 ml but not the 


level ofISmg/100 ml would usually 
besuitable for trea : . . : ~ntofrhP-^- ito idar-


thritis . Thus, subtherap euticlevels might 
occur inpatients who were adjusted toad 
asagesatisfactory atnormal pHlevels 


bucgreatly reduced ifthepatient also 
was taking antacids which increase 


tneurine pH . For thisreason, Levy and 
Leo n ards (Ref . 11) recommend that 
inthetreatment ofrheumatoid arthritis 
the urine pHshould beroutinely moni-
tored particularly ifantacids are being 
taken . 
'Me data ofBrewer (Ref. 12) illus-


trates several points which form t heba-
sis of thePanel's recommended dosage 
schedule . I nthisstudy, 32children rang- 
ing inage from 2to15 years with h he r u- 
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matoid arthritis (mean age 9 .4 years) 
were given a dosage of aspirin based 
upon the body surface area . A dose of 
800 mg; m' aspirin was given every 4 
hours for four doses and no drug was ad-
ministered during the night. During the 
first 12 hours this hourly dosage rate 
(200 mg/hour/m=) resulted in a mean in-
crease in the steady state plasma concen-
tration from 35 mg/100 ml at 8 a.m . to 
48 mg/100 ml at H p.m . Thus, the net 
plasma concentration accumulation rate 
(A) was + 10 mg; L/hout during a dosage 
input of 200 mg/hour :'m', and -10 mg/ 
L/hour during zero input. Therefore, 
during dosing the values of the equation, 
(dC/dt)Vd=D/y'm'-Vm,are (lOmg/L/ 
hour) Vd=200 mg/hour, im'-Vm, and 
during the second 12 hour period of zero 
input (-10 mg!Lihour)Vd=-Vm . The 
apparent volume of distribution Ncl) can 
be calculated from the equation 2f10 mg; 
L hour) Vd=200 mg ; hour m= . Therefore. 
Vm --- 100 mg; hour .Im= . If the mean dos-
ing rate exceeds 100 mg hour m', the 
plasma concentration will not reach a 
plateau but will continue to increase dur-
ing dosing for the entire 10-day dosing 
period . 


It is important to note that the maxi-
mum safe rate determined in this study 
for an average adult of 1 .73 m= surface 
area is 173 mg/ hour which is only slightly 
higher than the upper hourly rate rec-
ommended by the Panel . 
The Brewer study also illustrates the 


effect of using a dosage regimen in which 
the hourly rate exceeds the maximum 
elimination rate for part of the day even 
r.hough the total dosage is below the crit-
ical daily dosage . The hourly rate was 
200 mg hour 'm' for 12 hours during the 
day and during the second 12 hours, the 
rate was zero . Although the mean hourly 
rate was 100 mg/hour/m', the daily 
dosage is also just below the maximum 
rate . The increased hourly rate in the 
first 12 hours results in a plasma accu-
mulation from 36 mg/100 ml, the upper 
desired therapeutic level for rheumatoid 
arthritis . to 48 mg/100 ml which is in the 
potentially toxic range because the 
dosage used by Brewer was "on the aver-
age just equal to the mean maximum 
elimination rate for this group 


it would be expected therefore that the 
maximum individual elimination rates 
will be just above and below this stand-
ard dosage input rate and therefore the 
range multiple dose plasma concent; a-
', :un will be very large. This is in fact the 
: ase. The plasma levels range from 14 
mg :00 ml to 62 mg ~ 100 R.1 at 8 a.m . 
and 37 mg 10(1 ml to 77 mg 100 ml at 
8 p m. for this dosage regimen. 
For these children, the mean dosage 


calculation from body weight was 33 .8 
mg kg (standard deviation is 5 .3), and 
therefore, the ratio of body weight to 
surface area was 23.7 kg m` standard 
deviation is 5 .31 . Therefore, the mean 
maximum dosage per kg of body n?icht 
for this group would be 
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100 mg,hour 'm3 33.8 m~,, l. g 
23.7 kg,'-,))' -4 .2mg/hourlk¢or TlIi4hour-s) 


From the study of Makela. et al . tRef . 
13 ~, it is clear that use of body weight to 
determine the dosage in children can be 
misleading and lead to toxicity because 
the ratio of body weight to surface area 
changes with different age groups . The 
average kg/m' ratio for this group of 
children was 23.7 kg!m' but would be 
about 40 kg/m' for an adult. When sur-
face area is used to calculate the equiva-
lent dosage for adults a maxim~rn hourly 
input rats for a 70 kg adult (1.73 m') 
would be 173 rug/hour which is in good 
agreement with the maximum hourly 
rate (16? mg/hour) recommended by the 
Panel . If body weight is used to calculate 
the adult dosage, the corresponding 
dosage would be 7,000 mg/day or 280 nig/ 
hour . 
Dosage forms which contain more than 


10 gr must be taken at intervals which 
will generally not sustain blood levels un-
less the plasma levels are above 20 m8/ 
100 ml (Ref . 14) . They are therefore jus-
tified only for treatment of rheumatoid 
conditions under the direction of a phy- 


R.4 :i 
- 


-m_ 
=4.2 mg;hnur/kg or 10! .4 mg,'kg,'d :i .% 


sician . Most of the sustained rejease type 
microspherules do not significantly pro-
long the release of the drug. The plasma 
sustained levels are more a result of the 
prolonged duration in the body rather 
than delayed release during absorption 
(Ref . 15~ . 


(iii) Change of dosage interval with 
constant daily and hourly dosage rates . 
Because of limited published data . the 
Panel used analog and digital computer 
simulations to study the effect of in-
creasing the dosage interval when the 
daily and houirly dosage rates were main-
tained constant at the recommended 
level of 4,000 mg daily and 167 mg hourly . 
The total amount of salicylate in the 
body at steady state was similar at clin-
ically realistic dosage intervals of 3 to 
8 hours . The maximum amounts of drug 
in the body and plasma concentrations 
just after dosing and the minimum con-
centrations just before dosing at steady 
state that were obtained using the model 
and average values given by Levy and 
Tsuchiya (Ref . 7) are shown below : 


Relationship between dosage and drsaoc interval (with co7istant daily awl I(C)111-1 .11 
dosage rates) to steady state concentration 


Total daily 
dosage (milli- 


Dcsage Average dosage gram) and 
interval rate (milli- number of 
(hours) gram .,hour) do,age units 


per day 


Steady state, Total hody load after 
3 days 


Maximum Minimurn 
arnount anpltWt 
in hody if) hody 


(milligram) ~mjll;gmm) 


Dosage miffligram) : 
167 --- -------- --
.100 ---------------
&%n . ~ ------- _ .-
I.W.J --- ---- _ 
1 .330 ----- -------
4 .(ff . . . . 


161- 4 .(.M/24 
167 4, (100, 8 
167 4,000,6 
167 4, fff!4 
167 4 . non, 3 
167 4,000 1 


4 133 


3.1,92 
.1 7112 
2: 1 %6 


4 .2S2 
4,472 


il`,i~ 
4,1366 


From these simulations. it appears 
that as long as the total daily dose and 
the mean hourly dosage regimen are 
kept constant, reasonable increases in 
the dosage interval of 3 to 8 hours will 
not greatly increase the total maximum 
and minimum bodv load of salicylates at 
steady state. As the dosage inten-al is 
increased from 3 to 8 hours. the differ-
ence between the total maximum and 
mininium amounts of salicylate in the 
body is less than 10 percent providing 
the dosage per dosage interval is also 
adjusted to maintain the same average 
dosage rate every hour. 


0v) Maximum safe single dosage . 
The Panel concludes that a large adult 
dosage of 975 to 1 .000 mg may provide 
increased therapeutic benefit in some 
cases without significantly increasing 
the probability of toxicity provided that 
the dosage is administered only once as 
a single dosage or as the initial dosage 
in a multiple dosage regimen . The use 
of an initial (loading) dosage is a com-
mon practice in designing multiple dos-
age regimens for many drugs. The mul-
tiple dosage regimen results in an ac-
cumulated amount of drug in the body 


at steady state which is greater than 
the amount produced by a single main-
tenance dosage . 
For most drugs which follow linear 


kinetics, the use of a higher initial (load-
ing) dosage permits the desired steady 
state drug level in the body to be reached 
more quickly wifl . . changing the ulti-
mate steady state rug level that is 
reached for a given maintenance dosage . 
For drugs such as the salicylates, which 
follow nonlinear kinetics, the amount of 
the loading dosage is more c .-itical . If 
the dosage is too large or given repeti-
tively, it.may actually increase the final 
amount of drug in the body at steady 
state that is reached with a given mul-
tiple dosage level. The maximum initial 
dosage recommended by the Panel is 
only for use as a single nonrepeated dos- . 
age or as the initial dosage used only to 
initiate a multiple dosage schedule . The 
recommended maximum initial dosage 
is recommended, therefore, on the as-
sumption that it will be used only once 
as a margin of safety for inadvertent 
or noncompliant use. Repetitive use of 
the 975 to 1,000 Trig maximum single dos-
age at the usual dosage intervals would 


* I$V 53 .) 


significantly increase the dosage ratE 
and therefore significantly increase the 
risk relative to any possible increase in 
anal.aesic or antipyretic effect . 
The maximum single dosage was se-


lected as the single dosage which pro-
duces salicylate plasma levAs (6 mg,!100 
ml to 10 mg/100 ml) comparabe to 
those achieved by the mininium dosage 
(325 mg) in a standard multiple &)sage 
rc5imen known to be effective and free 
of major side effects . Thus, the maxi-
mum single dosage will nroduce rapid 
increase in plasma levels in multiple 
dosing which can be maintained by 
sma:le : dosages of 325 to 650 mg given 
every 4 hours . 
Leonards (Ref . 15) found that com-


,oarable plasma salic.-."late levels of less 
than 10 mg/100 ml were produced by 
administration of 1 .300 mg (20 gr~ as-
pirin in three different ways . A total of 
1,300 mg was given as a single dosa2e of 
one 1,300 "sustained release" caosu!e, a 
single dosage of four 325 mg tablets and 
two dosages of two 325 mg tablets (650 
mg) given 4 hours apart. 
The maximum plasma concentration. 


time curves following one 1,?00 mg dos-
age were similar for the sustained-
release product and the large dosage of 
regular aspirin. Thus, the microsphere 
aspirin product did not produce a su5-
tained plasma. level due to a prolonged 
release or decreased absorption rate but 
simply because of saturated elimination 
which occurs independent of the product 
used . 
The larger single dosage resulted in a 


greater total area under the plasma time 
curve than the divided dosage . The in-' 
c: ease :n the total area under the plasma 
time curves even though these regimens 
have the same total dosage and hourly 
dosages illustrates the effect of saturable 
metabolism which augments plasma 
levels from a large single dosage com-
pared to the usual 650 mg (10 gr) . The 
plasma concentrations xere essentially 
the same, 8 hours after the initial dosing 
in both cases. Eight hours after the 
initial dosing, both dosage schedules re-
sulted in essentially identical plasma 
levels of about 5 mg 100 ml . This may 
indicate that a dosage schedule of one 
1 .300 mg (20 gr) cansule every 8 hours 
could possibly produce blood leve :s that 
would be arobably equivalent to blood 
levels produced by a standard dosage 
regimen of 650 m; (10 gr) dosage every 
4 hours since the hourly rate is the same 
167 mg./hr . Although the final plasma 
concentrations are similar, the increased 
area under the curve for the higher dos-
age may indicate potential differences in 
the two regimens . however. Additional 
data on the mean plasma levels and vari-
abilitv about the mean after several days 
of multiple dosing are required before 
the 1,300 mg (20 gr) capsule can be con-
sidered a safe dosage form for OTC anal-
gesic and antipyretic use. The Panel is 
concerned that while this dosage form 
may be appropriate for treatment of con-
ditions requiring high dosages such as 
arthritis, it offers no advantage in the 
treatment of pain or fever. It lacks flexi-
bility when adjusting dosages. 
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(3 ; Relationship between plasma con- dosage on actual hearing loss were large increases in the dosage to obtain a 
centration (and dosage) and toxicity . studied by Myers et al . 1 Ref . 22) . Audio- relatively small increase in analgesic 
'though it has not been possible to es- metric measurements were made before response . 
'ish the plasma levels of aspirin or and after administration of aspir :r. to 25 A third consideration is tha.t most 


" ;icylic acid required for analgesic ef- 
4k 


patients . studies of analgesic effects have involved 
.rcts, estimates are available on the blood Myers et al . found that a dosage o f only single dosages . There is relati~ely 
levels associated with several types of 5,000 to 8.000 mg of drug was usually little information on the dose-response 
toxic effects . necessary to produce tinn :tus and subject curves after multiple dosages . 
The levels of aspirin following usual hearing loss (Ref . 22) . In patients with Although limited, current data ap- 


dosages of 600 mg are relat.ive'.y low (2 normal hearing, high salicylate cancer-. - peared to justify that an initial dosage 
mg: 100 mD and decline rapidly (half- tratior.s produced a bilateral hearing loss of 975 mg may prove more beneficial than 
life about 20 to 40 minutes) . Aspirin of 20 to 40 decibels for all freRUencies &50 mg for alleviating pain in a few in- 
levels have not been correlated with which were reversible in all Patients dividuals . For reasons discussed below 
toxicity . Plasma levels of salicylic acid, within 3 to 10 days . 


, 
an increase in dosage above 650 mg would 


however, correlate well with probability Hearing loss did not occur below salic- probably not greatly increase the pot.en- 
of toxicities . ylate plasma concentrations of 20 Mg/ tial of systemic toxicity if taken only once 
Tinn:tus is the most frequent and re- 100 ml . Seventeen of 21 patients experi- or twice. If the larger dosage is taken 


liable symptom o* salicy :ism which oc- enced hearing loss of more than 10 deci- according to the usual multiple dosage 
curs at salicy9ate levels of about 20 mg/ bels (30 to 40 decibels in mast) when schedule, significantly increased poten- 
100 ml . Other early symptoms of salicyl- salicylate concentrations were above 20 tial for toxicity will occur . Furthermore 
ism include deafness, headache, vertigo, mg/100 ml . The hearing loss increased as 


, 
there are no data available to show that 


vomiting and hyperventilation . Above 30 Plasma levels increased . Usually, hearing multiple dosages greater than 650 mg 
m;; 100 ml, irritability and psychosis may loss reached a ma : .mum at 40 mg/100 will provide any greater clinical bene- 
occur (Ref . 16) . A target concentration ml . fit for analgesic and antipyretic effects . 
of 20 mg/ '100 ml for the treatment of The median dose at which tinnitus Although it is not possible at this time 
rheumatoid arthritis is usually sought in occurs was 4.5 g daily with a range of to correlate analgesic effect with the 
the treatment of adults while children 2 .4 to 6.0 g in a study by Ropes (Ref . plasma sa2icylate concentrations, it is 
can often tolerate higher doses (30 mg; 23) and at 5 .3 g in the study by Mongan Possible to determine the plasma salic- 
l00 ml) in the treatment of rheumatoid et al . (Ref. 24) . Neither tinnitus nor b'late concentrations that are attained 
arthritis, but monitoring for toxicity is deafness occurs at salicylate levels below with the dosages known to produce anal- 
essential (Refs . 17 and 18) . Children ZO mg/100 ml which is greater than re- gesia . Since toxicity correlates with 
often develop other symptoms (nausea, quired for analgesia and antipyresis for Plasma salicylate concentrations much 
hyperventilation) before experiencing 95 percent of patients . better than with the dosage of salicylates 
tinnitus (Refs. 13 and 17) . (3) Relationship between analgesic eJ- 


, 
it is appropriate to determine and com- 


Done found a very poor correlation fects, dosage and salicylate plasma con- Pare the toxicity potential of dosages and 
between serum salicylate concentrations centrations . Although it has riot been dosage regimens required for a certain 
at the time of admission and the severity possible to relate analgesic effect with therapeutic effect, e .g ., analgesic or anti- 
of salicylate intoxication (Ref . 19) . The plasma salicylate concentrations, a re- rheumatic effects, by comparing the cor- 
~rum salicylate concentrations were ex- lationship between oral dose and anal- responding plasma salicS'late concentra- 


~olated back to the time of ingestion Besic effect has been well -established for tions . 
. assuming a half-life value of 20 


~ 
several different types of clinical pain . The maximum salicylate plasma levels 


~urs ~k-0 .03465 hour), and a much In almost all well-controlled studies, which are achieved with recommended 
better correlation ,vas observed . Of addi- analgesic effect cannot be distinguished multiple dosages with all different types 
tional significance was the fact that the from placebo at dosages below 325 mg. of salicylates are less than 15 mg/100 ml 
correlations were similar for both chil- However, higher dosages of 650, 975 and f Refs . 15, 25, 26, and 27> . Even the high- 
dren and adults indicating that serum 1,300 mg have been shown to be sig- est possible effective single dosage, 1300 
salicylate concentrations may provide a nificantly different from placebo . (See mg o20 gr), doesn't usually r~cult in 
reasonable basis for comparing the Po- part III. paragraph B .l .a.(11 below- Plasma levels which exceed 15 Mg/ 100 
tential of different dosage regimens to Effectiveness.) Dosages above 659 mg do ml (Ref . 15) . Thus, 20 mg/100 ml is both 
produce toxicities in adults and children . not result in a significantly greacer inci- the lower toxic limit and also the con- 
The reversible effects of salicylates on dence or degree of pain relief in mast centration which should not be exceeded 


hearing function appear to be the earliest studies . In some studies, however, dosages with multiple dosing of 650 mg every 4 
and most useful indicators of toxic salic- of 975 mg (three 325 mg tablets) to 1,300 hours or the equivalent. However, re- 
ylate serum levels . Although permanent mg (four 325 mg tablets) appeared to Peated administration of dosages above 
nearing loss has occurred with the use have a greater analgesic effect based on &50 :ng at the usual dosage interval will 
01 slicylates (Ref . 20j , tr'- is relatively dose-response curves which appear to be accumulate in the body to produce 
uncommon . Since the great majority of increasing above 650 mg . The di :.~: .ence higher concentrations that can be ex- 
effects are rapidly reversible and corre- between the larger dosages compared Pected to produce toxic symptoms in 
late quite well with individual plasma with 650 mg generally could not be shown significant number of the popul .:Jon, i .e ., 
levels except for patients who are already .to be statistically significant but the ap- greater than 5 percent of the population . 
deaf, the incidence of tinnitus and com- parent increase in the dose-response (4) Relationship between plasma - "nn- 
mon reversible hearing loss are the most curve above 650 mg dosages suggests that centr4tions and anti-inflammatory epect 
reliable and earliest indicators of poten- greater pain relief may be obtained in =n rheumatoid arthritis . In contrast to 
tially toxic doses . some individuals with some types of pain analgesic and antipyretic efforts, the 


Salicylates can produce two effects on with single dosages of 975 to 1 .300 mg. suppression of inflammation increases 
hearing function, tinnitus which is a 


Although the dose-response curves in with the dosage of salieylates even be- 
ringing sensation, and deafness which in- 


a few studies suggest that larger dosages Yond the point of toxicity (Ref . 28) . Mills 
volves a reversible loss of pure tune sen- 


may produce a slightly greater incidence states that the therapeutic objective is 
sitivity affecting all freouencies Both 


of analgesia than a 650 mg dosage, there to employ as large a dosage as possible . 
effects correlate with individual serum 


are important limitations in this as- short of toxicity and tt. ~t common 
salicylate concentrations sumption . re3son for the-.peutic failure is use of , 


Progressive loss of the sensitivity to 
First, the relationship of increased an- 


algesia to increased dosa,e is not li 
inadequate doses . 
Th hear pure tones was demonstrated in vol- 


unteers receiving doses of three tabl t 


near 
but, like many drugs, the effect is pro- 


i 


e usual target concentration toler- 
ated by most patients is the range of e s 


1976 mg) every 4 hours (244 mg; hour) 
4 d 


port onal to the logarithm of the dosage . 
Second, the increase in response is gen- 


20 .0 to 25 .0 mg/100 mt . This is the region 
where small increases in dosin can re- ays (Ref . 21) . 


.milar effects of in i 
erally relatively small because the dose- 


g 
sult in very large increases in plasma " creas ng aspirin response curve is relatively flat requiring levels . Special directions must be given 
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to the patient and, depending on the dos-
age and condition, special monitoring for 
adverse effects may be required and ther-
apeutic doses must be determined for 
each patient . 
Fremont-Smith and Bayles (Ref. 29) 


gave increasing dosages of salicylates to 
11 hospitalized patients with rheuma-
toid arthiritis over a period of 5 days un-
til the largest tolerated dose was reached . 
In most cases, the dosage increase was 
stopped because of auditory effects, 
either tinnitus or deafness, which oc-
curred at an average daily dosage of 5 .2 
g, Fremont-Smith and Bayles estab-
lished that salicylates produced an im-
portant anti- inflammatory effect in 
rheumatbid arthritis which was in addl-
tion to the analgesic effect . This effect, 
which could be quantitated by decreased 
joint size, measured by standard jewelers 
rings, or g°ip strength, was rapidly re-
versed when subtheraFeutic doses were 
administered . These authors concluded 
that all patients with active rheumatoid 
arthritis, whether mild or severe, should 
receive salicylates regularly in the larg-
est tolerated dosages . The average maxi-
mum tolerated dosage was 5.2 g . 
Boardman and Hart (Ref . 30) com-


pared placebo with prednisone, parace-
tamol, high dosages of salicylate (5 .3 g 
daily), and low dosages of salicvlate (2 .6 
g daily) administered in multiples of 10 
gr (660 mg) tablets given in four equal 
doses daily for 7 days followed by 7 days 
rest. Therapeutic response was objec-
tively measured by the occurrence of 
predefined significant changes in joint 
size, grip strength and also subjectively 
by p~tient preference. A significant 
change in joint size (4 mm or more over 
7 days) was produced by high doses of 
salicylates but not by low doses of salic-
ylate, paracetamol or placebo. Changes 
in joint size, compared seouentially with 
placebo, proved the most objective means 
of assessing the anti -inflammatory ef-
fect of salicylates and also prednisone, a 
drug known to have anti-inflammatory 
effects but no significant direct analgesic 
effects. It is significant that the drug 
theraaies with analgesic, but not anti-
inflammitory effects. such as paraceta-
moi and low aspirin doses, produced 
;?ighr, improvements in grip strength 
and patient preference compared co pla-
ceb :) . presumably due to the analgesic 
effects, but had no effect on joint 
swelling . 
With the high dosage of aspirin (5 .3 


g day ) improvement of joint size oc-
curred in 5 of 7 patients (71 percent) in 
the first trial and 7 of 11 in the second 
trial in which the drug was given in the 
first or second week of a crossover study 
with a placebo. The mean decrease in 
joint size was 5 mm and 4 mm-for the 
t<< o studies. In a study in which a low 
dosage of salicylate (2 .6 g) was co . . . . . .. . d 
u :th a high dosage of salics"late . im-
provement was noted in 1 of 11 patients 
in one trial when the low dosage was 
given first and 2 of 7 patients when the 
high dosage was given first indicating a 
pc,ssible residual effect of the high dosage 
of salic3'late . Tinnitus occurred in 4 of 
18 patients at the higher dosage and in 
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none of 33 patients receiving the low 
dosage . 
The authors conclude that their study 


confirms earlier reports that according 
tb their criteria of objective clinical re-
sponse, anti-inflammatory effects are es-
sentially nonexistent with the lower dos-
age of salicylates used . 
Boardman and Hart (Ref . 30) con-


cluded that "These findings confirm the 
importance of administering high doses 
of salicylates in rheumatoid arthritis ir-
respective of symptoms and their se-
verity if the aim of the treatment is the 
promotion of nonspecific anti-inflam-
matory actions ." 
GPaham and coworkers (Ref . 31) state 


that inadequate suppression of inflam-
mation of rheumatoid arthritis com-
monly occurs where salicylate plasma 
levels fall below 15 mg/100 ml . In a study 
of 12 hospitalized patients with rheu-
matoid arthritis in which a 4.8 g daily 
dosage was given and patient compli-
ance arid drug bioavailability carefully 
supervised, assured therapeutic plasma 
levels (greater than 15 mg/100 ml) were 
not reached in eight patients (67 per-
cent) . The maximum average midday 
plasma concentration after several days 
dosing was 12 .6 mg/ml with a range of 
5.5 to 27.6 mg/100 ml . Low levels of salic-
ylate in these patients were stated to 
be due to rapid elimination, large volume 
of distribution or both . Concomitant ad-
ministration of corticosteroids was also 
identified as a factor which might be 
involved in inadequate therapeutic plas-
ma levels on long term therapy even 
though high dosages were given (3 .6 to 
4 .8 g daily) . 


In summary, on the basis of phar-
macokinetic considerations, the Panel 
concludes there is an abundance of pub-
lished literature which clearly establishes 
that self-medication of even minor symp-
toms of rheumatoid arthritis con-
stitutes irration3l therapy. There is a 
greatly increased risk relative to benefit 
that would result from any atternpts of 
untrained laity to determine and moni-
tor an- individual dosage regimen re-
quired to maximize the great potential 
benefit from dosages adequate to sup-
press inflammation and minimize the 
great poU. . . . .al risk from only slightly 
higher dosages which can cause serious 
tOX1C:Ly . 
The available literature clearly sho .tis 


that in the case o: rheumatoid arthritis, 
, ":rin should not be used simply to re-
lieve symptoms but rather to actively 
treat the disease by giving individual-
ized dosages adequate to suppress in-
flammation . Because of the unusual 
pharmacokinetic characteristics of the 
salicylates only recently recognized, the 
determination of the aNpropriaie dosage 
for rheumatoid arthritis requires skilled 
professional assistance . Furthermore, 
dosages and duration of therapy required 
for adequate therapeutic treatment are 
greater than those considered safe for 
unsui)erviced OTC dosing. Many factors 
must be considered beyond the capability 
of the general Population and indeed re-
quiring skilled cl :nical judgment and as-
sessment . 
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In some cases, careful monitoring is 
required involving clinical laboratory 
tests, such as determination of plasma 
salicylate concentration, liver function 
tests and urine pH, which are not ac-
cessible to or interpretable by the un-
trained general population . 
The Panel, therefore, believes that 


any labeling which encourages unsu-
pervised treatment of rheumatoid arthri-
tis even for relief of "minor symptoms" 
constitutes an unacceptable risk . The 
Panel recognizes that because of the 
large dosages required over a long period 
of time, it would create an unnecessary 
economic hardship to require a prescrip-
tion status for the use of salicylates in 
the treatment of rheumatoid arthritis. 
By analogy, insulin can be purchased by 
diabetics without a prescription for 
medically supervised use. It would be ir-
rational, however, to suggest that the 
labeling directions or promotional mate-
rial should encourage the target popu-
lation to determine the dosage to relieve 
their symptoms or attempt to monitor 
the effects of their drug treatment or 
their disease progress without laboratory 
testing and supervision by a physician . 
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4 -d and non-- Statein, i,f on standa7 
standard nonsc.11c .1ilate dosage schedules. 
The components of a sllicylate dosage 


dule also apply to a nonsalicylate 
-r ge schedule . (See part II . paragraph 
7S. above-Analgesic-antipyretic recom- 
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mended dosage .) Dosage schedules fo: 
the use of aspirin, a salicylate, in stand 
ard and nonstandard dosage units, wen 
discussed above by the panel. The Pane 
also considered dosage schedules for thi 
use of acetaminophen, a nonsalicylate 
in standard and nonstandard dosagE 
units. 
There was much less informatior 


available to the Panel on the pharma~ 
cokinetics of acetaminophen in animal ; 
and man than of aspirin . However, there 
is good evidence that the pharmacokinet-
ics of this drug are simpler than those 
for aspirin, and acetaminophen probably 
shows linear kinetics . However, the Panel 
finds it reasonable to recommend the use 
of acetaminophen in the same dosages as 
those recommended for the use of stand-
ard aspirin dosage units, i .e ., 325 and 650 
mg . (See part II. paragraph E.3 .b. 
above-Recommended dosage for prod-
ucts containing standard dosage units .) 
Of particular concern to the Panel in 


considering the possibility of increasing 
the dosages of acetaminophen was the 
paucity of data regarding the toxic effect 
of acetaminophen from single dosages 
that exceed the dosages recommended 
for chronic use of the drug for longer 
than the 5-day interval in children or 
the 10-day interval in adults, or from 
dosages that exceed the maximum adult 
daily dosage of 4,000 mg . Elsewhere 


'n this document the Panel has discussed 
the toxicity of acetaminophen and its 
relationship to dosage level . (See part 
III . paragraph . B .l .b .(?) below-Safety .) 


Until data based on clinical efficacy 
studies and appropriate toxicological 
studies are available to justify an in-
crease in the dosage of acetaminophen, 
the Panel believes it unwarranted to in-
troduce dosages that exceed those rec-
ommended for aspirin . Also, the Panel 
concludes that only nonstandard dosage 
units of 500 mg may be recognized for 
acetaminophen in addition to the stand-
ard dosage unit of 325 mg since the Panel 
is unaware of any other nonstandard 
dosage unit currently avsilabie in mar-
keted adult strength products containing 
acetaminophen as the single active in-
gredient . Therefore, regarding !ne dos-
age schedule for acetaminophen in non-
standard dosage unit of E^^ mg, the 
Panel concluded that the same dosage 
should apply to acetaminophen as that 
recommended for the use of nonstandard 
asi,iriu dosage un:t of 5001 mg . ~See part 
I: . paragraph E.3 .c above-Recom-
men;~ed dosage for products containing 
nonstandiLrd dosage units.) 
3. Statement on children's dosage . a . 


Introduction, The Panel has reviewed 
OTC drug labeling for currently mar-
keted products containing aspirin. The 
Panel finds that there is a lack of a sin-
gle .-ecngnJzed pediatric dosage sched-
tt2e . Initially, the Parei attempted 'o 
compile a podiatric dosage schedule 
based upon common features of dosage 
schedules pre<er.tly found in the label-
ir.g of marketed pediatric products . 'n-, ;s 
representative dosage schedule is given 
below in Pediatric Schedule A. 
The Panel also sought comments from 


the drug industn" , through the industry 
liaison Panel member, regarding a rec- 


ommended pediatric dosage regimen for 
aspirin products . One drug manufac-
turer (Ref . 1) submitted data containing 
a review of the medical literature re-
garding pediatric dosages of aspirin, 
survey information on the aspirin dos-
ages currently used by practicing pedia-
tricians and data pertaining to the phar-
macology and pharmacokinetics of as-
pirin do-zages through consultation with 
pediatric clinical pharmacologists . In ad-
dition, a new regimen was proposed by 
the drug manufacturer discussed below 
as Pediitric Schedule B. 
To support the submission, data and 


comments were presented that the cur-
rently labeled OTC pediatric dosage 
schedule (Pediatric Schedule A) is in-
adequate (Ref . 2) . It was stated that the 
dosage in the labeling is too low par-
ticularlv in the youngest age group . Be-
cause of this, therapeutic failure may 
cause consumers to either exceed the 
labeled dosage or repeat dosing before 
the recommended 3-hour interval . This 
was proposed to the Panel as a cause for 
overdosing. This nevi dosage schedule 
was proposed to prevent the problem of 
overdosing by initiating treatment with 
an adequate dosage and then repeating 
after 4 hours to maintain the desired 
effect . 
The Panel further modified this pro-


posal (Pediatric Schedule C) which is 
discussed more fully below . It should 
further be noted, that based upon a re-
view of the use of aspirin in children, 
the Panel also considered the pediatric 
dosage schedules for acetaminophen, 
aspirin salts, and all other salicylates. 
While not included in the example for 
aspirin in Pediatric Schedule C, the 
Panel has included appropriate pediatric 
dosage recommendations for Category I 
ingredients, where applicable, in the ap-
propriate sections of this document. 
b. Discussion . The following dosage 


schedule based upon current recom-
mendations given on many aspirin-con-
taining products currently marketed for 
OTC use, was initially considered by the 
Panel : 


f'rdiRtriic .echedttfe 
.d-representative 


Cur-
rrnt pediatric do~aage sche!lule nn niar-
kcteri prnducts j~ir R! mg (1 .2.i gr) 
i7 "'/~irtll tq?i(r'fR 


Number 
tnhlets Total 
taken do<age 


.~c? ream every 3 h (mil li- 
~~in,ie grams) 
do :age) 


, . . . . . . . . . . . . . . . --~-- - 
- 3 . 1 &1 


. . . 
. . . . .___ ° 162 


fi t i :mnr'i :~ ; 243 
luu~n.ac! :U~ . . . . . . . . . . ~ . . . . . . . 4 324 


\> b\' Phc51C1a11 


As was pointed out by one drug manu-
facturer . this dosage schedule was se-
lected primarily on the basis of safety 
considerations to assure minimal poten-
tial for toxicity, particularly in the 
youngest group 1 Ref. 1 i . 


In a survey of 2,241 pediatricians re-
garding the current pediatric dosage 
schedule on marketed products of as-
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using fferent pharmaceutical forms of 
acetami ophen (Ref . 4) . 
The pl ma . half-life has been reported 


to be fro 1 to 3 hours (Ref . 1) . In an 


unpublishe study (Ref . 5) . the mean 


plasma hal life using several pharma-


ceutical for was 148 .1-43 minutes. 


Acetamuno en is relatively uniformly 
distributed th ughout most body fluids 


(Ref . 1) . Bindi of the drug to plasma 


proteins is varia le and depends on the 


dose . During acu intoxication, as much 


as 20 to 50 perc t may be bound to 
~ f . 1) . Deardea and plasma proteins ( 


Tomlison ( Ref. 6 ) tudied the protein 


binding affinities of ome p-substituted 
acetanilid derivatives cluding acetami-


nophenlP'and found th ,t at therapeutic 
doses the association c Zstant was low, 


which would permit hig free drug con-


centration in blood and p sma :or a rel-
atively long period of tim 
Acetaminophen is conju lled in the 


liver to form glucuronide nd sulfate 


conjugates . Cummings et a (Ref . 7) 


showed that acetaminophen is iminated 
mainly by these two path ~ 1ys. By 
chromatography and infrared pectro-
photometry they characterized . e sul-
fate and glucuronide of acetaminpheii. 
They found that 26 percent of ac.eta, ino-


phen administered was excreted a. the 
sulfate and 49 percent as the glucuroi de . 


It seems that the formation of 
acetaminophen sulfate in man may e 
capacity-limited in the 1 to 21 R dose rang 
(Ref . 8! . This has been shown by Levy 


and Yamada by the fart that acetamino; 
phen sulfate excretion reaches a FlateaYt 
following the admi:u .stracion of 21g 


L so acetaminophen . Aceearniiioptieli 
conjugated to a lesser degree ith 
cysteine and the corresponding ler-
capiurate. 
The metabolites of 


/de 
phen 


have been separated ir.ed 


quantitatively in urine !,ration 


using Sephadex G 10 ( Re an-


thors also found the rt :~nt 


metabolltes to Ge the an~i 


sulfate . Other mc:abolitre S-


i 1 - ace!amino - 4 - hnS-1 I -


cS'steine and 1 - acetamros5~ 
phenyl mercaptu" i~ ac" d ech-


nique minor quantities ami-


nophen were al s, .o d in the urine . 


Using this technique the total ecovery 


was 95 to 100 pcrc l t and the admin-


istered dose was a cc unced :or as foliows 


30 5 to 58 5 perce!it glueuronide 
17 .5 to 33 3 percen s siilia :e 
i .5 to 6 l percent mcrcapwrat? 
0 .4 to 5 .9 percent s cc<ceoie ~on ;u ; .te 


35 to 45 per, lit its :rce 
(Ref . 9) 


It has be suggested that the hcdrox-
ylaLed ine bolites are re;pon5ible for 't 


he., obin foriiintioit and tieoalo-
toricitv tef. 1 i . The administration o( 
acetam oUhen to N:iucilt; «ith impaired 
renal ~nction results in Increased ac-." f 
"I 


"" 


,Oil Ot 
acetaininophen njugates 


excretory in t1 plasnia becail :~e Of po-jr excretory 
/capcity but only in irinor changes in the _n- 


m a Concentrations or free acetanii-PP II 
ii heri (Ref . 1) . 


T"he metabolisni of acetarmilophen has C' el S 
een Shown Lo be i:uirkeul ;; changed bc 


the concurrent administration of s cyl-
amide (Ref . 8) . The authors fou evi-
dence of competitive inhibition sali-
cylamide in the formation of ace .mino-
phen glucuronide and sulfate. T is efIe :.t 
was counteracted or prevent by the 
administration of L-cysteine source of 
sulfate) . This interaction 3y have 
therapeutic and/or tox:co ical impli-
cations since the inclusi of salicyl-
amide in an analgesic n Lure -will in-
hibit the tw~o major p ~cesses for the 
elimination of acetaini phen . This in-
teractiun with salic amide becomes 
more important ii .e considers the 


n capacity-limited fo ~ation of sulfate 
described abo" e l f. 8) . On the other 
hand, concurrent ministration of s_ili-
cylic acid has bee 'found not to exert any 
significant effeon the formation of 
acetartiiiioptieglucuronides or sulfate 


or in the hajf-life of acet:ani:nophen 
(Ref . 10I .. 
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Pa,\h 


per!inent 
data and Li11V~ .i ; -Ls 
con.^lu;iontioi.s . The 
Pane! was charged wit the reviev: of 
OTC iiiLer~:reUc, and 
anti:'heutnAfter ~are-
full y re%icil.~t:le data, 
the P~. .~I ., . :a i :itu 
a gesic. ac :~ip%relic and 4! 
aSee part II paragra, : : I :tbu:e- 


III . AnALcssrc AcevTs 


.i . GENERAL Dl .'iCUSSION 


'rile F'anel ! . ::s c!e(:ned OTC annlgesic 
drug; a.; :i :;en ;, usei ; :i t~~ rel ;e-.: occa- 


s5ssi 
sional minor aches, pains and headache . 
These agents are intended for the relief 
of the type of pain that is self-limited 
and requires no special treatment or 
prior diagnosis by a physician. Such 
analgesic agents are commonly referred 
to as the mild analgesics in contradis-
tinction to the strong analgesics such as 
the potent narcotic or morphine-like 
analgesics . The mild analgesics can be 
chemically divided into two main sub-
groups : Those agents chemically related 
to the strong analgesics . e.g ., codeine, 
ethoheptazines, and propoxyphene ; and 
those analgesics like aspirin, with anti-
pyretic and anti -inftammatory or anti-
rheumatic activity, e.g ., salicylates. sali-
cylamide, aniline derivatives, phe::ylpy-
razoles, etc. It is the latter group oi r. :ilci 
analgesics that have generally beer, as-
sociated w:th OTC use. 
The mild analgesics which are accept-


able for OTC use include the saLcyl; tes, 
e.g ., aspirin anu ihe nonsalicylates, e g, 
acetaminophen. All of these agents are 
administered orally and in special cases 
rectally . Since these agents are nui as 
potent as the strong analgesics the milder 
agents are most effective for relief of 
mild to moderate pain . Mild analgesios 


' probably achieve their effect through 
several mechanisms . The s.thc ",1a ;~:s 
which are the most commonly used OTC 
analgesic agents are believed to allev .Me 
pain by both a peripheral and a central 
nervous system tCNSi effect . Dirrct r :-
fects of salicylates on the CNS ha\e been 
described and suggest a hypothalarr.!c 
site for the analgesic as well as the anti-
pyretic effects . This :s si :pported op the 
fact that analgesic d~r. ;es do not cause 
mental disturbances, hypnosis, or ch~r.ge 
in modalities of sensation other than 
pain . Both the peripheral and CKS fac-
tors contribute significantly to the pain 
relief afforded by this class of drugs 
The types of pain amei:able to re :icf 


b5 OTC analgesics are generally those c! 
relatively low intensity, particular!_.-
hexdache, mlalgia, arthra.gia and o! :er 
pains arising from integumental s'ruc-
tures. The salicyla.te; have lower ina :;:-
nu,! effects than do the narcotic ::n:l-
gesics and hence arc used only for pa:n 
of mild to moderate intensity . T}~e :Za : ;-
cylates are more widely used for pa ;n 


~ relief than anv other class of '° w~ 
Although OTC analgesics nnas r . :e~ - 


Lively ameliorate !he pain due to ~ar:-
ous physical couditicns, disease enutae~. 
or specific physical sites, the listing , f 
a multitude of conditions and sites in 
order to be factual and all 
%could not only result in a let?~t~~_; 1Sst 
chat would tend to be con°usi : :E L~_c 
could al~io mislead the cotlsurner o:; ti :-
implied assumption that the procluct 
treats the physical condition and 'cr d :s-
ease rather that,. jtist tempo: art15 re-
lieves the pain a;.~oc :ated with '.he pi ... :,-
ical condition ard'or disease. For U, ; . 
reason, the Panel has recommended Ih,-.L 
OTC analgesics be simply indicated "For 
the temporary relief ci occasional rnino), 
aches, pains and headache" . 
The Panel concludes that no OTC : n-


algesic product should be lakri: 
b%o,dults [or more than 10 duvs or b.: ihil-


ciren for more than J days excep: :;r.dk_"r 


FEDERAL REGISTER . VOL . 42 . NO . 131-FFICRY, JULY 8, 1977 







35382 


the advice and supervision of a phys:-
cian . If the consumer feels the need to 


ntinue self-medication beyond 10 
ys, it may be indicative of an under-


~ ng serious condition requiring medi- 
_al supervision. Self -medication with-
out consulting a physician may in some 
conditions cause irreparable damage . It 
is the Panel's opinion that if symptoms 
require the use of an OTC analgesic for 
more than 10 days, the individual :s suf-
ficiently ill to require consulting a physi-
cian . The 10 day limit is based on his-
torical Precedent and past marketing 
experience . The Panel has concluded 
elsewhere in this document that the du-
ration of use of all analgesics should be 
limited to 5 days toF children under 12 
years of age (See part II . paragraph F.3 . 
above-Statement on cYVldren's dosage .) 
'S'!ierefore, the Panel recommends that 
a11 OTC analgesics contain the warning 
for adults, "Do not take this product fos 
rnore than 10 days . If symptoms persist, 
or new ones occur, consult your physi-


j 


cia ", and for children under 12 years of 
'Do not take this product for more a gg 


er 


, 


th5 days . If symptoms persist, or new 
cr s occur, consult your physician" . 


8 . CATEGORIZATION OF DATA 


1 . Category I conditions under which 
analoesic agents are generally recog-
nized as sale and effective and' are not 
misbranded . 


CATEGORY I-ACTIVE 
INGREDIENTS 


The Panel has classified the followilig 
,,ige:zjc active ingredients a., generally 


)gi)Lzed as safe and effecti-.e and not 
_.,brandecl : 


Aspirin iNlagnesl,irn salicy-


4 


Ae Lrainni3hen late C 
U in carbaspirin Sodium. sa ;icylate 


If: 
no salicylate 


a . Aspirin. The Panel concludes that 
aspirin is a safe and effective OTC anal-
gesic %khen taken in the recommended 
dosage of 325 to 650 mg every 4 hours 
while scmptoms persist not to exceed 
4,000 mg in 24 hours for not more than 
10 days . 


(1) Effectit-en.es.< . Aspirin is bv far the 
. ~o,t n~idelv used OTC ingredient in the 
L S . In :act, almost 19 billion dosage 
units aie sold annually . During the 75 
years that have elapsed since aspirin was 
introduced to the U.S . market . and be-
cause of its immense popularitv in this 
countrti " , it has been extensivelv dis-
cussed in the medical and scientific ?it-
era'ure . 


Asl:- irin is useful in mi:i to moderate 
pain not only when the pain is locali^ed 
b:it also when ii is widesoread . Stud:°s 
on cancer pain suggest that aspirin may 
also re?:eve mild to moderate nain of 
visceral origin . 
Thousands of articles have been ",krit-


ten o- yspirin since the first pharriia-
colodata were reported in the liter-
ature hy Dreter in 1&99 (R,-f. :' . Virtu-
ally all of the experiments di~cussed in 
-:e articles showed aspirin to be super- 


to placebo in ~ :nild" ' "rarcer^te" 
": : . Kanter states that ~ino .ie:r. clin- 
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ical pharmacologic testing has estab-
lished that aspirin is an effective anal-
gesic in a variety of pain states" (Ref . 2) . 
Beaver, in an extensive discussion of 
mild analgesics in 1965, summarized the 
findings of over 40 controlled human 


analgesic studies which demonstrated 
the superiority of aspirin to placebo 
(Ref . 3) . 
The Panel has Included the following 


table which summarizes the studies re-
ported by Beaver (Ref . 3) : 


Cnottrol(ed luunia>i studies demo;rstratin,q the .superiority of aspirin to placebo prior 
l0 1965 


Aspirin 
Inrest igator(s) Type o( petient, etiology o( pain, or both dose 


(milligram) 


Aeecher et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Postoperative ------------------------- ---------- 600 . 
HoSleetal . . . . . . . . . . . . . . . . ____ -------------- Mixed chronic -------------------- ---- ------- . . . 650 . 
Bremnan--- .--- . . .-- . . . . . . . . . . .- ._ . . . . . . . . ._ Postoperative denial,ou'patients . . . . . . . . . . . . . . . 650. 
Brunt an d 11o1t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pcsipailwn-------- --- . .---------- .-- -------- . . CSO. 
Czrl.cum and 1lagnussnn_- . . . . . . . . . . . . . . . . . . . . . . . . Headache . outpatients --------------- -- . . . . . . . . 1 .000 . 
CasSnnd Frcderik------ ----------- ------ -------- Mixed chronic . . . . . . . . . . . . . . . . - -- .-- . . . . . . . . . . . . 300toGYJ . 
Cas: et al . . . . . . . . . . . . . . . . . ---,----- . . . . . . . . . __ Mixed cbroric . .-------------- . . . . . . . . . . . . . . . . . . . 325 to 600 . 
Curnerandll'esterberg------------- ------ ._------ H?adache,outpatients . . . . . . . . . . . . . . . . . . . . . . . . . . BSp. 
DeKornteld arid Lasagna . ._ . . . ._ . - . . . . .-_-- ._ . Postpartum t- .--- .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6(p. 
DeliornteldetaL--- . . . ._ . . . . . . .__ .__ . .- . - .--- .--do----- .- . .-- .--_- . .--- .__ . . . .- - . . . . . . . . 850. 
fcinbPrgelel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mixedmusculoskeletal,oulpstients . ._ . . ._ . ._ . . . .32,ior650 . 
Forrest . . . . . . . . . . . . . . . . . . . . . . . . . . . . - ------------- . . Mixed a^ute and chronic--- . . . . . . . . .- - . . . . . . . . . 300 and 900 . 
Frey . . . . . . . . . Iiczdsche, inpatier.ts and outpatients . . . . . . . ._ . 850 . 
ilouAectaL . . . . . . . .___ . ._ . .'_ . . ._ . . . . . . . . . ___ . . Canccr- . .----------- ------~----------~ ~-~-~----Bpp . 
}ioude & \1'allenstein --------- . . . . . . . . . . . . . . . . . . . . . . . . . do . . . . . . . . . . . . . . . . . . . . ---------- . 100 600 and 


soo. 
Kantor et u) ----------- , . . . . . . . . . . . . . - . . . . . . . . . . . . . } nstopereuve and fracture . . . . . . . . . . . . . . . . . . . . . . 600 . 


Lo-------- ---------------- - . . . . . .---- . . . . . . . . . Post partum .---~------------- . . . . . . . . .---- . .--- 60Uand1,200 . 
Lasagna ctal . . . . . . . . . . . .---- --- . . . . . . . . . . . . . . . . . _- --- d°. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6ltC(') . 
glagoe 3 DeJoug . . . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . }?esdache, outpatients . . . . . . . . . . . . . . . . . . . . . ----- r j,)Oand 1,200 . 
Dfarrs et al-------------- . .- .- , . . . . . . . . . . . . . . . . . . . . . Mixed chronic end acute--------- ----------- . . . . 325 . 
Murray . . . . . . . . . . .------------ ------ --- .- .-- . ._- Ideadacheoutpatients . . . . . . . . . . . . . . . . . . . . . . . . . . 1W.325and 


850 . . OrLineta : .__ . . ._ .__ . ------- _ ------ ----- _ .-------- Postpartum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
600. 


Seltel . . . . . . . . . . .--- \fisedchronic .--- . . . . . . . . . . . . . . . . . . . . _ ._ . . . . . . 650 . 
Se~-elius& Colmore . . . . . . . . . ._ . . . .---~---~------ f',cipanum .-~------ .------- - . . . . . . . . . . . . . . . . . . . 345(7) . 
Sunshine ecaL-_ . . .-------- - . . . . . . .--- . . . . . . Mixed acute ---------------------- --------------- 650 . 
Ghland . . . . . . . . .-------------- ------------------- _ Pus!l,artumandmixed----------- ---- ____ . . . . 625or650 . 
Valentine S Martin . . . . . . . . . . . . .-- .----- .----- .- -- Pnsl(,pcratice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - g.'�5. 
Zelcelder- . . . . . . . . . - . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . Mixed chronic andacute --- . . . . . . . . . . . . . . . . . . . . 5W. 


Beaver also noted that because of the 
consistency of aspirin's analgesic activ-
ity :n wel!-conirol :ed analgesic studies, 
niost researchers often included it as a 
standard in their experiments. For ex-
ample, Lasagna 11962), in a series of 23 
separate consecutive studies conducted 
on patients with postpartum pain (after 
childbirth) found in 22 of these studies 
that the analgesic response to 600 mg of 


aspirin was superior to that of placebo 
(Ref . 4) . Similarily, Houde demonstrated 
a significant superiority of aspirin over 
placebo in 9 of 10 studies in patients 
with cancer (Ref . 5) . 


T't:e Panel has included the following 
table which summarizes some other 
more recent studies which also demon-
strate the superiority of aspirin to 
placebo. 


Conlrollcd liwnai+. .chtdics deriiais!raling fhr superiority of aspirin lo placebo since 19G5 


In cosUg3tor~s) T\ ppof patient . etiology of p3in, or hoth Aspirin dose 
(miulgrem) 


Rlnoc :field,o!al . :referencefl__ . ., . , _ . . . . Episb,to : .^.S-, . . . .___ . 6W . 
kloom0e! :1 and Fiu-~hz (fC('fPi1fP i)_ . . . . . . . . Touniiy :r! aid episiotom3' . . . . . . . . . . . . . _ . . . . . . . 1 .2(p . 
Rlotmfield et al . ireferenra8) . ._ . . ._ . . . . . . . . -_ . . . Epiciotomy . . . . . . . . . . . ._ . . . . . . . . . . . . . . . . . . . . . . . . gf.~0 . 
Caiimllmeta! .ireferer.ce 91 . . . . _ . ._ . . . . . . . . . . . . . f'os ;~,p~" ratice_ . . . ._------ ._ . . . . . . ._ . . . . . . . . . . 6.'i0. . 


,oprr ai ,anpncer(refer(nccl0) . . . Grai5uieery- . . .---------- -- ._ . .--- . ._ . . ._ . . . . .6.i0. 
IfillandTurner lrrL~rPncP<Ilandl2 ; . . . ._ . .__ . . Po=i-poran VP . . . 60n . 
Lamphicr et al :cr- '~ -- --- . . ._- . . ._ . . . 1'n,to[Mratice . .- . . ._ . . . . . . . . ._ . ._ . . . . . _ ._ . . . . . 325 
Jloerteletal .ireb~renreliP -------- -------- . . . . . . . . . Piwrea :ic cancer pain . . . . . . . . . . . . . . . . . . . . . W. 
NforrteletaLtrrlrrencel ;l---- . . . . . . . . . . . . . . . . ._ . \'ancus .mildfomoderate . . . . . . . . . . '0. 
a(orrlclctal .trelerancclfil_ .__ . ._ . . . . . . . . . . . . . . c'an~~r_ ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . __GiO . 
Murray (re(ererrrl .') ._ . ._ . . . . . . Fle :idache . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61fl . 
Pnrkhcuse et at . (r=terPnce IR) . . _ _ . . . . . . . . . . . . Po~to;:~~ratice . . . . . _ . . . . _ . . _ . _ . . . . . . . . . . . . . 300 to I . :On . 
P3rkhoUsnel el . (reference l?) 


' 
. . . . . . . . . . . . . . . .- - . . . . . . . . . . . . . . . . . . 600. . 


� .i~ port-port ;reference 20) . . . . _ . .__ .__ . . . . . . . ~i ; . . . � . ._ . . .-~~?, : : ; . pos ;o-mr 3 t :ce . . . . . . . . . . i . . --- W). W). 


In 1967, riur: ar compared placebo, 
6z'8 mg aspirin, 325 mg acetaminophen 
plus 325 mg salic, lamide, and 487 :ng 
acetaminophen plus 487 mg salicytamide 
in medical and pharmacy students with 
pain due to headaches (Ref . 17) . He 
found that aspirin produced relief in 
78 percent of the cases, placebo in 46 
percent and the acetamir.ophen-salicyl-
amide mixtures in 69 percent nnd 76 
percent, r2: nectively. All medications 
were found to be statisticilly superior 
to placebo but no significant differences 
were found amnng the drugs testcd . The 
importance of this study is that the pain 


evaluated Nvas that from common head-
ache . the most frequent reason for as-
pirin ingestion. 
The blood level below which aspirin 


is Ineffective as an analgesic has not 
been adequately demonstrated because 
analgesia has not been shown to cor-
relate directly with levels of salicylates 
in the blood. However, Beaver noted that 
the use of graded doses can illustrate the 
threshold nhenomenon (Ref . 3) . 


In another study by Murrav . a group 
of medical and pharmacy students used 
graded doses of aspirin to treat head-
ache 1 Ref. 21 ! . He showed that 163 mg 
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and 325 mg doses of aspirin did not 


statistically differ from placebo response . 


Results were significant, however, in 


those using 650 mg of aspirin. An inter-
mediate dose of about 500 mg ~ was not 


used in this study . It would appear that 
a minimum dose of between 325 and 650 


mg is necessary for significant headache 
analgesia. but additional studies are nec-


essary to confirm this . 
In addition, once some measurable 


level of analgesia is achieved . its dura-
tion and intensity also do not neces-
sarily correlate with salicylate levels in 


the blood (Ref . 3) . 
However, with regard to intensity of 


analgesia. Murray demonstrated an in-
crease ih analgesia when the dose of 
aspirin was increased from 325 rr.g to 


650 mg (Ref . 21) . A study by the Vet-
erans' Administration Cooperative Anal-
gesic Study Group also showed a differ-
ence in analgesic effect betiVen 300 and 
900 mg aspirin in patients %aith post-
operative pain (Ref . 22) . In this study 
even the low dose of 300 me was signifi-
cantly better than the placebo. 


In anothei study. Modell and Houde 
showed a do~e related increase in pain 
relief when 400 me . 600 mg and 900 mg 


ast,irin were administered to patients 
with cancer (Ref . 23) . 
Kantor found that. within a porula-


tion of postpartum patients there were 
two response groups . The patients whose 
niain complaint was pain following episi-


otomy (a surgical incis:ion made to aid 
removal of the infant from the vagina) 
were able to discriminate between 300 


mg and 600 mg doqes of aspirin while 
those patients whose main complaint 


was uterine cramp pain could not (Ref . 
21 . 


Bloomfield et al . . in a double-blind 
study performed in 1967, were unable to 
show a significant difference between the 
analge,ic efferts of 300 mv and 600 m-
dosPS of aspirin . However. both levels of 
asoirin were significantly more effective 
than rtacebo (Ref . 6) . Lat,-r in 1970 . 
Bloomfield Pt al . rorflrmid Kant.or's re-
silIG- reeard:ne the differina lPVels of 


i effectivenese of ast" irin in relieving the 
piin of ePi~i~iornm .' (Ref . 7) . 


Hill and Turner (1969) annroached 
the analgesic evaluation problem from 
a different point of view . In a double-
blind studv, aspirin was comnared to the 
narcotic analgesic meoeridine in pa-
tients with post-operative pain ranging 
from "mild" to "severe ." They concluded 
that aspirin was preferred at the milder 
levels of pain %vhite meperidine was 
preferable at the severe pain levels iRef . 
1 1 ) . However. these same researchers 
in another double-blind study in pa-
tients with pain following gvnecological 
surgery could not differentiate rneperi-
dine . aspirin and Placebo "in the t)atient 
population as a o.-hole" but couf :i dis-
tinguish thenn when patients xere clas-
sified as to the initial severity of their 
pain (Ref . 12) . This latter stud ; could 
have been insensitive if the pain inten-
sity had not been consider -t and illus-
trates onc. of the inherent difficultie.s in 
analgesiometry . 
M :)ertcl et al . ~13-, 11 hive evaluated 


the analgesic effect of 650 mg aspirin as 


PROPOSED RULES 


compared with 60 mg codeine sulfate in 


patients with pain due to unresectaU.e 


carcinoma (cancer) and found that pain 
relief with aspirin exceeded that, of co-
deine (Ref . 14) . 


D4oertel et el . (1972) compa: ed 650 
mg aspirin to 250 mg mefenainic acid, 


50 mg pentazocine, 650 mg a::eiam :no-
phen, 650 mg phenacetin, 65 mg c~,Ieinz, 


65 mg propoxyphene, 25 mg Froma2 :ne, 


75 mg ethoheptazine, and placebo ail 
given orally to patients with pain due to 
unresectab :e cancer cRef . lu~ . They 
concluded that aspirin was "superior to 
all agents tested ." 


Recently, Moertel et al . (1974) studied 
aspirin as a single ingredient and in 
combination . Aspirin 650 mg again 
proved significantly better than placebo. 
Neither 32 mg pentobarbital nor 65 mg 
caffeine appeared to increase efficacy i :i 
patients with cancer . However, adding 
65 mg codeine, 25 mg Pen;azoc : :~e, or 9 
mg oxycodone did sign:ficantiy increase 
pain relief (Ref . 15) . 
While the effectiveness of aspirin is 


undisputed, there are limitations to its 
use which must be kept _n mind . There 
are wide individual variations in re-
sponse to all analgesics, and v, hile as-
pirin is generally effective in reciief of 
mild to moderate pain, it is otilyof lirn-
ited value in relief of severe pain . 
The Panel recognizes that pain is only 


a symptom of an underlying pathologic 
state and if it is severe or persists, medi-
cal attention should be sought . Thus, it, 
finds the following warning necessary, 
"Do nor take this product for nnore than 
?0 days . If sympton:s persist, o: neu 
ones occur, consult your physician" . 
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,2i Safety, As noted earlier in 
document, aspirin is the most %~ :ce1y 
used single drug in the United S'ates . 
The Panel believes that. in light of !his 
extensive use and long marL~ 
t.ory and the relatively low of 
serious toxic effects associated ".k : :h 
short term use of presently reco . .̂i-
mended doses, the safety of 2SpIfL : !:as 
been well-established for the major:'y 
of the population and the rLsk benefit 
ratio is low . However, 'ne Panel 
to make clear that this does not rnell!l 
that aspirin has no adverse effects Ili 
fact, the Panel has ider.t :fied eight areas 
u[ concern where aspirin may have so : ::e 
potential for adverse effects h,,cl,, :di .-,k 
effects on organ syster. : .~ . : .e . ga : :r : 
testinal tract, central nervous 
kidney, liver and the blood ; specia :iz .d 


effects on hypersensitive indi ", :`.:a1 ; . 


persons with certain disease <<3tcz~ 


'~during pregnancy : or v.-hen t.scti! c : . .-


comitanCly Mth other drugs . Ti ;,~ 


believes that subsets of the popa : :~' :--~+ 
at risk can be identified so that ac~qi:ate 
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labeling can be established to provide fo 
safe OTC use of the drug . The safety 
of aspirin is discussed below . The Panel 


,,as reviewed the rnet?,bolisni of aspirin 
e~chere in this document . (See par 


.i~ paragraph K. above-Absorption . 
Distribution, Biotransforma?ion (Me-
tabolism) and Excretion of Aspirin and 
Salicl~lates in Man .) 
Because of the ettensiva .ise and re-


search on this drug, the Panel has been 
able .u identify inariy of the safety con-
sidcrations and has Summarized them 
in the following table : 


Si'\fM .1RY OF SAFETY CONSIDERATIONS 
WITH USE OF ASPIRIN 


ADVERSE EFFECTS ON THE BLOOD 


Aspirin interferes with blood clotting . 
Persons with a history of blood coagula-
tion defects . or receiving anticoagulant 
drugs o: with severe anemia shou!d a~~oid 
the drug . 


ADVERSE EFFECTS ON THE GASTRO :NT'cSTINA LSTINAL 
TRACT 


The drug may potentiate peptic ulcer, 
cause stomach distress or heartburn. 
Aspirin causes an increase in occult 
bleeding and in some persons massive 
gastrointestinal bleeding . 


ADVERSE EFFECTS ON HYPEf:SENSI?1VE 
INDIVIDUALS 


Aspirin produces allergic and ana- 
phylactic reactions in hypersensitive in-
dividuals . especially certain types of 
asthmatics, ranging from rash . hives 
and Swelling to asthmatic attacks which 
,ay be life-threatening . 
ADVERSE EFFECTS DURING PREGNANCY 


" Asniriu interferes with maternal and 
infant blood clotting and lengthens the 
duration of pregnancy and parturition 
time . Aspirin produces teratogenic ef-
fects in animals and increases the in-
cidence of stillbirths and neonatal deaths 
in humans . 


ADVERSE EFFECTS ON THE CENTRAL 
NERVOUS SYSTEM 


Aspirin when taken :n overdose pro-
duces Stimulation !often manifested :~s 
tinuitusl follou~2d by depression of the 
central nervous system . 


ADVERSE EFFECTS ON THE KIDNEY 


Aspirin may rarely cause an nncrease 
of existing severe kidney disease . 


ADVERSE EFFECTS ON THE LIIF;R 


High doses may produce a. reversible 
hepatic dysfunction . 
ADVERSE EFFECTS OF CONCOMITANT USE 
WITH OTHER DRUGS OR BY PERSONS VVITH 
CERTAIN DISEASE STATES 


Aspirin interferes with some anticoag-
ulant and z7t;diabetic ~?ruzs, some drugs 
used for the treatment of gout a~:d may 
have 1n additive ulcer-producit~~ effect 
n~itF =j .r,e drugs used :n arthritis . 


AD%EHSE EFFECTS RESULTING IN I .RON 


DEFICIENT A\E\SIA 


.SS{"lirltl used chronically may CliUSF 


is' 


rsisten! iron deficient a! :c :i :ia . 


PROPOSED RULES 


r ril Adverse efects on the blood. I 
addition to the well-known associatio 
between aspirin ingestion and gastro 
intestinal bleeding discussed belo 


t aspirin and salicylic acid have been im 
plicated but not always proven as fac 
tors in bleeding from the skin, throa 
1 vosttonsiiertomY), nose, rectum, vagina 
postsurgical wounds and dental extrac 
tion sites (Refs. 1 through 6? . The ma;o 
heit~o~tatic mechanisms involved are th 
effects of asp=rir. a!-~ salicylates in larg 
doses cn prothrombin production ar.c 
the effects of aspirin in small doses (bu 
not salicSlaies) on platelet function 
which results in an increased bleeding 
time and possibly other effects such a 
fibrinoiS~sis (Ref . ii . 


(a) Decrease in 7~rolhrombir produc 
tiv :, High doses of aspirin and salicylic 
acid 16 .000 to 10,000 mg daily) taken foi 
several dati~s can cause h~~po;uoiiiron: 
t; ;nemia, i .e ., a decrease in the arr.~ount o. 
p!~othrombin (blc~~d cl,: :ting factor II) in 
the circulating blood 'Refs . 1 and 91 
which may be reversed by vitamin K 
4Ref . 5) . However, it is important to 
rmphasize that this effect of salicy~lates 
does rut usually result in clinically sig-
nificant. alteration of the coagulation 
mechanism except in patients aho r.~a>~ 
be particularly susceptible. Susceptible 
patients include those receiving anti-
coagulant therapy ; patients consuming 
high doses of aspirin or salicylates 
ch or.ically, e .g . . patients with rheuma-
toid arthritis ; patients with liver disea:e 
which limits the production of prothrom-
bin (blood clotting factor IIi ; and pa-
tients uith malabsorption syndrome or 
gastrectomy lesd!ng to a deficiency of 
~:itami : : K. ~chich :s a substance required 
for proth:ombii~ synthesis ~ Ref. 8) . 


As noted above, hy~ooprothrombinemia 
is produced by both aspirin and other 
salicy~lates when taken in high doses . In 
one study a daily total dose of 3 .200 mg 
sodium salicylate produced no change in 
prothrombin time . 6.600 mg produced a 
slight, change and 10.000 mg produced a 
marked change in prothremb:n time 
~ Ref. 6) . Aspirin or salicylate- induced 
ti~~poprothrombinernia has been impli-
caled in posttonsillectomy bleeding, 
e~~istaxis (nose bleed) . and postclental 
extraction bleeding (Refs. 9 and 10), al-
though other ,:hanism< <uch as a 
platelet effect (cW~ussed be,, .v) may be 
involved . 


ebi Ircreased 7.1(ceding time and in-
hihitiorc of platelet aggregation. Aspir:n 
increases bleeding time and inhibits .he 
in ti~i~~o and in vitro aggree8tion of 
p!ate!ets. 


Biced'n; time is defined as the dura-
tion of time that bleeding continues after 
a superficial puncture of about 1 mm is 
made in the skin . Tl .is occurs kcith doses 
of aspirin far below those required for 
a h~"pop .othrombit;em:c effect . The eqect 
of aspirin on blc~edAng time in a patient 
with bleeding tendencies was ..o!i^ed 
many years ago b~~ Frirk who atl:ia~i~.ei 
it 'o an. effect of aspirin on capillary Fr :.-
giliLy Ref. I i 1 . Later, Quick. sho~.aed that 
2 hours after i?~pestion of 1, .',9~ mg, as-
pir'n, but not sodium snl:c ;::ate, a, smail 


n but Sigt :ifiCant increase in the bleeding 
n time occurred in normal subjects . A much 
- greater increase was observed in patients 


u, with mild coagulation defects such as 
- von Willebrand's disease and hereditary 


telangiectasia (Ref . 121 . Quick postuia- 
t led that aspirin, due to the presence of 
, the acetyl group, may interfere with or 
- compete with some vascular factor . such 


1s :1 :ol : :iesterase, involved in the vascu-
e 11r tone of small ~. essels (Ref . 13) . Hou -
e ever . the results of a recent, study sub-ir 


ni tte dtothePanel. demonstrated . by an 
in vitro method, that aspirin did not 
have any effect oncholit~es teraseinhibi-
tion ~(Ref. 14) .Inthe study, aspirin, 


s sal ic~l icacid andph%:sost ig mine(a 
kno%kninhibitor, were compared . The 


-do ~a ge.sofaspirin and salicylic a;id were 
cnrr el ate dtotheaverage amount ofnon-pr 


,~ ;e : nb^undaspirin and salicylic acid 
-found inh uinar.pi a; rr . aupto 2 hours 
`ingestion of hvo aspirin (650 mg) 


tablets, The findings indicated inhibition 
~c .th physostigmine and none with aspi-
r :n or salicylic acid . The investigators 
concluded that "this infoxmation . ob-
tained with dilute enzyme preparations, 
suggests that in vivo cholinesterase con-
centrations are too substantial for as-
n1: in doses, at least recommended doses, 
to have any influence." Still, others have 
proposed that inhibition of prostaglan-
din svnthesis leads to vasodilltion and 
pooling :n the microcirculaiion (Ref . 5) . 
While, as vet undiscovered, direct effects 
on the blood vessel or vasoactive medi-
ators may prove to be a factor, it is pres-
ently well established that the primary 
effect of aspirin on bleeding time and 
hPmc .;tssis :s clue to a potent irreversible 
effect on platelet function which inhibits 
the in aivo and in viLro aggregation of 
platelets . 
The effects of aspirin on platelet func-


tion were shown almost simultaneously 
by several independent groups (Refs. 15, 
through 20) . The effect of a single dose 
of 1 .500 mg aspirin on platelets will per-
sist 2 to 3 days and not completely dis-
auPear for 4 to 7 days (Ref . 15) . Since 
t .his is roughly the life span of a platelet, 
i! ir,dicaces i :recersible damage to plate-
let function . 
We~ss and Aledort, reported that bleed-


ing time "-as increased by a mean value 
c= 3 .3 minutes in 10 normal male subjects 
receiving 350 mg aspirin fN.ef. 16) . They 
fi :st reported that aspirin interfered with 
ptitelet connective tissue reaction bv in-
hibiting the release of adenosine diphos-
pl :a~e (ADP) which results in prolonga-
tion of bleeding time . 


~i :e :ke et al . sho "xed t!~,, standard Ivy 
Test to be very reproducible when the 
uoun ;: is standardized ("template bleed-
ing ci :ne") (Ref . 21) . Aspirin 975 mg (15 
go increased the mean bleeding time 
fron; :i 5 minutes to 9 5 minutes on re-
peated tests by difterent investigators 
, Ref . 19j . The population distr:hution o: 
this trait appeared to be heterogeneous. 


NIieike and BritCon found that a 300 
mg dose of aspirin each day maintained 
the prolongation of bleeding time and 
,ha- ro erea!er effect ,kas obtained with 
I~:isher do5es 1900 or 2 .700 mg, lRef . 22i . 


FEDERAL REGISTER . VOL . 42, NO . 131-FR ;DAY, JULY 9, 1977 







PROPOSED RULES 35385 


Other analgesic drugs which show 
marked inhibition of platelet aggrega- 
tion include indomethacin, ibuprofen, 


and amidopyrine. Less mefenamic acid 
" 


, 
effect was noted with oxyphenbutazone. 
No effect was noted with sodium sa:icy- 
late or p-ienacetin (Ref . 23) . 
The importance of the platelets as the 


first line of defense in hemostasis has 
been established in recent years (Refs . 
24 and 25) . Platelets adhere to exposed 
collagen fibers within seconds after 
damage occurs to small vessels . This in- 
teraction- results in a release of ADP 
which facilitates platelet aggregation 
into a loosely (first phase) and then 
tightly (second phase) packed plug . The 
plug foXmation precedes the formation 
of a fibrin network which eventually 
forms a clot . It is now known that as- 
pirin inhibits ADP release in phase one 
and/or phase two aggregations and also 
in the initial interaction with collagen 
fibers . Plug formation may be relatively 
unimportant when major arteriolar 
damage occurs because other available 
merhanisms are more effective ; but it 
is thought to be an extremely important 
hemostatic mechanism in capillary 
(oozing) bleeding (Refs. 24 and 26) . 
This type of bleeding is now believed 


to be involved in the types of gastro- 
intestinal bleeding that are potentiated 
by aspirin (Refs . 25 . 27, 28, and 29) as 
well as other sites of bleeding such as 
the Posttonsillectomy tonsillar bed . or 
surgical wounds, or tooth sockets fol- 
lo~xing dental extractions (Refs. 25 and 
30) . The demonstrated effect of aspirin 
on platelet function and the importance 


" 
of this process in the tirmostasis of 
oozing type of small vessel bleeding pro- 
vides a consistent mechanism for the 
wide variety o : sites of bleeding that 
have been associated with aspirin. Sonic 
of these types of bleeding are briefly re- 
viewed below. 
Nonthrombocytope :iic pcrpura tbleed- 


ing in the tissues in a patient with a 
normal platelet count) associated with 
aspirin ingestion has been described as 
, a 4Ref . 31) . hvpersensitivit,~ reaction 
However, khosyncracy xas ruled out :!i 
three cases of purF)ura in children with 
normal platelet cour.is who received 
usual doses of aspirin (Ref . 32, . Tile 
authors attributed the bleeding to a 
demonstrated plate] .-' dvsfunction due 
to inhibition of ADP release following 
aspirin therapy, rather than vascular 
or h~;persensiticity reactions . It is of 
interest that in two cases with no fainilv 
history of bleeding disorders. the pa- 
tients were sisters 19-Near-old and 14- 
n;eiith-old, . However, the father on t~\ o 
occasions v:ithin a 3-_:ear period had ex- 
perienced severe gastric bleeding after a 
.single intake of 2 .000 and 1,000 mg doses 
of aspirin . respectivelY . 
Buettir.Shaus and Tenhae(T ~l973, 


stated that 16 of 24 patients taking a:~- 
pirin developed hematoma t1 s%ve!i ;ng 
filled v:ith excravassated bloodi ::, (he 
wound regions follow :n :; aoc'.ominai sur- 
gery or hysterectomies ~ Ref. 3.'. 1 . 
De l"nes and Ten Cate h :tce sit,;_~.0 ;ted 


that thromboc5 te da~r ;l : ;e n:av be re- 
sponsible for f77ARy cases of illenorrhagia 
(excessive menstrual d:~cl~a :oe)~ post- 


extraction bleeding in dentistry, and ternal and newborn hemostatic mech- 
chronic purpura (hemorrhage into the anisms are discussed in more detail later 
skin resulting in discoloration) (Ref . 34) . in this document . (see part III. para- 


Several cases of massive hemorrhage graph B.l .a. (2) (iv) (c) below-Effects 
from the tonsillar bed following topical on maternal and newborn hemostatic 
application of aspirin through gargles mechanisms .) 
or aspirin-containing chewing gums have (c) Relationship between systemic 
been reported (Ref . 35) . Hemo ~rhage platelet effects and gastrointestinal 
was observed in 8 percent of 100 post- bleeding . Massive gastrointestinal bleed- 
tonsillectomy patients medicated with ing which is discussed below, is the most 
aspirin (Ref . 36> . The bleeding occurred frequent serious bleeding problem asso- 
on the 6th or 7th postoperative day and ciated with aspirin. Several authors 
could be controlled only with packing have recently pointed to the probable 
and suturing . No hemorrhage occurred role of aspirin-induced platelet dysfunc- 
in the 100 patients medicated with acet- tion in gastrointestinal bleeding (Refs . 
aniinophen in an identical manner . Sim- 5, 15, 24, 26, 29, and 40) . There is grow- 
ilar results were also reported by Hersh ing evidence that the systemic effect of 
who carried out a controlled study in aspirin on platelets is a significant fac- 
Fatients having dental extractions (Ref . tor in a causal relationship between as- 
30) . Hersh (Ref . 30) conducted a ran- pirin ingestion and subsequent gastro- 
domized controlled study in patients un- intestinal hemorrhage . Several lines of 
dergoing dental extraction . Those not reasoning and recent experimental evi- 
taking an aspirin-containing analgesic dence support this conclusion . 
in the 7 days prior to dental extraction Aspirin-induced platelet dysfunction 
were given either aspirin or acetamino- will significantly promote bleeding when 
phen for post-tooth extraction pain . Sig- the platelet plug is the primary factor 
nificlntly more bleeding %%-as noted in hemostasis . This is usually true for the 
among those who received aspirin. Of oozing type of bleeding which occurs 
those patients among the 516 studied who from capillary beds . An argument 
had taken aspirin in the 7 days prior to against the role of platelet dysfunc- 
extractior and who were continued on tion in gastrointestinal bleeding has 
aspirin, the incidence of posteztraction been that bleeding occurs from ulcers 
bleeding ;vas the largest of the three which involve extensive tissue and ar- 
groups studied . teriolar damage (Ref . 26) . This type of 
A high incidence of posttonsillectomy bleeding requires hemostatic mect:a- 


hemon-hage was also reported by Fox nisms other than platelet plugs, such as 
and West (Ref . 37) in children gi%en an vasoconstriction and fibrin clots, to stop 
aspirin-containing cheu ing gun: Tile in- bleeding . Even a significant reduction in 
cidence of bleeding was said to be de- the platelet function :could not be sufTi- 
creased by 93 percent when use of the cient to alter the degree of bleeding 
gum was discontinued . In view of these from these types of sites (Ref . 25) . 
reports. the Panel has recommended that However. recent studies involving direct 
all aspirin oral product formulation; to endoscopic observation of the bleeding 
be chewed (chewable tablets or gums) lesions have shown that bleeding occurs 
should contain the follo ",ving warning : most often not from ulcers but front in- 
"Du not take :his product for at least 7 flamed mucosal tissue which is partially 
days after tonsillec ;,orny or oral surgery denuded of surface epithelium exposing 
except under the advice and supervision engorged, hyperemic and dilated capil- 
of a physician" . T7ie Panel has discussed laries in the underlying lamina propria. 
che~,vable tablets and gums earlier :n this This histological picture is characteris- 
docuniei :t ~See part II . E:araqra ;) :i J .? .2 . tic of acute gastritis and duodenitis 
ahovc-So1id dosage forms.) which gastrcer.terologisis state are most 
The effect.s of aspirin ^n her.:osta;is often involved in massive gastrcintesl-i- 


in the newborn may be particularly haz- nal hemorrhage associated with recent 
ardous since infants metatolizc drugs asp:rin int-yestion .Refs. 28 and 41) . it is 
.slor:lv and are particularly susce : :tible also precise!y the vascular condition 
to cent:a! ner- s system hemorrhage uhich many hematologists state is most 
-Ref . 251 . Blec u episodes in r. _ : . ~c,~ri?s dependent upon platelet plugs to stop 
may be higher in those whose mothers bleeding (Refs . 25, 26, and 29) . 
ha~e taken aspirin durin', the :: %cecks Gist lRef . 42) has pointed out that 
prior w deli%ery Alteration c: p'.a[elec alteration of platelet function alone is 
function i : : infanG, of n :ot!~= :s % . : .,- u ;;;ally not ~u!fi:ient to in :tiate bleedine . 
ges.eci aspirin %cithin'? ;ceeks of do ; i% er ": Tflis is evident in the bleeding episodes 
ha, teen :e,:or;ed by B!e;er anu: B:-ec :;- cue to aspirin described above ~xh ;.h 
enridge (Ref 38), and Cu:~o) a : : :: :ch,il- u:uall_: involve tissues subjected to prior 
nian , Ref. 39, . I1ijiirv, e .g ., tonsillectomies . Thus, ;as- 
Biever and Bre ;ke ;:r~dgc iiase : ; .ic',ie :l truintestinal bleeding involving platelet 


t : :c effects o: prenatal acl:nin :s~rauo:i o : dvsfunct;on would generally require 
oi : t:ie Llcc. ; c ;ot.in,; of ::ex- other factors to be present to initiate 


epitLel :al and ca,~.if:ar:: damage and 
:r"~: i- : : . o : pe :haus co promote !oca : blood 80:: 
mcthers uho had t^l:en ordinary do-e< ~Ref . 43, . Th ;s is consistent with the 
ot asI)iriii u . :r ;i)g the 1 :<<; _ .kee,: .~ o: re : ;;tivei> ;nirequ?nt and sporadic inc:- 


,-%Tiie> a . ' !- cence o : massve ;asuointestinal t.er :- 
ri~~-ii :du:~~-d decrea~e in abi;it% : orrhaoe relac«e to the high incidence of 
,i :i ;: ii :l%e clir.~ : :~! re,ec.i^c : I +ir~t : : .iri ; .. :� rir: Use and current theories on the 


ir.:un: .i :ir c!~l : .c :ies or nl ; ;it.inle factor etiologies of nlassive 
, . : the ;?r~=serr :u .' ethcr dclec[s ea,trcir.test inal bleeding Ref. 44i . It is 
,Ref 38, T :ie etiec.s c: .~.;um:l on n:;i- al-o cor.sIseenc With the d:ri:cul!y of de- 
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veloping a suitable animal 'experimental 
-nodel or designing adequate epidemio- 


0 
gic studies to define causal relation-


nips . Some experimental evidence to 


support the role of platelet function in 


gastrointestinal hemostasis was pre-


sented by Schmid et al . (Ref . 31) . These 


authors showed that decreased platelet 
function produced by aspirin, but not 


sodium salicylate,, correlated with the 


extent of blood loss following aspirin 


ingestion. It is perhaps significant that 


virtually every compound tested thus 


far (including indomethacin and phe-
nylbutazone), showing a significant de-


leterious effect on platelet function, has 
also been demonstrated to cause massive 
gastrointestinal bleeding . Recently, ami-


dopyrine which has strong deleterious 
platelet effects was reported to be the 
caus2 of massive gastrointestinal bleed-
ing (Ref . 45) . 
More into : mation is needed on the 


relationship between gastrointestinal 
bleeding and platelet function . However, 
the Panel believes there is convincing 
evidence that the systemic effects of 
aspirin on platelet function are quite 
likely to be a factor in the aspirin-in-
duced gastrointestinal hemorrhage . This 
systemic effect is independent of the 
dosage form used . 
For the various reasons discussed 


above, the Panel has concluded that be-
cause aspirin can promote or increase 
bleeding after it has been absorbed into 
the bloodstream all preparations con-
taining aspirin regardless of formulation 


"


~hould bear the following warning : "Cau-
on Do rot take this product if you 


nave stomach distress, ulcers or bleeding 
problems except under the advice and 
supervision of a physician" . The Panel 
concludes that this recommended warn-
ing should also apply to all salicSlates. 
'See part III. paragraph B.1 . belo ",s-
Cate~ory I Labeling .) 
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,ii) Adverse etlects on the onstroin-


!cstinal tract . Aspirin tias several ad-
verse effects on the gastrointestirml tract 


These range from relatively mild effects 
SUL' :7 as gastric distres .s (minor stomach 
pain, heartburn or nausea) . super"'ciaJ 
nn.cosal irritation and minv: occult (un-
seen, bleeding, to less frequent b-t, more 
serious efiecGs such as mucosal erosion . 
uiceration or life-threaten it>> . .iassive 
bleeding irom a %arietc of gasUroint?s- 


sites . The Panel concludes that a!l 


products containing aspi : in should in-


c'.ude the labeling narning . "Caution : 


Do not take this product if you have 
stomach distress, ulcers or bleeding prob-


lems except under the ad\ ice and supcr-


tI5iot1 of A physician 
The dire- and Indirect roles of aspirin 


in producing or potential ; . . :iese differ-


ent t%pes of mucosal damage cr bleeding 


ii : the g.istcointes :inal tract are complex 


;iud have been contre%erF:a : . Disagree-
ment, in part. has been due to the ;1iuny 


interacting variables related to drug use 


and to the disease proce~ses involved . 
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Disease variables of interest relative to 
safety and labeling include the increased 
incidence, and severity of adverse effects 
associated with aspirin use, the site and 
mechanisms involved and whether as-
pirin causes, potentiates or exacerbates 
particular types of gastrointestinal con-
ditions. Important drug variables con-
sidered by the Panel include the usual 
dose required to produce these effects, 
and whether the effects involve acute tl 
to 5 daysl .o: chronic (several months) 
use of -aspirin . Particular attention was 
given to claims that adverse effects may 
be reduced by a particular type of dos-
age form such as buffered tablets or 
highly buffered effervescent solutions. 
Buff eredaspirin can reduce the incidence 
of minor effects but not serious disorders, 
such as massive bleeding. 
The Panel concludes that aspirin 


should no! be used by individuals with a 
recent history of peptic ulcers or gastro-
intestinal bleeding because of the in-
creased incidence of gastrointestinal 
bleeding in such individuals following 
acute and chronic aspirin ingestion. 
Furthermore, because recurrent gastric 
distress is such a common symptom in 
upper gastrointestinal tract disease 
which predisposes individuals who ex-
perience massive, life-threatening, gas-
trointestinal hemorrhage regardless of 
the presence or absence of ulcers, the 
Panel recommends that individuals with 
gastric distress should not take aspirin 
without the advice of their physician . 
There is notv suffic :ent evidence to in-


dicate that some individuals taking 
aspirin chronically may develop gastric 
ulcers . Therefore, use of aspirin in 
chronic conditions such as arthritis is not 
advised without proper medical super-
vision and surveillance to avoid develop-
ment of these untoward effects. 


Muir and Cossar (Ref . 1) in 1961 stated 
that a plethora of information supports 
the following conclusions : "People with 
peptic ulcer should not take aspirin ; 
people who have aspirin dyspepsia are in 
danger of serious gastric hemorrhage 
under circumstances as vet undefined." 


(a) Gastric distress . Gastric distress 
or gastric intolerance including dyspep-
sia (heartburn), nausea and epiga.stric 
pain is a subjective response that can oc-
cur after usual doses of aspirin and sali-
cylates in about 2 to 10 percent of the 
normal population (Refs. 1 through 71 . 
The incidence or severity of gastric dis-
tress caused by aspirin is riot ncce:.saril .v 
related to acute gastric erosion (Refs. 7 
and 8) and massive bleeding can occur 
with no ,q in (Ref . 91 . However, dyspep-
sia prior to and after aspirin ingestion 
occurs more frequently in patients with 
peptic ulcers, gastritis and duodenitis 
(Refs. 10 and 11 ) . 
Buffered 2s, ilrin tablets ar 


to reduce the incidence of gastric . :is-
Lress to aspirin which may be true i 
sm-ill number of normal inditichiJs 
(Refs. 12 and 13) . iSee part II p.ira-
graph J.^ .a . above-Solid dosage f)inis ., 
The Panel ha .5 discu<sed a su : .able label-
ing claim for buffered as;)Irm products 
«hich is classified as Category III and 
discussed elsewhere i : ; :his document . 
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(See part VI . paragraph B .l .d . below-
Labeling claims for marketed products 
containing analgesics combined with 
antacid or buffering ingredients.) 


Gastric distress appears to provide one 
of the best means of identifying a high 
percentage of individuals who may be at 
risk of gastrointestinal hemorrhage after 
aspirin ingestion. Gastric distress can be 
categorized according to its cause as fol-
lows : Gastric distress caused by an un-
derlying gastrointestinal disease which 
predisposes a person to bleeding ; gastric 
distress related to recent aspirin inges-
:i .)n ; arid gastric distress related to Cem-
pirary problems unrelated to drug use or 
serious underlying gastrointestinal dis-
ease . 


Several studies involving massive 
bleeding show that most patients experi-
enced gastric distress, usually recurrent 
epigastric pain prior to their bleeding 
episode. Gastric distress occurs in 60 to 
70 percent of patients with hemorrhagic 
gastritis (Refs. 14 and 15) . In ulcer pa-
tients, the incidence of recurrent gastric 
distress may be 90 percent (Refs . 16 arid 
17~ . Patients who develop gastric ulcers 
because of chronic aspirin use frequent-
ly have gastric distress (Refs. 18 and 
19i . 
The incidence of gastric distress after 


taking aspirin is much higher in patients 
with severe gastrc:ntesLinal disease. 
biuir and Cossar (Ref . 3) in 1955 stated 
that dyspepsia after aspirin ingestion is 
six times greater in patients with peptic 
ulcer as compared to normal subjects . 
Roth states that dyspepsia occurs in 
about 7 percent of normal subjects . 10 
percent of rheumatoid arthritis patients 
and 33 percent of peptic ulcer patients 
(Ref . 11) . Although individuals with an 
active peptic ulcer are not unusually sus-
ceptible to aspirin-induced occult bleed-
ing, they do have an increased susce .oti-
bility to dyspeptic symptoms lRefs . 8 
and 11) . 


Vining (Ref . 20) in 1957 reported a 
higher incidence of gastric distress in 
rheumatoid arthritics taking aspirin 
chronically. occurring in about one out 
Of four of this group . However, in a care-
fully performed study, Stubbe , Ref . 21 ) 
in 1958 found no difference in cccuit 
bleeding -ween rheumatoid arthritics 
and normal sub,ect5 indicating as in 
other studies that there is no correla-
tion between occult bleeding and inci-
rfence of gastric distress . (See Par[ III 


ragraph B .l .a .(2-ii-<e) be'.~~~,:-Oc-
cult bleeding .) 


Alrarez and Surnmersk ;ll iRef . ^2 :n 
1958 stated that 80 percent of aii 
tients who experienced major gastro :r.-
CEstinal bleeding after aspirin ingestion 
had proven histories of either duodenal 
or 9astric ulcer, or dy~~,)epsia . 
The Panel concludes that h~: n;?relr 


identifying those patients ui[h a history 
o! gastrointestinal ulcer or recurrent 
gastric distress, e.g . . dyspepsia. it may be 
1 :us>,ible to «arn as man,, as 30 percent 
of the high risk popu!ation . 


, b ~ Direct rlucnsnl daim:qe . The Panel 
concludes that aspirin (and salic%lic 
acid, have a direct local irritant effect 
on all the surface mucosal cells lining 
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the gastrointestinal tract (Refs. 1, 6, 10, 
23, and 29) . The effect is acute and oc-
cuis in most normal individuals (Ref . 
10) and has also been demonstrated in 
several animal species (Refs. 6, 25, and 
26) . Prolonged contact with aspirin pro-
duces direct damage (focal necrosis) and 
sloughing (desquamation and exfolia-
tion) of surface cells (Refs. 6, 8, and 10) . 
Erosion can occur in the mouth (Refs. 6 
and 27), rectum (Refs. 28 and 29) and 
stomach mucosa (Ref . 6) with concen-
trated ~;olutions of aspirin (Ref . 261, and 
with Nirticles of plain, buffered and 
combination aspirin tablets (Ref . 6) . 


( t ) tvtucosal erosion of the mouth . As-
ririn-containing gum has produced a se-
vere lesion of the inner wall of the cheek 
which promptly healed upon disconUnu-
t:on (Refs. 2'i and 30) . Kawashima 
et al . (Ref . 30) in 1975 reported that 
aspirin tablets applied directly to the 
mucous membranes of the mouth for a 
loeal anesthetic effect have resulted in 
oral lesions on the roof of the mouth. 
Roth et al . (Ref . 61 found that aspirin 
preparations (tablet) allowed to remain 
in contact with mucous membranes of 
the mouth for 30 minutes produce a 
white opaque buccal mucosa capable of 
being peeled off with the slightest ma-
nipulation . They placed a quarter of sev-
eral commercial plain, buffered arid 
combination aspirin tablets between the 
lower lip or cheek and gums of 26 normal 
subjects for 30 to &0 minutes. In every 
case the aspirin produced an irregular 
opaque lesion with sloughing of cells 
characteristic of acute superficial necro-
sis. 


1?> Rectal irritation . The Panel con-
cludes that aspirin taken rectally in a 
suppository dosage form may have a di-
rect local irritant effect on surface mu-
cosal cells. The irritating effect of rectally 
administered aspirin can be alleviated by 
changes in the composition of the ma-
trix of the suppository vehicle. The ad-
verse effects of aspirin appear to be 
related to the chemical composition of 
the suppository base (Refs . 31 and 321 
and to the rate of absorption of aspirin 
from the suppository base (Ref . 33) . 
Aspirin suppositories (1,300 mg aspirin 


per suppository) made of a cocoa-butter 
or a carbowax base were administered to 
dogs every 4 hours for a total dose of 
3,900 mg daily for 3 days (Ref . 31) . The 
experimental dogs in the study all showed 
signs of mucosal irritation . The irrita-
t :on ranged from a distinct hyperemia to 
hemorrtiagic ulcerative lesions . Perfora-
tions and death also occurred . The four 
dogs receiving the control suppository 
bases showed no rectal mucosal changes. 
The authors concluded that "prolonged 
rectal administration of aspirin supposi-
tories may be potentially hazardous" and 
re .:omntended that "additional studies [o 
evaluate the extent of irritation and ul-
rerauve hemorrhagic lesions in the hu-
man rectum following repeated ^dmin-
istxations of aspirin ~uppositories seem 
to be indicated ." Serum salic5"late deter-
minat ;a;s in 40 human subjects admin-
istered 650 Iiig aspirin orall' v (tablets) 
and rectally (cocoa-butter base supposi-
tories) indicated that the oral route pro- 


FEDERAL REGISTER, VOL . 42, NO . 1J1-FRIDAY, JULY 8, 1977 







3;3ss 
vided significantly higher blood salicylate 
levels (p is less than 0 .001) than the 
~ectal route (Ref . 31) . 
s In a study reported by Cacchillo and 
7Hassler (Ref . 32), 11 male volunteers 


were administered 650 mg aspirin in one 
of three different types of suppository 
bases on ? day for 3 successive weeks. On 
the fourth week, 650 mg aspirin (tab-
lets) was given orallv to compare the oral 
route with the rectal route . The three 
suppository bases were cocoa butter, 
Carbowax and glycerinated gelatin . 
There was virtually no rectal irritation 
from aspirin suppositories formulated 
%vith cocoa butter and Carbou~ax as the 
bases. Glvcerinated gelatin based sup-
positories shoukd a high incidence of 
prolonged burning and pain, and the sub-
jects evidenced a very strong desire to 
expel the suppository . There was no 
statistically significant difference be-
t~~veen the absorption of aspirin orally 
and the absorption of aspirin from the 
Carbo«~ax base onlv . The authors state 
that "individual studies must be under-
taken to determine for each . drug the 
base best suited for its absorption." In 
this study, Carbowax unlike the other 
two bases, not only showed that "the 
rectal dosage given is equivalent to the 
oral, as a high degree of absorption 
through this vehicle is assured when 
employed rectallv", but also that "little 
or no irritation" occurred . 
The rate of absorption of aspirin rec-


tally was related to the incidence of ir-
ritation in a study by Bcrg, Eker:ved, Ei-
oissor. and Siogren (Ref . 33) . They for- 
iulaled suppositories with two r.eut,~al 


" ce .ig!-;ceride mixtures as the bases. i e . . 
Witepsol H15 with a melting range of 
33 .5' to 35 .5' C and Witepsol E75 with 1). 
melting range of 37` to 39° C. biale vol-
unteers were administered 750 mg and 
?,000 mg aspirin in these formulations 
i7 two studies to investigate the absorp-
tion of aspirin from the suppositorie~ . 
In another study, the investigators ad-
ministered the two aspirin suppository 
formulations on the first 2 days of the 
~.~eek for 3 consecutive <<~eeks . A dose of 
two suppositories daily, 8 hours aoart, 
was administered . There was a difference ; 
in the rate of absorption of aspirin from 
the tv:o bases. ?t was found that 2 rapid 
absorption was associated ".cit.h a high in-
cidence of side effects. Reducing the rate 
of absorption by changing the supposi-
tory base, reduced the intensity and fre-
quercy of the side effects. The side ef-
fects consisted of burning pain, blood in 
the feces, diarrhea and tenesii:us. The 
authors point out that with the use of 
bases giving reduced absorption and re-
z! .iced side effects, however. the amount 
o? drug absorbed from suppositor:es-xvi:l 
be highly dep°ndei~t on the length of time 
?!ie pat:en", retains ?he suppository .- 


3 ;i 5~ :: zach mucosal damagc . ns ;'ir.in 
1) as a ;!r ', damaging effect on mucesal 


tissue ~ . IS I70 : dCi%^S7dE'tiC O :7 the 


Pre ~et :c~~ h-,-drogen ion, bile or other 


CPil ; :lall' 1 .0,ans associated wit", peptic 


u ;cer iR : ; . 6, . Proionged conclct v: .t!i 


. : pirir pa : ciClE" .S Of COIICG'11Lf :t(ed solti-


U :il produces lesions in the i : : :1COz~a of 


" the mouth. stomacti, rectum and Prob-
most other inu-~csal tissue -Ref.; 5 
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and 281 . Aspirin tablets placed directly 
on We gastric mucosa of anesthetized 
cats initially produced coagulation of 
mucus and opacification of the adjacent 
mucosa, similar to the arpearance of the 
buccal (mouth) tissue exposed to a~s-
pirin (Ref . 6 1 . These changes were at-
tributed to coagulation of the mucous 
layer and desquamatton (Ref . 8) . Multi-
ple small acute lesions showed focal ne-
crosis with underlying secondary capil-
lary damage . The direct mucosal desqua-
mation and focal necrosis produced by 
aspirin has been observed in man by gas-
Uoscopic observations (Refs. 23, 24 and 
3 ; ;, during surgery (Refs . 1, 2, and 6 - . 
The mucous opacity noted after as-


pirin irritAcion is related to epithelial ex-
foliation. Cellular exfoliation can be 
measured by increased DNA content in 
the gastric fluids since DNA is found 
only :n cells and therefore refiects 
sloughed or damaged mucosal cells (Ref . 
Si . Accumulation of DNA in gastric fluid 
occurred in about 10 minutes :n 9 of 12 
subjects receiving aspirin (Ref . 8) which 
is similar to the percent of subjects show-
ing direct irritation to aspirin in the gas-
troscopic studies of Douth ".eaite and Lin-
t.otc i Ref . 23) . 
The direct observations by gastroscope 


of the effecGs of aspirin on the gastric 
mucosa by Douthwaite and Lintott in 
1938 have provided basic principles which 
have been substantiated by many in-
vestigators during the past 30 years. 
Sp2ciflcal :y, gastroscopic observations of 
16 hospital paUents demonstrated the 
fc:lowing : In 8u percent of the patients, 
a focal inflanimatory reaction of the 
gastric !nucosa %%as observed ranging 
Iro:n slight hyperemia to submucous 
h2morriiage ; and the occurrence and 
severity of the reaction was not a func-
tion of the brand of aspirin, the acidity 
o: Ghe stomach or ;.he pri,:r appearance 
or condition of the gastric mucosa . Pa-
tient~~ with hyperchlo:hydria iexcessive 


and o cid secreticni had both positive 
negative direct irritation responses. Fte-
sponses were seen in patients wit-_i 
atrophic gastritis, hypoch'.ortiydria ; hy-
drxi:loric acid deficiency) and achlor-
hydria tabsence of hydrochloric acid, 
The:efore, gastric acidity is not essential 
for initial direct irrita :i Marked hy-
peremia with submucous hemorrhage' 
,t:emorrnagic erosive gastritis) occurred 
in 1 of the 16 patients, Salicylic acid also 
caused direct ga .-!ric irritation but was 
less se ve: e Contact with 30 percent alco-
hol for 10 minuies did not have a direct 
effect on th~~ gastric: mucosa . 
The initial effects of aspir.n . such r,. . 


nnucous destruction. epithelial desqusma-
tion, and focal mucosal necrosis takes the 
appearance of small v:ell-demarcated 
erosions . This ~phase is not related to 
casc :;lar dainage or bleeding . It is ap-
parently not dependent en ;:-:e prc ;ei:ce 
of gast . .̂c acid . Progression to vi~ible 
hemorrhaoe may be dependent on lo-,,0 
eP~ec;,s o[ gastric acid accordi; _ to 
Davenport (Re:s . 35 and 36? a : : :i o: 
possibly s,;st.ir.ic effecG3 (Ref . G~ . 
Roth found that phenacetin -and 


a-eta.m,nophen ha~e no d:rect i
"
:it,it :ng, 


effect on the gastr :c mucosa tR^f . 61, 
z? ::'.~ .',rl, p}1C :17C~I1 :1 1S C1IIIR :C({ ' bUL :1U1 


proven) to slightly increase occult bleed-
ing (Ref . 37), perhaps indicating that 
the two events are not necessarily 
related. 


(c) Acid-mediated erosive gastritis: In 
the stomach, the direct effect of aspirin 
or salicylic acid after being absorbed into 
the mucosal cell renders the cell more 
permeable to the hydrogen ions of the 
gastric acid (Refs . 35, 36, and 38 through 
43 1 . Absorption of aspirin or salicylic 
acid into the mucosal cell causes in-
creased permeability via breakdown of 
the cell barrier. which normally protects 
the stomach lining from its own acid 
secretions . Excessive backflur. of hydro-
gen ion into the cell further damages the 
cell, causing erosion (acute °rosive "gas-
Uritis) . Excess hydrogen ions can also 
pass into the space just below the surface 
cell (lamina propria), xhich contains an 
extensive network of capillary blood 
vessels. Hydrogen ions can initiate capil-
lary damage and subsequently, minor 
bleeding occurs into the lumen of the 
stomach (Refs. 35 through 41, 44, and 
45) . This mechanism, referred to as the 
hydrogen ion mediated effect or the 
Davenport mechanism has been exten-
s:ve.y studied in animals (Refs. 35 
through 41, 44, and 45) . Many investi-
gators believe that it is a major factor 
involved in the focal erosion and minor 
bleeding into the stomach (occult bleed-
ing) . This mechanism may contribute in 
some cases to gastritis and major gas-
trointestinal 


bleeding 
(Refs. 44 and 46) . 


There are some authors who believe 
that all gastrointestinal effects of aspirin 
fru.n occult bleeding to hemorrhagic 
erosive gas'-itis to maior gastrointestinal 
hemorrhage are a11 related to this single 
;:irchanism involving the back diffusion 
of acid ;Ref . 46) . As a corollary, it has 
been proposed that any preparation 
N% hich neutralizes gastric acid during ab-
soroticn will obviate the danger of severe 
gastrointestinal damage and massive 
bleeding (Ref . 47) . 
The Par.e2 concludes that the 2cid-


;nert:ated gastric erosion induced by as-
1)1!121 is undoubtedly an important factor 
in some adverse effects of aspirin on 
,he gastrointestinal tract. It is probably 
nsso~iated with increased occult bleeding 
following single and multiple doses of 
aspirin. It may contribute at least in 
thc bevinning stages of aspirin-induced 
cii.stric uicer caused by chronic doses of 
;L.pirin .Ref . 48) . it is also probably a 
factor in hemorrhagic erosive gastritis 
directly initiated by multiple doses of 
aspirin. In this case it may initiate major 
b'.eeding. However, as will be noted iv 
subsequent sections, there are ether :ac-
tors which can initiate hemorrhagic 
erusive gastritis and aspirin has other 
effect,9 independent of gastric acid which 
i� a,: be of equal or greater signiflcance 


contributing to massive gast:oint-7-
; ;na! bleeding . 


~d , Other mechanisms o! aspirin dam-
nqr. The Panel agrees that there is very 
ko~;d evidence in both animals and man 
? tu:c the Davenport mechanism is one 
important effect of aspirin. lo-wever, 
to conclude that this inechanism is the 
only effect of .Lspirin on the gastro-
i :-.~e~t :nal tract ..::d thus the only basis 
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for aspirin's role in initiating, exacer-
bating, potentiaiing or facilitating gas-
trointestinal patholeaies is not consistent 
with current experimental Qata. and 
clinical studies . 


(1) Additional lectors in the Daven-
port mechanism. According to the 
Davenport theory, the absorption of 
unionized aspirin or salicylic acid into 
the cell carries hydrogen ion across the 
barrier into the cell or interstitial spaces 
where the pH is higher, where aspirin or 
salicvlic acid are ionized and the hy-
drogen ion is dissociated. Hydrogen ion 
is thought to cause the release of vaso-
active substances such as histamine, 
from mast.,cetls, in the lamina propria, 
which initiates capillary bleeding . If the 
hydrogen ion flux associated with trans-
port of the acids were the only factor, 
one would expect salicylic acid to cause 
greater occult bleeding than aspirin since 
it is more rapidly absorbed . Leonards 
and Levy (Ref. 49) have shown that 
salicylic acid (sodium salt) is more 
rapidly absorbed than aspirin in man, 
but it produces significantly less occult 
bleeding . Mean occult blood loss in 13 
subjects was 6 .3 ml, 1.9 ml, 1.2 ml and 
0.7 ml for as^irin, salicylic acid, salicylic 
acid with buffer, and control respectively . 
An explanation for the differences be-


tween aspirin and salicylic acid is that 
the direct cellular effects of aspirin and 
salicylic acid interfere at different con-
centrations with biochemical cellular 
process (Ref . 50) which affect the hy-
drogen ion barrier. Lower concentrations 
of aspirin are needed to initiate cellular 
dysfunction. Indeed the cellular effects of 
these agents are consistent with the di-
rect mucosal effects seen in nonacid 
mucosal cells (mouth) . 
However, this Would not explain why 


several anti-inflammatory agents cause 
gastric erosions and massive gastric 
bleeding but do not affect the hydrogen 
ion barrier and vice versa . 


(2) Relationship between aspirin dam-
age and bleeding . Studies using the gas-
tric potential difference which is the 
most sensitive way to measure changes in 
the hydrogen ion barrier in man show 
that pheny"Ibutazone and indomethacin 
in usual doses do not ~', mage the hydro-
gen ion barrier (Ref . 51) . However, they 
both produce major . gastrointestinal 
bleeding and gastric ulcer (Refs. 51 and 
52) . These agents do not generally in-
crease occult bleeding (Refs. 5:i and 54) 
indicating the occult bleeding may in-
volve the Davenport mechanism but not 
massive bleeding . 
Conversely, some agents may affect 


gastric potential but do not cause bleed-
ing . Indeed this was recognized by Dav-
enport (Ref . 40) who rais°d the question 
"why does bleeding occur during back 
diffusion salirylate injury and 
not during comparable . diffusion after 
many other forms of injury ." P'le can 
cause cnanges ill the barrier at . -utral 
pH which is said to be augmented by the 
effect of aspirin ~ Refs . -10 and 5 ;i 1 . Some 
discrepancies cat-, be :esol%ed by con-
sidering additional direct and indirect 
eflects of aspirin and other agents on 
mucosal blood ffox . 


PROPOSED RULES 


43) Vascular effects . In contrast to the 
Davenport mechanism which assumes 
the initial effect of aspirin is on the mu-
cosal cell mediated through hydrogen ion 
possibly by causing release of histamine 
with secondary vascular involvement, 
there is evidence that in so-me types of 
hemorrhagic erosive gastritis the reverse 
occurs where the initial effect is on the 
mucosal vasculature. 
Weiss et al . (Ref . 10) state that the 


primary local effect is direct vascular in-
jury of the capillaries in the lamina pro-
pria followed by capillary hemorrhage 
and hypoxia (deprivation of oxygen) 
which produces necrobioois of the neck 
cells and exfoliation of the gland. 


It is now believed that some types of 
hemorrhagic erosive gastritis are caused 
by factors which directly initiate hista-
mine release from the mast cells in the 
lamina propria as opposed to the hy-
drogen ion mediated release in the Da-
venport theory (Ref . 39) . These factors 
may be involved in "stress ulcers", and 
atrophic gastritis . Thus regardless of the 
initial mechanism, whether hydrogen ion 
or stress, the common denominator is 
initiation of hitamine release from the 
mast cells in the mucosal capillary re-
gion and initial vascular damage or re-
shunting of blood flow leading to hy -
poxia and a secondary cellular effect 
(Ref . 40) . 
Local capillary blood flow can ap-


parently be affected by many diverse fac-
tors . The mechanism by which vaqotomy 
decreases gastric bleeding may not be a 
result of decreased gastr4c acid as com-
monly stated but reshunting of mucosai 
blood from the capillaries . Nylander and 
Olerud (Ref . 56) reported that blood was 
reshunted from the mucosal capillaries 
through the direct arteriovenous shunts 
in the submucosa after vagoLomy . 


(e) Occult bleeding . Occult (unseen) 
bleedir.g is a common predictable occur-
rence related to normal aspirin ingestion 
The average person (70 percent of the 
population) taking one or two tablets of 
aspirin 3 or 4 times daily will lose from 
2 to S ml of blood per day into the stools 
due to the direct effect of aspirin on the 
gastric mucosa (mucous membrane of 
the stomach) . Some individuals, about 10 
percent of the population, may lose a > 
much as 10 ml daily (Ref . 57) . Occult 
blood loss is not decreased by food al-
though aspirin dyspepsia is (Ref . 581 . 


This minor occult bleeding is not, 
usually-, clinically si~nificant excep. ;n 
those individuals taking aspirin for long 
Ferijds of time Mho are anemia -pror.e or 
have bleeding tendencies iRets . 49, SJ . 
and 60) . 
The Panel has discussed the associa-


tion of aspirin « ith iron deficient anemia 
else~,khere in this document . (See part 
III. f;ara ::raf>h B .l .a . ~2, ~ : .e, below-Ad-
verse effr~~ .~ :esulcin ; iii iron ceficirn : 
anemia .) 
The niechanisms imolved in occult 


bleeding have been e>:tei:sivelc studied in 
animals ~ Ref 26 ; and to a lesser extent 
in mar ~ Ref. 61 , . There is general a,~ree-
ment among n:ost authorities that the 
primary mec11111ISR1S involve first, ab-
sorption of aspirin into the cell, followed 
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by the direct effects of aspirin on cellular 
metabolism and the integrity of the 
mucous membrane which initiates the 
subsequent indirect effects of gastric acid 
through the Davenport mechanism. By 
interfering with the integrity of the 
mucous membrane, aspirin increases the 
permeability of the membrane to thP 
hydrogen ion which either further dam. 
ages the cell or passes into the under-
lying space (lamina propria) containing 
the extensive capillarV beds . Hydrogen 
ion either directly or indirectly through 
histamine causes capillary damage and 
small amounts of blood are lost into the 
lumen of the stomach. 
The exact mechanisms involved in oc-


cult bleeding are not completely under-
stood, however. Although gastric acid 
is known to be an important variable . it 
apparently is not essential since in-
creased occult blood loss following aspirin 
is small but stili ~ :-eater than control 
values even in patients with a complete 
absence of gastric acid (achlorhydria ) 
~ Ref. 221 . 


In some studies there was no correla-
tion between the number of erosions ob-
served and the amount of occult bleed-
ing (Refs. 42 and 62) . In fact, carefully 
done studies (Ref, 62) show that visible 
erosions are not necessary in order to 
have increased occult bleeding . This may 
mean that the effect of aspirin to in-
crease membrane permeability to hydro-
gen ion may require a lower concentra-
tion or require less exposure to aspirin 
than is needed to produce direct ceilu!ar 
damage and exfoliation . It may also :n-
dicate that multiple effects are lirivo!vecl 
Occult bleeding can be readily r:eas-


ured by %tell-known techniques used for 
the detection c.` blood in the feces . such 
as the use of radioactively-tagged red 
Giaod cells (Ref . 57) . Therefore, there 
are. many studies and reliable data 
available on the relationships between 
occult stomach bleeding and different 
t; pes and formulations of analgesics 
~ftef . 58) . 
There is good evidence that the a:;di-


t ;on of sufficient buffering to decrease 
gastric acidity and increase the nH of 
the gastric contents will significantly 
reduce, but not necessarily eliminate. oc-
cult bleeding . However, highly bl+"~°,~d 
aspirin preparations will increase v~~_ . . . 
bleeding in normal subjects if given as 
multiple doses for 2 to 3 days (Ref . 63) . 
In a few susceptible individuals -,~~ho are 
otherwise apparently normal an-, . zso;r :r. 
preparation including highly L~,iffeit,i 
aspirin solutions, will creatly wcr?ase 
occult bleeding ~ Ref. 63) . 


~b'hile these individuals %citt; unw~ual 
suscef)<ibilities may provide some insight 
into the factors related to clinically :m-
por!ant massive upper gastrointesunal 
i;leed:i :lg . the average occult bleedinq ful-
;o~.ci ; :g asDwi; : ingestion in normal 
%iduals or in ;ndividuals with peptic Ul-
c~- : apparently has no rela[ionst; :p co 
in tss:ve bleeding k Refs . 6 and 9 1 . 
There appears Lo be no difference t.e-


hveer, the average increase In 01CCL11', 
bleeding it,, normal individuals and ina-
jor bleeders Correlalions bet%%eer. a~cuit 
bleeding and massive bleeding ha%e 
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never been shown . Occult bleeding and 
-iassive gastrointestinal hemorrhage 
,ould be considered as two distinct 
inical entities (Refs. 7 and 8) . The fait- 


,.re to recognize this difference has been 
stated to be responsible for much of the 
confusion in the literature (Ref . 8) . Oc-
cult bLeeding :s a predictable occurrence 
in most normal people . Massive bleeding 
is relatively rare and unpredictable. 


Persons with active peptic ulcer (Refs . 
7 and 8) or persons who have recently 
experienced a massive gastrointestinal 
hemorrhage f Refs . 7 and 10) do not ;how 
greater occult bleeding after small cloc;es 
of a;pirin than normal subjects . These 
subjects . hoxeevE1c, do have a greater pro-
pensity for recurrence of massive bleed-
ing (Refs . 7 and 10) . 
Watson and Pieison (Ref . 64) in 1961 


showed that occult bleeding was not 
greater in persons taking anticoagul .: :~~,ts 
-ven though prothrombin activity wis 
greatly reduced . Massive bleeding, how-
ever . has been associated with hyoooro-
thromhinemia resulting from high doses 
(if aspirin. (See part III. Paragraph 
B La, f 2 ) 4 i i (a ) above--Decrease in pro-
thrombin production.) The amount of 
occt:lt blood lo ;s ~s less in individuals 
who have atrophic gastritis (Refs. 8. 61, 
and 65), and it occurs less frequently 
than ir. nornials, presumably because 
these Patients have decreased gastric 
acid . But. patients with a.troohic gastri-
tis are often involved in asoirin-induced 
massive bleeding and are at much 
zreater risk of Needing following aspirin 
-ian the no:Tnal population (Refs. 61 
id 55, . 
. 'r!:e Panel 


concludes that occult bleed-
ing resulting from a:;i?irin ingestion ap-
~~ear, to have very little con-elative or 
Predictive %a :ue in the diag-nosis or study 
of the major clinicallV important gastro-
intestinal effects produced by aspirin 
such as ulceration and massive bleeding . 


, % I Gastric ulcers . The Panel concludes 
that chronic use of asoirin may directly 
ca :, .~c g.tstcic ulcers (Refs . 16 through 19 
and 66 through 86) . Several types of 
studies show that chronic aspirin use sig-
nificantly increases the incidence of gas-
tric ulcers but. not duodenal ulcers (Refs. 
E0, E1, ar:d &?) . Chronic use of ;u;-irin is 
:~ .<o:iated with an increased incicence 
of uncomplicated nonbleeding ulcers, 
bleeding from ulcers and perforated ¬as-
Lric ulcers (Fe:s . 18, 86 . and 8? 1 . Epigas-
r.ric pain is common in all of these cases. 
Continued use of aspirin can delay ulcer 
nealing even though ulcer therapy is 
: tarted (Ref, 181 . Discontinuation of as-
pirin leads to ran :d recover}- ~ Refs . 3 and 
1B) . Readministration of aspirin can re-
activate gastric ulcer (Ref . 17) . 
Acute use of a-9mrin may activate 


symptoms of both gastric ,uil duoder.ai 
ulcers . The s~ mptnrns and signs include 
both ~p~pigastric rain ar.n massive gastro-
i :i'. nal hemorrh ;u;e . 


.' : : role of acut,e aspirin use in the cx-
"cerLatic:: of exi:,ting peptic ulcers has 
beer. coceci bv several aiaiiors over the 
-a~~L twenty years lR?fn . lo Cr~rou,,-h 19 


0 


d 66 Lill-01_1911 861 . Fvideace that 
rcn ;c use of aspirin wfll ;ric :-ease the 
",der,e of gasu-!,~ 'ulcers has not be,,n 


ppl-,_,il --d 7~1 ~Ile opiII1,11 ,1 the 
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Panel a causal role of chronic aspirin 
use and increased incidence of peptic ul-
cer is supported by several types of evi-
dence. These include the demonstration 
that aspirin causes ulcers in animal 
models ; direct observation of isolated 
cases in man ; several recent ~~~ell-con-
trolle,t studies (in which disease-induced 
analgesic ingestion biases were elmni-
nated) ; demonstration of increased gas-
ti-ic ulcer incidence in a population in 
which increased chronic use occurred due 
to abuse : evidence that characteristics 
of the lesion are different in aspirin users 
than i:cnaspiriti users ; and evidence 
that the site o( the ulcer lesion can be 
affected by the dosage form used . 
The Boston series (Ref . 84) conserva-


tively estimated that 10 out of every 100,-
000 aspirin users. would develop a non-
bleeding gastric ulcer requiring hospital 
admission. This study estimated that 
one-eighth of a11 gastric ulcers were re-
lated to aspirin and Cameron found one-
third of all new non-bleeding gastric ul-
cers are caused by chronic aspirin inges-
tion (Ref . 191 . 
Jorgensen and G3'iltelberg (Ref . b'8i 


determined the life incidence of peptic 
ulcer to be 9 2 percent in a san::.ale of 
5.299 men aged 40 to 59 in Copenhagen 
v:hicli is similar ta the incidence reported 
in the U.S . In a one year followup study 
on 4,75 .'. ir,ales the vear incidence o[ pep-
tic ulcer was 1 .2 percent . Only 15 per-
cent of these %vere new (previously diag-
na5edi ulcer cases and orJy 24 percent 
\c ; re 1,uspitaiized . Thus hospitalized new 
ulcer cases during the year accounted 
for onl: abo!iG 3 .6 Percent (15 percent 
x0.°41 of t,i ;.al caees for the year . 
Thirty percent of subjects ingested as-


pirui regularly compared to 16 percent 
of con.trvis 1u is iess than O .OZi . In only 
ctie of these subjects %kas aspirin taken 
for ulcer 5ymptoms . 


It car be esti :nated tl,at 16 percent of 
!lie ulcer cases %%ere associnted with as-
pirin which is equivalent, to a 19 Percent 
annual incidence rate (19 per 1,000) tor 
men between 50 and 59 . However, only 
3 .6 percent of these (15 percent:; 0.24, 
%%ould represent hospitalized new, cases . 
Thus if only hospitalized new cases were 
used to caicu':ate possible annual cases r14 
aspirin- : : . ., ., .e .: . ..~er in 50 to 59-;.i ::r-
oid me.i . one would conclude that t:,.e 
annual incidence associated 0.68 cases 
Per 1 .000 or 68 per 100,000 total po,)ula-
uon in the age group 50 to 59 . This is 
similar to the estimate given b.-.. Le,, .,. of 
10 per 100 .000 of al : adults taking aspi! in 
since the incidence in %komeii and 
~ounger adults would be louer. Tn~.i : ::e 
total incidence of aspirin related gastric 
ulcer may be higher than generally as-
sumed . 


There appears to be alnnost in :icer : :d 
agreement that ^ ;pir :i : sl :c : :!d not be 


used in persons %%'ith peptic ulcer . par-


t :cularly those with ¬ r :slr :c ulcerF Carn-


erun tF2t . 89, states . the e%' :d?nce 


presented suggests [hat F-'" -1Ur! :_s .cit :i 


easCric ulcer should be urc;ed to a,uid 


7Ls{Jll'l :l .S1777:~1C 11'1I"ILC.~,S- i',avo been 


urged by Roth ~ Ref . 6, . BrON% .,) and 
Mitchell (Ref . 86, . S~,hncider R,?f 21- . 
ui- a :id Cof~sar Rt:'S . 2 2nd 3- a:id 1 


V"cv:s 1RCf . 101 


Acute use of aspirin can precipitate 
massive hemorrhage in gastric and duo-
denal ulcer patients . The mortality of 
massive bleeding in peptic ulcer patients 
is about 8 to 10 percent (Refs. 67 through 
70) . 
The Panel believes that initiation or 


exacerbation of stomach ulcers, stom-
ach irritation and intestinal inflamma-
tion occurs ?n a significant number of 
individuals who take asnirin . Particu-
lsrly- at risk are those with a history or 
syms:toms of gastrointestinal problems . 
Accordingly, a warning should state that 
individuals who have a history of ulcer, 
in!esr :nal bleeding and stomach distress 
ehculd not, take aspirin without first con-
suit;n~ a physician . 


Peptic ulcer has been estimated to oc-
cur in 5 to 10 percent of the general pop-
ulation a!, one time or another (Ref . 67) . 
In 1967 it was estimated that 3.5 million 
individuals suffered from gastric ulcer 
(Ref . 70) . Less than 0.5 percent of ulcer 
patients are hospitalized annually . in-
volving hemorrhage in about 25 to 30 
percent of these admissions (Refs. 67 
and 68) . Duodenal ulcer is about eight 
t :) ten times more frequent than gastric 
ulcer but the annual incidence of new 
cases per 1.000 adult male population at 
risk is 3 .7 for duodenal ulcers and 1 .4 for 
gastric ulcers . Gastric ulcers occur twice 
as frequently in men as in women (Ref . 
63) . 
The direct uicerogenic effect of long 


term aspirin use and massive bleeding 
following short term use are not neces-
sarily related to the same factors. Gastric 
ulcers related to prolonged use of aspirin 
do not necessarily result in massive 
bleeding even though aspirin is fre-
quentiy uie2sted by these patients (Ref . 
15' . Furthermore, aspirin is associated 
with massive bleeding in patienis with 
duodenal ulcers but there is no evidence 
that aspirin produces duodenal ulcers 
~ Ref . E4 1 . 
Kiser (Ref . 18~ commented that the 


role of aspirin in the production of gas-
tric ulcers ha: been underestimated be-
cause most studies have not dealt with 
the efiects of prolonged aspirin ingestior. 
with the exception of the studies by 
Douglas and Johnson (Ref . 74) and Mu:r 
and Cossar (Refs. 2 and 3, . 
Cameron (Ref . 19) points out that the 


protocol for a large Veterans Adminis-
tration cooperative study on gastric ulcer 
published in 1971 excluded patients tak-
:[ :g ulcerogenic compounds such as cor-
ticostero:cLs and phenylUutazone but did 
,?cG mention aspir :n . Patients and physi-
ci :ins in Cameron s stud: ~eldcn : assu-
ci<<ted aspirin with their ulcers . 


~1i Evidence !or a causal role in gas-
tric ulcer. ii! Direct observation in ani-
nrals and mon. The properties of aspirin 
that, produce direct erosi~e effects have 
been discussed earlier rehitive to' acute 
erosions . Large acute erosior=. have been 
observed dirzctlc after drug intake in 
~,ever ;:l instances ~ Re[ . 31 . Chronic ad-
ministration c[ aspirin to animals con-
< .stent!c produces ga : !r :r t :lcers -Refs 
18 and 6G) . 


;ii, Increased incidonrc o; ulc~~r in 
c? :a!p,- .< :c uou:e . The !lnc-s!iflll~~ high :n-
ci ;icncC of ai :a ; ; ; ". .~ :c :isr_ t : : ~+u,trai~ :~ 
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particularly in women, provides evidence 
for a causal relationship between aspirin, 


usually in combination, and chronic Pep-
tic ulcer. This population is significant 
from an epidemiologic point of view .not 
only because of the very high prevalence 
of chronic, daily aspirin use but also the 
significantly greater incidence of daily 
use by women compared to men, first 
noted by Billington in 1960 (Refs. 71 and 
72) . The increased use of analgesics by 
women who take analgesic compounds is 
clearly for other than gastro-intestinal 
symptoms . If increased chronic use of 
aspirin does result in a higher incidence 
of gastric ulcer, then this effect :hould be 
clearly qident in the Australian popu-
lation . A correlation between increased 
analgesic use and increased incidence of 
ulcer was shown by Douglas and Johnson 
(Ref . 74) and confirmed by several others 
(Refs. 16, 17, 19, 76, '17, and 78) . It is 
possible that phenacetin . an :.igredient 
in almost all abused analgesic combina-
tions, contributes to ulcer production . 
However, phenacetin alone does not have 
a direct damaging effect on the gastric 
mucosa (Ref . 6) . Furthermore, ulcers are 
rare in patients taking phenacetin com-
pounds not containing aspirin even 
though kidney disease continues to de-
velop (Ref . 73) . 


It is possible, however, that the com-
bined effect of phenacetin and aspirin 
may be greater than aspirin alone for 
the same reasons discussed later in the 
section on the effects of aspirin on the 
kidney . (See part III, paragraph B .l .a . 
(2) (vi)-Adverse effects on the kidney .) 
Douglas and Johnson of Australia 


(Ref. 74) reported that 90 percent of 78 
chronic gastric ulcer patients took a pro-
prietary compound containing astirin, 
phenacetin and caffeine . Most patients 
were chronic headache sufferers with 
pain predating the ulcer and were daily 
users of analgesic compounds contain-
ing aspirin. Compounds with phenacetin 
(or salicylamide) and caffeine were pre-
ferred by over 50 percent of this group. 
The usual reasons for use given by 
chronic users were chronic headache (41 
percent), nerves and tension (31 per-
cent), arthritis t21 aercentl, and indi-
gestion (7 percent) . 


Gillies and Sl:yring (Ref . 77) in an in-
terview study found a statistically signi-
ficant association between chronic use of 
high doses of aspirin and the incidence 
of gastric ulcer. Fifty-seven percent of 
patients with active gastric ulcer had 
taken aspirin daily compared to 22 per-
cent of controls . In earlier case-control 
studies, Gillies and Skyring (Ref . 77) 
found a significant correlation between 
high intake of aspirin and gastric ulcer 
but not intestinal ulcer. 
Duggan and Chapman (Refs. 81 and 


8?) found a correlation between the in-
cidence of gastric ulcer in women and the 
consumption of large amounts of aspirin, 
mainly as APC powders taken for head-
ache . ho such correlation for duodenal 
ulcer in either sex or gas' .-i, ulcer in 
males wa, found . Duggan (Ref . 82) fol-
lowed all patients with acute perforated 
peptic ulcer in all Australian hospital 
over a 4-year period . The proportioi? of 
women in this series was very high (24 
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percent) compared to the usually Very 
low incidence of gastric ulcer in women 
in British literature . The association be-
tween the use of high doses of aspirin 
over prolonged periods and the incidence 
of gastric ulcer was highly significant 
statistically particularly for the women . 
In men, 28 percent had a heavy intake 
of aspirin and 45 percent of ulcer patients 
took no aspirin. In the women, 62.5 per-
cent had a heavy intake and only 25 per-
cent took no aspirin . The authors state 
that aspirin abuse is the environmental 
factor responsible for the excess o: gas-
tric ulcer in irtiddle-aged Australian 
women . 


In a further study, Duggan (Ref . 90) 
analyzed the prognostic factors of 1,634 
patients with acute gastrointestinal 
hemorrhage and found 66 percent of the 
cases had chronic ulcer and 25 percent 
involved an acute lesion . The total mor-
tality was 11 percent. There was a sta-
tistically significant association bemeen 
gastric ulcer and the incidence of chronic 
aspirin use. These patients had the worst 
prognosis. However, the reason for the 
poor prognosis probably reflects habitu-
ation of the individuals to the APC 
powder which was the usual compound 
taken by women in Australia. In other 
series, aspirin-induced gastric ulcers 
healed rapidly with a good prognosis 
when aspirin was withdrawn (Ref . 15) . 
In the Duggan study the overall mortal-
ity for all forms of major gastrointestinal 
hemorrhage was 11 percent. The mor-
tality of peptic ulcer patients who had 
gastrointestinal hemorrhage was 8 .5 per-
cent and was not related to whether or 
not the patients took aspirin. 


(iii) Case-control studies with con-
trolled drug intake . There have been 
three case-control studies in gastric 
ulcer patients that have been designed 
to avoid bias due to analgesic drug in-
take related to gastrointestinal pa:n . 
Cameron (Ref . 19) in a prospective 


study with matched controls found that 
chronic aspirin use (15 tablets per week 
for 1 month or more) was associated 
with gastric ulcer in 53 percent of 61 
patients compared to 10 percent of con-
trols. When patients who cook aspirin 
for their symptoms of ulcer were ex-
cluded . _ .. dercent of 40 ulcer patients 
took aspir' :i . The difference between 
ulcer cases and control subjects was 
highly significant statistically. When the 
same correction was applied to dnodenal 
ulcer patients only 16 percent of the re-
maining 25 duodenal ulcer patients were 
regular aspirin users which was not 
statistically different (p is greater than 
0.1) from controls . 


tiui Citaracteristics of aspirin-related 
gastric ulcer lesions . Aspirin-related gas-
tric ulcer patients have lesions which 
are generally of the same shape, size and 
appearance as in nonaspirin ulcer pa-
tients . However, the location and ~! :s-
tribution o: a.spirin-induced lesicr.s in 
the stomach and the condition of the 
surrounding mucosa appear to be differ-
ent. Interestingly, the distribution of as-
pirin lesions is apparently a function of 
the dosage form as well as the drug . 


McDouald 1 Ref. 91 > found that aspir-
in-related ulcers occurred rnost frequent- 
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ly on the greater curvature of the a :i-
trum . He claimed that only the aspirm-
related ulcers were found in this re~ :or. 
and were surrounded by normal p%loric 
gland mucosa . In the Minnesota .series 
of Cameron iRef . 19), the ulcer "as 
within 1 inch of the pyloric sphincter in 
65 percent of patients with gastric ulcer 
associated with heavy aspirin use. aS 
compared to 21 percent of gast0c L:cer 
patients taking no aspirip (p i~ less than 
0.05) . Cameron (Ref . 89) in 1975 r. .:ted 
that 90 percent of the ulcers related to 
regular aspirin use (15 tablets weck:y 
or more) were in the acit :al region co!-.-
pared to 50 percent of the ulce :s :n 
patients who took less than 15 as~, :: ii : 
tablets per week (occasional and ::071-
users) . 


In some parts of Australia, hov.etier . 
\\-here powders rather than tablets are 
almost exclusively used, aspirin-related 
ulcers are not located in the antral re .-ion 
and, indeed, Gilles and Skyring (Ref . ; E I 
excluded all antral ulcers from their 
study. The differences in the peristaltic 
movement of tablets and powders are 
considered the reason for the difference :: 
in the location of lesions in studies : ;i 
these two countries (Ref . 19) . Other r. : :-
terences have been noted in the paUenc~,The 


aspirin-related ulcer patient v:as 
younger (57.9 years compared to 66 .4 
years) and included fewer females t53 
percent compared to 71 percent) than 
the nonaspirin ulcer patient. Smoking 
did not appear to be more frequent L".,an 
in controls in these aspirin-related ulcer 
patients in contrast to the nonaspirin : e-
lated ulcer patients who appeared to !axe 
a greater incidence of smoking compared 
to matched controls . 


(v) Acute exacerbation o/ ulcers . hiser 
(Ref . 18) described the effects o: co ::-
unued aspirin administration on five 
chronic gastric ulcer patients . Two had 
mild anemia with no overt bleeding . De-
layed healing occurred with continued 
aspirin use. All healed well when aspirin 
was discontinued . Reoccurrence was ob-
served when aspirin use was reinstated . 


Alp et al . (Ref . 17) stated that the ul-
cer patients who continue to sn:ok?, 
drink and take aspirin have a r.:ucn 
higher incidence, 87 percent compared 
to 49 percent. (about a two-fold in-
crease) of reactivation of ulce_ >: ::ce: -
bation or recurrence of ulcer syi2:ptoms 
following aspirin ingestion was demon-
strated by Muir and Cossar (Ref . 3~ for 
14 of 34 gastric ulcer patients who. .-e-
called taking aspirin within 24 hours of 
their symptoms . 
Several other authors have shown chat 


activation of ulcers occurs shortly after 
acute aspirin ingestion (Refs. 12 and 13) . 


(g) Massive gastrointestinal bleeding . 
By far the most serious adverse effect of 
the action of aspirin on the gastrointesti-
nal tract is massive upper gastroii:les_i-
nal bleeding . which can be life-thres!-
ening (Ref . 87), often requiring surgical 


intervention and whi_h also has a nigh 


mortality risk (Ref . 87) . The mec:ha-


nisms and factors involved in massi%e 
gastrointestinal bleeding are not conl-


pletely understood . IC is a relative ; ;: rare 


event which, in most cases doe; nor ..`- 
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"ieac to be predictable relative to the dose 
~ frequency of use of aspirin . 
Although the inciden,e of massive 


.,ieeding is low, relative to the frequencY 
of aspirin use, the total occurrence ?s 
not insignificant . Three different recent 
reports from the Boston Collaborative 
Surveillance program and incidence fig-
tires supplied by other groups indicate 
that. the number and severity of adverse 
effects on the gastrointestinal tract pro-
duced by aspirin are quite signif:cant 
~ Refs . 28 . 92 . and 93) . 
In a recent survey, aspirin was the 


second most frequent drug involved in 
adverse effects ! hiat were serious enough 
to req~;ire hospitalization. Two out of 
every 1 .000 hospital admissions were at-
tributed to aspirin . 'Massive bleeding was 
second oniy to digitalis intoxication as 
'he most frequent cause of drug-induced 
hos^ital adrniss:on. and aspirin products 
were involved in over 60 percent of the 
cases fRef . 9?l . Of greater significance 
is the fact that the mortality rate associ-
ated with this condition is high (Ref . 
921 . Death occurs in 4 to 10 percent of 
all patients with gastrcintestiral bleed-
i^g :ncluding those associated with as-
pirin ingestion (Refs. 15 and 15) . Even 
greater mortality rates are involved in 
those patients requiring surgery t4o stop 
bleeding iPef . 37) . 
M:ller 'Ref . 93) zlso comparec' the 


incidence of adverse reactions in ?,615 
hospitalized patients receiving usual 
doses (3QU t0 500 mg aspirin in 70 percent 


f patients, . The incidence of gastric 


0 


tiess such a~ heartburn, indigestion, 
ui~ea. vomitir.g %~a5 0:11Y 1 9 percent. 


rhe incidence of gastrointest uial bleed-
ing . Including iu:natemesis and epistaxis, 
N,,as 0 .7 percent (?3 per 1,615) of all 
patients receiving aspirin (7 per 1,000) . 
A third report by Levy (Ref . 84) esti-


mated the frequency of major gastro-
inte~tinai hemorrhage that was unre-
lated to any known predisposing factors 
such as ulcers, gastritis. The incidence 
of massive Weeding in regular "heavy" 
aspirin users vas estimated at ?~, per 
190,000 1025 per 1 .0001 . 
The very low figure in the third study 


is undoubtedly an underestimate due to 
the design o: the study, which is dis-
cussed below . 
Numerous clinical studies have indi-


cated that from 30 to 80 percent of all 
v->rsons (Refs. 4, 22, 85 through 87, and 
94 through 1011 entering the hospital 
for massive gastrointestinal bleeding 
have taken aspirin within the past 24 to 
12 hours. Recent epidemiological studies 
conclusively show that acute use of as-
pirin is causally related to massive 
bleeding (Refs. 84 and 95) . The Panel 
bei'eces that aspirin car, potentiate 
Weeding in pat:ei;Gs hatiir,g a variety of 
gastrointestinal lesions including acute 
eros;~e gastri!is ~Refs . 15 and 102), 
:. i n :c atrophic :~ustritis, stress ulcer, 
gal-, ::c ulcer (Refs. 19 . 79, 8?, and 84), 
duodenal Ulcer Ref . 84) and ducKlenitis 
~Pef 69, . 
,"There are ,o,.,* convincing studies 


.?ict~ :ndicale that aspirin is a definite 
actor a.ssociated uith increased inci-
dence o( se%ere gastrointe:;i :tal hemc:- 
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rhage in susceptible -individuals . There-
fore, the Panel concludes that the 
labeling should include the warning, 
"Caution : Do rim take this product if 
you have stomach distress, ulcers or 
bleeding problems except under the ad-
vice and supervision of a physician" . 


(1) Evidence lor aspirin -causation in 
ncujor bleedinr Important cr:tetia in 
establishing a causal relationship be-
tween a drug and disease are satisfied 
when a particular type of lesioo associ-
ated with t' .e drug can be identified ; 
~ahen a mecnan;sm involving (he drug 
can be estai;Iisheci, consistent with all 
data . or by identification of a particu.ar 
high risk group. 
The possibility of comparing the inci-


dence of aspirin use and :tie incidence of 
bleeding from different types of lesions 
is dependent upon the diagnostic pro-
ctdures used such as --ray, laparotomy, 
=astruzcopy and histological exarnina-
tion of biopsies . Radiological (x- .ay) 
methods detect chronic ulcers but not 
erosions or acute (superficial) ulcer. De-
tection of erosive ga: tritis requires gas-
troscooic examination or, occasionally, 
obser:ation during surgery. More re-
cently 1r, has beer. established that acute 
hemorrhagic gastritis associated with 
aspirin rnay be one of several types (in-
complete gastritis, atrophic, hyperfunc-
uonal eCc .) which car. only be established 
it biopsies of mucc.9a are examined mi-
croscop:cally" . Even histoloeical studies 
involving single biopsies may miss some 
types of lesions . 


10 Direct observation o/ bleeding in 
subjects . Hemorrhagic erosive gastritis 
has bePn directly ob,.,erved-during aspirin 
studies designed to test other re:sponses . 
In a few cases, bleeding was severe 
enough to require surgery . Bleeding ero-
sions containinlg fragments of aspirin 
tablets have been reported (Ref . 6) . A 
representative case was described by 
Roth (Ref . 6 1 v: ho described an example 
illustrative of rna.s.siee hemorrhage sec-
ondary to the gastric erosion after acute 
use of aspirin . Surgical intervention was 
necessary and revealed two 1-cm round 
lesions (the size of the tablets) . The ap-
pearance of the lesions resembled acute 
focal hemorrh- -~~~ ga.; :ritis including 
desquamation ,irface . :1eLum and 
capillary breakdown in the focal area . 
The authors state that there could be 


no doubt about the causative relation of 
aspirin to the punched out bleeding ero-
sions but questioned the persistent 
bleeding from two small erosions involv-
ing only capillary breakdown . They con-
cluded that occasional massive bleeding 
probably requires the local effect to ini-
tiate the bleedii:g but also some unde-
fined effect such as hypersensitivity or a 
capiila :y or coagulation defect . 


Several other Authors have observed 
mucosa : erosions and hemorrhage asso-
ciated %eith aspirin particles by g:a :stro-
scopic examination (Ref . 23) and during 
siti'4ery lRef.3) . 


(ii) Correlation of indiridual bleeding 
response ivith . variable drug intake . Indi-
vidual cases showing reversible suscepti-
bit:ty t-) bleeding nhen aspirin is in-. 
creased or %vit, ;c±rau n are given by Weiss 


(Ref . 10) . Hurst ( 1 case) (Ref . 34), Kelly 
Q cases) (Ref . 85), Waterson (Ref . 103) 
and Brown and Mitchell (Ref . 86) . 


(iii, Case-control clinical studies. In 
the opinion of the Panel, there is suffi-
cient etiidence from experimental and 
clinical studies involving different ex-
oerimen!al designs to warrant the con-
^f!i~ion that aspirin ingestion is a con-
L) ibutory factor in increased incidence of 
^;a ?or gastrointestinal hemorrhage . 
Most clinical e:idence involves retro-


spective case-control studies comparing 
t::e incidence of aspirin use in cases com-


~
::ared to a variety of control populations 
R-fs . 4 . 19, 22, 84 through 87, 90, 92, and 


94 through 101) . 
Because aspirin is frequently taken by 


pat :enLS for symptoms of their gastroin-
:escinal disease, i! is particularly critical 
to evaluate th :s potential bias in ail stad-
ie~ .~hwxing an increased incidence of ?:-
p:r :n use associated with a particular 
disease condition . There are several 
stndie~z, however, in Khich the available 
information clearly shows that the drug 
was not taken for symptoms related to 
the disease condition and the control 
group was matched for all important 
~,,ir;aUles except bleeding iRefs . 2, 22 . 84 . 
and 95 1 . 


L -lecau se gastr.,c distress is such a com-
mon component of gastrointestinal dis-
ease . in some studies all cases of acute 
upper gastrointestinal hemorrhage in in-
dix id ::als with a known history of gastro-
intestinal disease, were excluded as pos-
sible cases involving aspirin as a causal 
gs ;t~r :c pain associated with peptic ulcer 
or contributory factor ~Refs. 2 and 84i . 
These studies do not consider the impor-
tant possibility that aspirin taken either 
for unrelated reasons or for the chronic 
gastric pain associated with peptic ulcer 
or gasc-rais ticill initiate bleeding from 
esist:ng lesions. 


-i :; i Case-control studies eliminating 
b:as due to drug use for gastrointestinal 
>praptoms. Langman (Re.. 104) has re-
v .e ;~: ed several of the case-control studies 
concluding that a clear association be-
tv: een aspirin and major gastrointestinal 
hemorrhage was evident but could not 
bf, shown to be a causal relationship . P 
. . . :: . al relationship could not be shown 
cccause it could not bi --:led out that 
aspirin may have been taken for symp-
toms of massive bleeding . The Panel be-
lieves that some of the criticisms of the 
° ~: . ::ol groups, made by Langman, were 
possibly appropriate out also some were 
arbi .rary and not based on any substan-
cive evidence known to the Panel. 
Fure ::ermore, the fact that the percent 
of persons taking aspirin in the case 
group ~Aas greater than control in all of 
the different types of studies is important 
,once ;t is u highly unlikely that a system- 
aLic bias would be involved for all groups 
in all the studies (Refs. 4, 19, 22, 84 
throu;h 8,7, 90, 92, and 94 through 101) . 
The choice of Alvarez and Sttmmerski : . , 


(Ref . 32) in using dyspeptic patients as 
controls was criticized by Lang-man (Re[ . 
104) because these patients may have 
been warned by their physicians not to 
take aspirin . In the Panel's opinion this 
criticisni is rot valid because the patients 
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were carefully matched and the "case" 


group is lust as likely to have dyspepsia 


and be warned by their physician: and 


dyspeptic patients are probably the best 


possible control group to assure that the 


control group would have the same like-


lihood of taking the drug for symptoms 


as the case group. 
A well-controlled study by Needham 


et al . (Ref . .95) was designed to meet the 


criteria described by Langman. They 


found a definite association between 


short-term use of aspirin (within 72 


hours of hospital admission) and mas-


sive upper gastrointestinal bleeding . 


A sec4nd study also carefully ruled 


out bias from aspirin being taken for 
symptoms, a retrospective case-control 


study of 16,468 patients carried out by 


the Boston Collaborative Drug Surveil~~ 


lance Program found an assoc:ation 
of 


"heavy" aspirin use (used 2'ar 4 or more 


times a week for i2 weeksi with non-


bleeding stomach ulcer and major upper 
gastrointestinal bleeding in the absence 


of known predisposing conditions (Ref . 


86) . 
In the Boston study it was estimated 


that the incidence rate of hospital ad-


missions for major upper gastrointestinal 
bleeding in individuals without known 


Predisposing conditions, or evidence of 


;ntestinal ulcer, and not taking aspirin. 


to be 11 to 13 per 100,000 per year . The 
incidence rate in heavy aspirin users was 


twice as high, being about 28 per 100,000 
per year . The yearly incidence rate of 


new cases of nontleeding stomach ulcers 


in individuals not taking aspirin is 3 
per 


100,000 per ;;ear . In heavy aspirin users 


the rate is about four times higher, 13 


per 100,00 per year . Both of these dif-


ferences were statistically significant. 


Thus, the increase in admissions for new 


massive gastrointestinal bleeding, ex-


cluding intestinal ulcer, and stomach ul-


cers that might be attributed to heavy 


use of aspirin would be about 25 per 
100.000 per year . The author concludes 
that these data are consistent with a 
causal relationship between regular 
"heavy" use of aspirin and major upper 
gastrointestinal bleeding and nonbleed-


ir.g stomach ulcers . It should be noted 


that 15 percent of the total patients ad-
mitted to the hospitals used a:;pirin at 


least once a week for 3 months and 6 .3 
percent of the total took aspirin four or 
more times a week for 3 months . 
The estimated involvement of aspirin 


is probably conservative in the Boston 


study since it involved only new cases. 


It tiniortunately does not provide infor-
mation on a critical point of concern to 


this Panel, i .e ., the possible increased risk 


of aspirin use in patients with a history 
of bleeding or peptic ulcer. It also does 
not provide information regarding the 
possible role of aspirin effects on the 
blood clotting mechanism which might 
potentiate bleeding from existing intes-
tinal ulcers since this group was excluded 
from the study. The authors state : 


IL is worth emphasizing that this study 


provides no information on the relation of 
aspirin intake co upper gastrointestinal 
bleeding in patients who have predisposing 
conditions such as establi ;lled chronic peptic 


ulcer disease . Evaluation o[ such cases, iii a 
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case-control study would be virtually im-
pa;;ib:e since there would be no satisfac-


tory way co determine the influence of the 
disease itself on aspirin use . 


The Levy study clearly underestimated 
the true incidence (Ref . 1) . It did not 
study primed subjects . It only studied 
subjects with chonie use of aspirin. It 
therefore ignored the largest group. 
While this may be true in the cited study, 
other studies have provided controls to 
eliminate individuals who may have 
taken aspirin fur the gastrointestinal 
symptom. Even this does not include 
those individuals who take aspirin for 
gastric distress which then precipitates 
bleeding from primed sites. 


Of the total number of cases of peptic 
(stomach) ulcer (5'.7) and upper gastro-
intestinal bleeding (467) only 242 cases 
were used in the study. 355 cases were 
excluded from the study because of a 
history of stomach ulcer or stomach sur-
gery and an additional 78 cases were 
excluded because bleeding occurred after 
admission. Furthermore, this study did 
not examine the possible effect of one 
time or short term ingestioi: of aspirin 
on massive bleeding since only chronic 
use of aspirin (3 mor~t%:s) was studied . 
It is important to realize that while the 
study does prove that there is a causal 
relationship between chronic or heavy 
use that this study does not prove that 
pr.ly chronic use of aspirin will produce 
ulcer or gastric bleeding . The study was 
designed such that only chronic aspirin 
use was studied . Any individual who had 
taken aspirin less than 3 months was 
excluded . All other studies of gastric 
hemorrhage have examined only acute 
use of aspirin, usually only 24 to 72 
hours prior to bleeding . The association 
between bleeding and "heavy regular" 
use (more than 3 times per week) may 
simply reflect the higher probability of 
aspirin being ingested during the period 
of gastric susceptibility even though only 
a few doses were actually necessary to 
poter.tiate the bleeding episode . 
It is also of possible significance that 


the Boston Collaborative Drug Surveil-
lance Study fouhd no evidence of an as-
sociation between aspirin ingestion and 
newly diagnosed cases of uncomplicated 
non-bleeding "'`estinal ulcer . In the 
study, 7.9 perc ' of 63 patier t> were 
heavy users of aspirin compared to 6 .9 
percent of controls . In the 43 patients 
with newly diagnosed duodenal ulcer 
who had major bleeding 11 .6 percent 
were heavy aspirin users compared to 
6 .9 percent of controls which was not 
statistically significant . 


However, this trend of an increased 
incidence of bleeding in duodenal ulcer 
patients taking aspirin was found [o be 
statistically signific-, .nt in the study of 
Needham et al . (Ref . 95) . Clia}:n:3t: and 
Duggan (Ref . 79) in 1969 al:o found 
a relationship between chronic aspirin 
use and the ingestion of a combination 
prodL .;t that contained aspirin. pt :2na-
cetin and caffeine (APC), and the in-


cidence of peptic ulcer but found no 
association between duodenal ulcer (in-
testinal ulcer) and analgesic consuinp-


tion . Prepyloric ulcers (ulcers near the 
exit valve of the stomach) were found 
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in an abnormally high incidence in as-
pirin users. The association of aspirin 
wi;h ulcers was highly significant, sup-
porting the concept that aspirin abuse 
is a cause of chronic peptic ulcer and 
is the environmental factor responsibl, 
for the excess of Peptic ulcers in middle-
aged women in eastern Australia (Re:. 
89) . 


(2) Di[jerznce between case and con-
trol in the frequency distribution of the 
time between aspirin ingestion and re-
sponse . Unfortunately the details of 
aspirin consumption in patients with 
major gastrointestinal bleeding has not 
been given in most studies. The carefully 
done prospective study of Alvarez and 
Summerskill (Ref . 22) does provide some 
useful information in this regard . These 
workers carefully noted the exact time 
and reason ior asp4rin ingestion in 103 
consecutiVe patients in order to deter-
mine if the drug was taken as a result 
of the bleeding rather than being the 
precipitating factor . The control group 
of dyspeptic patients .viEh no bleeding 
were matched for sex but not age. The 
differences in age, however, are small 
and insignificant relative to the study. 
Two important. conclusions can te 


drawn from their data. First, the differ-
ence in the time distribution provides 
additional support for aspir :n as a causa-
t:ve factor in hemorrhage . 
Second . the effect of as?:r ;n in pro-


ducing hemorrhage is acute . If one plots 
these data as the cumulative freque-ic 
of aspirin use, relative to total use, :or 
bleeders and nonbleeders, it is clear that 
the probability of aspirin ingestion being 
associated with gastric bloeding declines 
exponentially with time . The majority of 
patients who bleed took aspirin within I 
day prior to bleeding . 


(3) Characteristics o/ lesions . 0) 
Bteedmg in peptic ulcer patients . Peptic 
ulctr patients do not show increased 
occult bleeding after aspirin fRefs. 3 
and 9> but aspirin does increase the inci-
dence of massive bleeding in both gastric 
and duo9enal ulcer patients . Weiss ~Ref . 
10) states that patients with peptic ulcer 
are two times more likely to show gasGro-
in~estinal bleeding . 
When bleeding occurs it often occurs 


from other sites rather than from t!:e 
healed or active ulcer t Ref. 15 i or biee .^'.-
ing may occur from the ulcer direcc :y 
(Ref . 102) . 
Gastro-duodenal hemorrhage follow-


ing the taking of aspirin is more often 
due to superimposed acute erosive gas-
tritis than to bleeding from the actual 
ulcer (Ref . 2) . 


Several recent studies indicate that 
acute use of aspirin will increase bleed-
ing in both the gastric and duodenal 
ulcer patient (Refs . 95 . 104, and 105) . 
F'~irthermore, recent studies establish 
that the gastrointestinal bleeding asso-
ciated with aspirin is increased by alco-
hol consumption t Refs . 104 and 105, . lli 
these studies the increased effect of alco-


hol was often statis-icall}" demonstrated 
only in duodenal ulcer patients and not 


in the gastric ulcer subgroups Of massive 
bleeding patients (Refs. 95 and 104) . The 


fact that aspirin causes only gastric ulcer 
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but can potentiate bleeding from both 
.astric and duodenal ulcers suggests that 


~
Pferent mechanisms are involved . 


" it should be noted that the chronic 
aspirin-related gastric ulcer is not neces-
sarily a bleeding ulcer. Only 3 of the 61 
gastric ulcer patients studied by Cam-
eron had hema!xmesis or melena in 
the previous 6 months (Ref . 19) . The 
occurrence of acute lesions associated 
with patients with chronic peptic ulcers 
is not necessarily dependent upon aspirin 
ingestion since they are also seen in 


patients who were not taking aspirin. 
Furthermore, the nature of the acute 
lesions depends upon the probable incit-
ing factors suA as stress or alcohol. 
However, the majority of bleeding asso-
ciated with lesions in acute gastritis in-
volves patients taking aspirin. It appears 
that aspirin can potentiate bleeding 
from acute lesions regardless of whether 
it izitiai:es the lesion . These lesions are 


usually the type designated as erosive 
gastritis. 4 (ii) HernorrhaSic erosive gastritis . 
Hemorrhagic erosive gastritis is charac-
terized by gastric mucosal hemorhage 
from small superficial discrete lesions . 
Unlike ulcers they do not penetrate be-
yond the muscular layer (muscularis 
mucosa) just below the lamina propria 
(Ref . 15) . These lesions are too small 
to be seen by radiographic examination 
and are generally detected only by di-
rect observation with a gastroscope dur-
ing surgery . In studies in which gastro-
scopic examinations were not performed 
iis lesion is probably included in the 


" , .:ause unknown" category . Further-
more, these lesions may not be observed 
if gastroscopy is performed several days 
after bleeding as they frequently disap-
pear rapidly (24 to 48 hours) . 
The incidence of gastric mucosal ero-


sions and hemorrhage have been asso-
ciated with a variety of diseases, includ-
ing infections, following gastric and 
nongastric surgery and trauma (brain 
injury) (Ref . 15i . Although the occur-
rence of hemorrhagic erosive gastritis 
has been associated with a variety of 
disease states, alcohol and aspirin alone 
or together are most frequently identi-
fied as the precipita''-° agents (Ref . 
61) . 
Sugawa, Lucas and Walt (Ref . 105) 


followed 132 patients with acute erosive 
gastritis (84 after sepsis or trauma, 40 
after alcohol intake and 8 after aspirin 
ingestion) . They were studied by serial 
gastroscopy and photography using fi-
beroptic endoscopes . The color, size, 
shape and distribution of mucosal 
changes were recorded during early heal-
ing. phases, and these changes were cor-
relted with microscopic studies . 
Mucosal changes in the trauma-sepsis 


group (stress "ulcer") with mainly 
black b~ ;ed erosions, were usually re-
stricted !o the parietal cell mucosa and 
were mainly on the greater curvature 
near the fundus . 
Mucosal changes in the alcohol group 


,were more evenly distributed throughout 
" .ie stomach . It was found that 17 out of 


40 patients had striking antral involve-
ment . Red based erosions were the main 
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lesion in this group. Aspirin erosions 
were more frequent in the body; but 
were seen throughout the stomach . An 
unusual number of patients developed 
superficial white based ulcerations after 
aspirin. 
Dagradi et al . (Ref . 15) state that the 


appearance and distribution of lesions in 
hemorrhagic erosive gastritis are simi-
lar regardless of the nature of the incit-
ing agent . They undergo the same 
course of healing and the clinical spec-
trum is identical . 
There are some differences related to 


the inciting agent. These differences are 
exemplified by the series of 106 patients 
bleeding from hemorrhagic erosive gas-
tritis . The bleeding in 90 percent of the 
cases was associated with the ingestion 
of aspirin and/or alcohol just before the 
bleeding . In 10 -ercent of the cases, no 
determinant coald be established . In 
most cases, aspirin was taken acutely, 2 
to 3 days prior to bleeding for pain unre-
lated to gastric condition. Gastric dis-
tress was frequently seen in the aspirin-
related group and varied from 1 day to 
several weeks prior to bleeding. Gastric 
ulcers occurred in 33 percent of the as-
pirin group but only in 5 percent of the 
alcohol-related group. Active peptic ul-
cer was present in 50 percent of the as-
pirin-related group and only 4 percent 
of the alcohol group. However, the fre-
quent gastric distress in the aspirin 
group was unrelated to the presence or 
absence of ulcers . 
Katz and Siegel (Ref. 14) reported that 


bleeding from acute erosions outnumber 
acute ulcers as a source of bleeding by 7 
to 1, respectively . They des :ribed the 
typical acute gastric lesion as having de-
nudation of superficial epithelium 
sheared at the neck of the glands with 
variable hemorrhage in the capillary rich 
area of the neck . These authors propose 
that a variety of agents may cause hem-
orrhagic erosive gastritis through the 
same mechanism. A variety of inciting 
agents may cause release of histamine 
from the mast cells in the lamina pro-
pria . They state, "It seems probable that 
many pathways lead to degranulation of 
the histamine-laden mast cells in the 
area about the neck of glands and that 
capillary injury results whatr .cr the in-
itiating stimulus . Capillary permeability 
incresses, leading to hemorrhage at the 
neck with tissue anoxia, amputation of 
superficial epithelium and gross hem-
orrhage following." 
The importance of stress as a precipi-


tating factor for erosive gastritis has 
been suggested by several authors (Refs . 
14, 94, and 96> . 
The more recent studies of Gelzayd 


and Gelfand and Gelzayd, Gelfand, and 
Rinaldo (Refs. 106 and 107) show that 
aspirin and alcohol may often be in-
volved in duodenitis (inflammation of 
the intestine) rather than duodenal iin-
testinal) ulcer. Thirt;-two patients had 
a mriabie history of epigastric pain 
(mainly dyspeptic), nausea, vomiting, 
and hematemesis (passage of blood by 
vomiting) or melena (passage of blood 
through the stools) . Only three of these 
people had had a duodenal ulcer. Hem- 


orrhagic duodenitis (bleeding resulting 
from intestinal inflammation) was pre-
sent in eight patients with anemia and 
severe enough in four patients to require 
transfusion. 
These bleeding episodes involve sites of 


bleeding which would not be decreased 
by highly buffered aspirin in solution 
since the primed site is already existing. 
Thus, there is no rationale for using but-
fered or highly buffered aspirin for con-
current symptoms of headache and 
alcoholi : gastritis . Indeed, the Panel be-
lieves it is cant raindicated . The Panel 
has discussed the labeling of such pro-
ducts elsewhere in this document . (See 
part VI . paragraph B.l .d . below-Label-
ing claims for marketed products con-
taining analgesics combined with ant-
acid or buffering ingredients .) 
Those who contend that the systemic 


effect of aspirin is negligible relative to 
the association of aspirin to massive 
bleeding have usually made the assump-
tion that the systemic eSe--t must cause 
the bleeding rather than patentiate ex-
isting bleeding. However, based on cur-
rent information regarding the effect of 
aspirin on platelet function, it is clear 
that aspirin will not initiate bleeding on 
the basis of the Platelet effects and most 
likely will not potentiate bleeding from 
a11 types of bleeding sites. Most authori-
ties agree that reduced platelet function 
%cill be important only when there is 
existing bleeding potential at the capil-
lary level. It is of significance that the 
unique vasculature of 'the gastrointes-
tinal tract and the importance of capil-
lary blood flow to the lamina propria is 
the primary factor in acute hemorrhagic 
erosive gastritis or duodenitis . It is in 
these situations that aspirin is most fre-
quently involved, ac :ounting for 50 to 
90 percent of all cases of massive bleed-
ing from these sites. There are few situa-
tions in the body other than gastroin-
testinal erosions where extensive existing 
damage to mucosal tissue would involve 
extensive capillary networks . The capil-
)ary bed in the tonsillar region is one 
such case, however, and as might be ex-
pected, bleeding associated with aspirin 
does not occur in this region unless 
trauma and existing tissue damage is 
present e .g . posttonsillectomy . When ex-
isting damage occurs and capi''ary 
bleeding does occur, masc . :e bleeding 
from this site can and does take place 
following aspirin ingestion. It s : ould be 
clear that aspirin is not acting unrough 
the Davenport (hydrogen ion mediated 
bleeding) mechanism. 


In summary, the Panel finds that 
massive gastrointestinal bleeding fre-
quently is associated with acute aspirin 
ingestion by patients who have existing 
lesions which involve capillary type 
"oozing" bleeding 14), such as 
weeping tp^°s of lesions associated with 
erosive gastritis regardlesa ., : the orig-
inal cause and the more recently recog-
nized duodenitis (Refs. 106 and 107) . 
The tonsillar bed following surgery or in-
flammation also presents this picture. 
These lesions are often multiple super-
ficial areas which would be dependent on 
platelet function for hemostasis sunce 


FEDERAL REGISTER, VOL . 42, NO . 131-FRIDAY, JULY E, 1977 







" 


" 


" 


they are not under arteriolar control 


(Ref . 14) ; massive bleeding is more fre-


quently observed in individuals who have 


inborn clotting deficiencies . While hemo-


philia has long been recognized to be a 


condition which is a contraindication to 


aspirin use, other clotting deficiencies 


which are less severe have been detected 
because of their reaction to aspirin (See 


part III paragraph B.l .a .(2) (i) above-
Adverse effects on the blood.) ; and large 
increases of gastrointestinal occult blood 
loss are frequently associated with in-
dividuals who are more likely to have 
existing mild bleeding sites. The effects 


of aspi~in on platelet function require 
only small doses. The effect may persist 
for several days . This dose-time response 
is consistent with some reports of mas-
sive bleeding following one or two as-
pirin ta':lets 1 or 2 days before massive 
bleeding occurs (Ref . 86) . 


(it) Interaction with alcohol. Another 
aspect of the gastrointestinal bleeding 
problem is the evidence in recent studies 


of a synergism between alcohol and as-
pirin's ability to cause such gastrointes-
tinal bleeding . 


In a study which was also designed 
to overcome the problems outlined . 
Needham et al . (Ref . 95) found a definite 
association between the acute use of as-
pirin (within ?2 hours of hospital ad-
mission) and massive upper gastrointes-
tinal bleeding, and evidence of a syn-
ergism between alcohol and aspirin in 
the association with gastric bleeding . It 
i5 of significance that of the separate 
diagnostic groups . i.e . . duodenal and gas-
tric ulcer, gastritis etc., only the duo-
denal group showed a high significance 
in the svnereistic effect of as^irin and 
alcohol in terms of an increased inci-
dence of bleeding . While this may be 
because of the low numbers of patients it', 
the other categories . e .g . . gastritis. it is 
important to note that acute ingestion 
of aspirin had a significant effect on duo-
denal bleeding and a synergistic effect 
u~ith alcohol in bleeding from d!!ndenal 
ulcers even though there is preqently no 
evidence that even chronic aspirin usage 
is imnlicatPd in the incidPnce of nnci-
bleeding duodenal ulcers (Ref. 8Ri . This 
gives support to the hypothesis that as-
pirin may supnort or potentiate bleeding 
from gastrointestinal lesions e, en 
thoug:h aspirin alone may not initiate the 
lesion . 


It is also significant that in this study 
alcohol alone did not increase the risk of 
bleeding, but did potentiate the effect of 
aspirin. It, is also of interest to note that 
1' percent of the total number of patients 
took aspirin for stomach pains, and 4 
percent for hangover . The authors con-
clude that there seems to be a good 
case for warning the uublic " dan-
e?r of aspirin since the combinawon of 
headache and uuset stomach are _ : :en 
related to alcohol ingestion and miQht be 
a frequent reason for use o( aspirin. 


(i) Formulation eflects . Some author-
ities claim that the mechanism involved 
with major gastrointestinal bleeding is 
the same as occult bleeding, i .e . . involv-
ing direct cellular damage mediated 
through, and therefore requirin .a, avail- 
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able hydrogen ion (Ref . 22) . As a corol-
lary to this hypothesis, it has been 
claimed that highly buffered aspirin 
solutions which decrease occult bleed-
ing would also obviate major bleeding 
(Refs . 37 and 47) . While the direct acid-
mediated gastric erosion may undoubt-
edly contribute or even in some cases 
initiate massive bleeding it is clear that 
this is not the only, and in fact prob-
ably not the most important mecha-
nism Involved in aspirin-induced mas-
sive bleeding . 
There are several lines of reasoning to 


support this conclusion . Mucous mem-


brane damage to the stomach produced 


by direct contact with aspirin and occult 


bleeding are responses that are predict-
able under given experimental condi-


tions. Increased occult bleeding is ob-
served in about 70 percent of the normal 
population taking normal therapeutic 


doses (Ref . 108) . Massive bleeding has 
not been simulated iii the laboratory 
and occurs sporadically and unpredict-
ab1v in the aspirin takiitpr population . 
Even though highly buffered aspirin 


solution decreases the average occult 
bleeding loss in most studies (Ref . ?5), 
frequently in these studies using highly 
buffered aspirin, one or two sub .ieccs who 
have taken highly buffered aspirin soltt-
tion have sporadic . large increases in 
gastric blceding . These "atypical re-
sponders" or "outliers" have occult 
bleeding losses which are often si ;nifi-
can!ly greater statistically than the 
average for ail subjects in the study 
(Ref . 77) . Studying occult bleeding 
without regard to the unusual excessive 
bleeder or eliminating these "outl:ers" 
from the study begs the issue that buf-
fering decreases blood loss and probably 
ignores the very type of exa;gerated 
responder which is so characteristic of 
massive gastrointestinal bleeding . 


Locally applied aspirin produces mas-
sive bleeding from capillary bed; of tis-
; ues which do not secrete hydrochloric 
acid such as the tonsillar areas of the 
throat tSee Part III paragraph B.l .a . 
,3) (ii) lbi (I) above-Mucosal erosion 
of the mouthi, particularly following 
tonsillectomy when abraded oozing tis-
sue is Ived . 


Enteric-coated aspirin products de-
si;ned to release aspirin in the Intestine 
where the acidity is low. produce signifi-
cant increases in occult gastrointestinal 
bleeding, particularly in individuals who 


., the are more prone to such bluedi :::, . e :r 
elderly (Ref . 1) . 
The Panel recognizes tt:st a direct 


correlation between a reduction in oc-
cult bleeding and a reduction in occa-
sional massive gastrointestinal bleeding 
has never been demonstrated, 


Chronic aspirin ingestion appears to 
increase the incidence of [un.a( : : uilc~cr.s 
to a greater extent than duodenal un-
testinab) ulcers presumably due to the 
hydrochloric acid effect in the f:astr .~ 
mucosa (mucous membrane of the 
stonu3chI . However, aspirin appears to 
be implicated in massive bleedir.z asso-
ciated with duodenal ulcer patillnts to 
the same or greater extent as in patients 
with stomach ulcers or croske gastritis 
,stomach inflammation- ~Ref . 79) . This 
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supports the hypothesis that the effect 
of aspirin on massive bleeding may not 
be dependent on the same factors as 
those factors related to direct mucosal 
damage in the stomach . 
While the Davenport mechanism may 


contribute to or even in some cases initi-
ate massive bleeding, it would appear 
not to be the only mechanism involved . 
For the various reasons discussed 


above, the Panel concludes that because 
aspirin after it has been absorbed into 
the blood stream can promote or in-
crease bleeding . all preparatiems con-
taining aspirin regardless of formulation 
shcul3 bear a warning : "Caution : Do 
not take this product if you have stom-
ach distress, ulcers or bleeding problems 
except under the advice and supervision 
of . a physician" . 
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individuals. Aspirin has long been recog-
nized to produce allergic type reactions 
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through 91 . Hypersensitivity reactions 
are varied, including the following types : 
Effects on the respiratory tract ranging 
from shortness of breath to severe 
asthma attacks ; effects on the skin in-
cluding urUCaria (hives), angioedema 
(neurotic edema) (giant hiresi, edema 
and. rash ; and anaphylactic shock in-
volving laryngeal swelling, which blocks 
air pathways, and a precipitous drop in 
blood pressure (shock) which can result 
in death if not rapidly treated . 


(a) Incidence of adverse effects . The 
incidence of hypersensitivity reactions 
(dermal and pulmonary) has been esti-
mated to be about 0 .2 percent of the gen-
eral population (Refs. 8 and 9) . How-
ever, a much higher incidence of hyper-
sensitivity is found in some subgroups. 
Six to 20 percent of asthmatics are sensi-
tive to aspirin (Refs. 10 through 13) . 
About 20 percent of patients ~xith chronic 
urticaria .kill experience exacerbation 
when given aspirin ~ Refs . 14 through 16 i . 
Thr panel concludes that these. adverse 
effects occur in a s!gnificant proportion 
o( the population . They can be serious 
and even life-threatening in some in-
stances (Refs . 4 through 6,- . Although 
very rare, death has occurred within 
minutes following ingestion of onl,v one 
or two aspirin tablets in individuals "ho 
were known to be hypersensitive co as-
pirin (Refs. 5 and 6) . 


(8) Adequate labeling information . Be-
cause of the known risk of a severe as-
pirin hypersensitivity reaction, the Panel 
concludes that groups at high risk, such 
as persons with asthma and persons with 
a known allergic reaction to aspirin , e .g ., 
shortness of breath, skin rash . hives) 
should be warned not to ingest the drug 
without consulting a physician. 
The Panel recommends that all prod-


ucts containing aspirin should b.-, labeled 
with the warning : "This producL contains 
aspirin. Do not take this product ii you 
are allergic to aspirin or if you have 
-sthma except under the advice and su-
pervision o( a ph5si .̂ian". 
The Pan?l also considered the sugges-


tion t Ref . 17 1 that the warning to asth-
mat : !iould be directed onl ; to the 
asthma subgroup known w be most often 
involved and that salicylic acid or acet-
aminoptien can be recommended to th ;s 
and other aspirin sensitive groups as a 
safe alternative . E~aluaiion of these and 
other cons ;derations relating to recom-
uiended labeling statements involved as-
sessiiicnt of the current information re-
garding the lollov:ing : Identification of 
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the mechanism(s) involved and the 
role(s) that aspirin plays in the patho-
genesis of different types of hypersensi-
tivity reactions : characterization of sub-
groups that can be used to identify indi-
viduals that have a significantly higher 
risk of reaction with aspirin ; and iden-
tification of other drugs, particularly 
analgesics, that do or do not have cross-
sensitivities with aspirin. 
The Panel finds there is still consider-


able disagreement and there are unre-
solved questions regarding these impor-
tant considerations, but some generaliza-
tions can be drawn On the probable 
mechanisms involved and suscept:ble 
subgroups. These are complex and ex-
ceptions are numerous . 
The Panel concludes that aspirin can 


precipitate hypersensitivity reactions bv 
different mechanisms in different group:, 
of patients Min may have enUrel~ differ-
ent characterisL,cs. The accepLable t; pes 
of substitute analgesics would also ap-
pear to be entirely different for the dif-
ferent groups . 


(c) Major types of hypersensitivity re-
actions. Information reviewed by the 
Panel suggests at least two major types 
of hypersensitivity reactions to aspirin 
which differ in mechanism, usual type of 
response and cross-sensitivit:es with 
other agents (Refs. 18 and 19) . There 
may be overlap of individuals in these 
categories . 


It appears that the group usual :. ex-
hibiting an asthmatic response to as-
pirin does not usually have acopic char-
ac .eriscics . Rather, they sho~.v the usual 
triad of aspirin hypersensitivity, nasal 
p:)lyps . and law, abrupt onset of asthma 
(Refs. 10 through 12) . Current evidence 
suggests this group im"ol%es a nonini-
munologic hypersensitivity mechanism 
possibly related to the effects of aspirin 
on inhibition of prostaglandin synthesis 
(Refs. 20 and 21) . Cross-sensitivity is 
commonly seen with other prostaglandin 
synthesis inhibitors including indometh-
aciti, flufenamic acid, mefenamic acid . 
ibuprofen and phenylbutazone (Refs. 20 
and 21) . Analgesic agents which do not 
affect prostaglandin synthesis such as 
salicylamide, salicylic acid and acetami-
rophen do not usually show cros : -sensi-
tivities in this group (Ref . :. . . F . 
tions have been noted however (Ref . :31 
The second group are those who usu- 


ally exhibit dermal re<::~cions, such as 
urticaria or angioedema i Refs . 14 . 15, 16 . 
and 19j, but may also have asthma fol-
lowing aspirin ingestion (Ref . 191 . They 
often exhibit typical atopic constitutions 
(Ref . 19) . This group also appears to be 
susceptible to anaphylaxis (Ref . 19) . The 
mechanism involved in this group is pos-
sibly mediated by immunologic response 
as indicated by a positive rat mast cell 
rea--iion (Ref . 19) . This group appear-
to be more susceptible co cross -sen;itivi-
ties with salicylic acid and aceta:nii :o-
pilen i Ref . 19, . 
Thus, although some generalizations 


can now be made regardii~g die t:rpe o: 
reactions n:o :t IiF:el~~ to eccur in a g :-otm 
e; Kh particular characteristic,, the :n-
terrelationshi ; :, are complex . no! pre-
cisely defined, and not likely to be :a :ieer- 
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stood by the majority of patients . It is 
~ifl5cient to state that these relation- 
ips are not discernible and cannot be 


`,tlf-diagnosed by a lay person . Conse- 
quently, at this time, no statement would 


be any more meaningful to the user of 
aspirin than the general warning 
against its use by those known or likely 
to be hypersensitive to aspirin. 


(d) Asthma . Asthma may range from 
mild brief attacks to severe and pro-
longed attacks and, rarely, deaths . Se-
vere angioedema, bronchial asthma, cy-
anosis, asphyxia, coma and death with-
in minutes have been reported in hyper-
sensitive indiviVals (Refs. 1 through 
4) . 


Conflicting figures are given in the 
literature regarding the incidence of as-
pirin hypersensitivity in the general pop-
ulation and the asthmatic population . 
depending on ,the population studie :': and 
the method of assessment (Refs. 8 
through 13, 17, 22, and 23) . Objective 
measurement of pulmonary function af-
ter oral challenge appears to be an effec-
tive means of establishing sensitivity . 
There is some risk involved in challenge 
tests because deaths have been reported 
(Ref . 22) . Skin tests have not been found 
to be an effective means of detection 
(Ref . 15) . 
McDonald et al . (Ref . 22) studied 42 


asthmatic patients who had no history 
of asthma after taking aspirin. Patients 
with an unequivocal history of asthma 
after taking aspirin (aspirin intolerant) 
were excluded from the study. Patients 


10 had no history of asthma associated 
ith aspirin were selected for aspirin 


"challenge during a time when the pa- 
tient's asthma was stable . A dose of 600 
mg aspirin was given as two tablets 
which also contained 150 mg magnesium 
hydroxide and 150 mg aluminum hy-
droxide per two tablets. Other tablets, 
containing 200 mg magnesium hydroxide 
and 200 mg aluminum hydroxide per 
tablet arid no aspirin, which were similar 
in size and appearance, were given as 
a control, in crossover fashion, to the 
same patients . Respiratory signs were 
measured by spirometry and a Jones 
Pulmonor . Eight of 42 (19 percent) 
challenges were positive . These results, 
combined with 14 patients w=ith a history 
of intolerance to aspirin, yield a preva-
lence of aspirin intolerance of 8 percent 
in the asthmatic population studied by 
these investigators. The number of pa-
tients who were intolerant to aspirin 
showed a statistically significant in-
crease in the presence of nasal polyps, 
sinusitis and steroid dependence «~hen 
compared to all new asthmatic patients 
examined during the 2-year period . 
Many other authors have noted a par-


ticularly high incidence of aspirin sensi-
tivity in asthmatic patients with nasal 


'Ps, chronic sinusitis and eosinophi-
1i : . In general, aspirin-induced asthmat-
ics have not fitted the usual character-
istics of the tSPica1 "allergic" patient. 


"he allergic patient most familiar is one 


0 
ho when exposed to some allergen 
1reagin), such as pollen or a food, de-


velops "hay fever" watery arid Itchy eyes . 
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runny nose (allergic .rhinitis) and bron-
chospasm . Secondary symptoms may 


involve urticaria, allergic asthma and, 
rarely, anaphylactic shock. Allergy of this 
type belongs to a subgroup of the so-
called "immune" class of disease termed 
atopy (Type I, reagin-mediated aller-
gic hypersensitivity) . In this class of 
disease an antibody mediates the reac-
tion . The antibody belongs to the IgE 
class of immunioglobulins which has the 
peculiarity of attaching it-self to a certain 
type of cell, mast cells in the tissues and 
basophils in the blood. With the arrival 
of the allergen (reagin), union between 
the allergen and the antibody attached 
to these cells occurs and leads to the re-
lease of active substances such as his-
tamine which in turn cau'se the symp-
toms w e call "allergic." 
In contrast to the atopic group, most 


aspirin-sensitive asthmatics do not have 
any of the usual indications of an immu-
nological reaction . They have been 
termed Type II, intrinsic, nonallergic' 
type (Refs . 17 and 24) . 


Falliers states that aspirin-sensitive 
asthmatics are usually the Type II, in-
trinsic, nonallergic type and are quite 
different from asthmatics not sensitive 
to the drug (usually Type I atopic asth-
matics) . Based on his study of 1,298 
chronic asthmatics, between the ages of 
6 to 16 years, the 25 children sensitive 
to aspirin were mainly the typical "ab-
rupt-late-onset" intrinsic types with 
nasal polyps . He states that the majority 
of the atopic (reagin-mediated or 'I~ype 
I allergic hypersensitivity) are said to 
carry no greater risk o( aspirin sensitivity 
than the general population . The distin-
guishing characteristics of the low risk 
patient are : An early onset of atopic (re-
agin-mediated) asthma ; a family history 
of allergy ; and specifically asthma, 
atopic eczema . and rhinitis . In contrast 
to the large number of asthmatic adults 
who are sensitive to aspirin (approxi-
mately 10 to 20 percen0, the number of 
asthmatic children who are allergic to 
aspirin is only about 2 percent, accord-
ing to Fa.lliers (Ref . 24) . Falliers has 
recommended to this Panel that the la-
be! warning for aspirin should state, 
"some ^°'hmaCics (intrinsic nonaller-
gic type i may react adversely and there-
fore should not use aspirin without 
medical . advice ." One difficulty of this 
siiggestion is that many asthmatics may 
not know which category they are in and 
could not self-diagnose their condition. 
A second more important reason is that 
some aspirin-sensitive children do in fact 
have atopic characteristics. For example, 
in five children with asthma induced by 
aspirin. Funginger et al . i Ref. 23) found 
that four were in the group considered by 
Faliiers to be low risk . These four had 
no history of na-,al pol~'ns ar,3 were char-
acterized b% atopic constitutions ir.cliid-
ing sensitivities to seasonal pollens. a 
f:u>>ily history of allergies ind positive 
skin tests. ' 
The mechanism involved in the in-


trinsic nonalle-~ic ~ispirin-~ensiti~e asth-
matic probably includes the effect of as-
pirin on prostaglandin synthesis (Refs. 
20 and 21 1 . 


Polish workers recently demonstrated 
bronchoconstriction in patients with ap-
pirin hypersensitivity after administra-
tion of five drugs which inhibited pros-
taglandin synthesis (Refs. 20 and 21) . 
Indomethacin produced decreased peak 
expiratory flow in all i l patients tested 
after a dose of 5 mg . Therapeutic doses 
of mefenamic acid and flufenamic acid, 
and 200 Co 400 tng phenylbutazone pro-
duced a bronchoconstrictor effect in 
most patients . These five drugs all in-
hibited microsomal prostap,landin syn-
thetase. Salicylamide, acetaminophen, 
benzydamine and chloroGuine did not 
inhibit prostaglandin synthetase and 
did not produce bronchoconstriction. 


(e) Urlicarial (dermal) hypersensi-
tivity reactions . Speer states that the 
most common manifestations of aspirin 
sensitivity are urticari4 (hives) and an-
gioedema (giant hives) rather than 
asthm2 (Ref . 15) . Urticaral reactions 
(hives) are generally considered as part 
of the general aspirin sensitivity syn-
drome. However, dermal and respiratory 
reactions frequently occur independent-
1y . Different mechanisms may be in-
volved . These patients frequently have 
other allergies (food, drugs) and do not 
necessarily exhibit tile usual signs of 
late onset and nasal polyps found in as-
pirin-induced asthmatics . In 112 patients 
found sensitive to aspirin i1 .5 percent 
of all patients seen in a 10-year period), 
there were 74 cases of urticaria and.'or 
angioedeina and 38 cases of asthma . Of 
interest is the fact that four of these 
patients also reacted to acetaminophen . 
of these, three developed urUCaria and 
one asthma . 


In contrast io aspirin-induced asthma 
which is usually precipitated only by as-
pirin and net salicylic acid, both aspirin 
and sodium salicylate will exacerbate 
chronic urticaria in 20 to 25 percent of 
cases (Refs . 14 through 16) . 


Philis et al . . using the rat mast cell 
technique, wnich is thought to detect 
IgE immunoglobin reactions, were able 
to distinguish between two groups of pa-
tients hypersensitive to aspirin (Ref . 19) . 
Dermal reactions are not usually life-


threatenino. There are indications that 
life-threatening anaphylactic shock is 
often associated with patients with der-
mal rather than asthmatic reactions to 
aspirin . Thus N%hile typical (intrinsic, 
nonatlergic ! aspirin hypersensitive pa-
tients ~Type 11 , can frequently use sali-
cylic acid or acetaminophen or other 
analgesics \vhich do not inhibit prosta-
glandin synthesis without cross-sensi-
tivity, this does not appear to be true 
with urticarial and possibly anaphylac-
toid type reactions in the atopic type 
(Type I ) aspirin responders . 
The American Academy of Allergy in 


1973 ~ Ref. 25, appro~ed the following 
resolution : 
%t'hile recognizing that acetyISaI :cy!ic acid 


laspirinp is a valuable drug . the American 
Academr of Aliere% rc,~ommends that a tor-
mulaucn contain : : : ;; aspinu and ad ":ertise-


ments p :o :nou1 :c ll~e :ormuiation should 
clearlyiudicate ch ;it the preparation con-


tains aspinn and that aspirin can be harni-
ful to some persons . 


FEDERAL REGISTER, VOL . 42, NO . 131-FRIDAY, JULY 8, 1977 







" 


" 


The Panel :s in agreement with this 
resolution . 


In summary, since aspirin has long 
been recognized to produce allergic type 
reactions in hypersensitive individuals, 
the Panel recommends that all products 
containing aspirin should be labeled 
with the warning : "This product con-
tains aspirin . Do not take this product 
if you are allergic to aspirin or if you 
have asthma except under the advice and , 
supervision of a physician" . 
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(iv) Adverse effects during pregnancy. 


The Panel has reviewed the effe ."L3 of 


aspirin on various aspects of pregnancy 


as studied and extensively reported in the 


literature . The investigations on the 


effects of aspirin ingestion during preg-


nancy have focused on the following 


aspects : Teratogenic effects (maJforma-


tiort of offspring) ; the incidence of still-


births and neonatal deaths (deaths at or 


shortly after birth) ; the effect of aspirin 
ingestion on the length and duration of 
pregnancy and parturition time (length 
of labor and delivery) ; and the impair-
ment of hemostatic mechanisms by aspi-


rin (but not other salicylates) on the 
mother as well as on the newborn infant . 


Iii the discussion below, the Panel has 


elected to separate and review the avail-
able data according to the above effects. 
Teratogenic potential and fetal lethality 
will be discussed in terms of both animal 
studies and human retrospective and 


prospective studies. Secondly, prolonga-
tion of the duration of pregnancy and 
parturition time in animals and in hu-


man retrospective studies will then be 


summarized . Lastlc, the effects on mater-
nal and newborn hemostatic mechanisms 


will be described followed by the Panel's 


conclusions and recommendations . 
(a) Teratogenic potenliul and fetal 


lethality . (1) Animal studies. WarkailY 
and Takacs (Ref . 1) reported for the firsL 


time in 1959 that both methyl and su-


dium salic~~late were t?ratogenic in rats. 
T'lie di .., .~ were administered to preg-


nant rat: Aubcutaneously fro :n days 9 Co 
11 of pregnancy. However, the doses used 


were . on a weight basis, much greater 
than the therapeutic doses used in man. 
Females received either single subcuta-


neous injections of methyl salic,late in 
doses of from 0 .1 to 0 .5 ml (the m, kg 


dose vas not specified) or sodium sa-


licylate in dcs°s of 60 to 180 mg maxi-
mum 900 m; kg based on the asSum,Aion 
of a 0.2 kg rat i . In addition, chf: terato-
genic doses +doses which caused cnalfur-
n:ations) ~k~k'ere found to be quite close to 
doses lethal to the embryo , dt~vcloping 
offspringi and toxic to tile mother ?ef . 
li . 


Lars;on.Bostrom .uid Eriksson ~Ref .'1.) 
in 1963 showed that large doses of sa-
lu:ylales . 10 n:g , maximum 500 nig kg 
based on the assumption of a 0 .02 kg 
mouse) sodium salic5'late, administered 
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intramuscularly to pregnant mice in-
duced malformation in the embryos . A 
feature of particular interest was that 
these malformations occurred either in 
vascular (blood vessel) or skeletal tissues 
both know to contain acid mucopolysac-
charides . The authors hypothesized that 
the teratogenic effects of salicylates in 
mice were related to the inhibition of 
mucopolysa.ccharide synthesis and sug-
gested that the embryos seemed to be 
most sensitive when the injections were 
given on the 12th and 13th clay of ges-
tation . 
Larsson and Eriksson (Ref . 3) in 1966 


investigated the effects of time of admin-
istration of salicylates to pregnant mice 
on the incidence of fetal death and fetal 
resorption . They compared two mouse 
strains identified as A/Jax and CBA 
strains and found that they had differ-
ent teratogenic susceptibility . Sodium 
salicylate, 500 mg/kg of body weight . was 
given intramuscularly in a single dose 
on one specific gestation day (either day 
9, 11, 13, 15 or 17) to pregnant primip-
arous mice of A/Jax and CBA strains 
and to their reciprocal crossings. It was 
found that the fetal resorption rate in-
creased steadily the later in pregnancy 
sodium salicylate was given to the A'Jax 
strains and to hybrids from A!Jax fe-
males crossed with CBA males. In con-
trast, in the CBA strain, and to the prog-
eny from CBA females crossed with 
AiJax males, the resorption rate was low 
even after injection of sodium salicylate 
in late pregnancy. Vascular anomalies 
were studied and it was noted that the 
highest incidence of vascular anomalies 
occurred after injection of sodium salicy: 
late on the 15th day of gestation, where-
as anomalies of the ribs and vertebrae 
showed the highest incidence after in-
jection on the 9th day. Again, the A/Jax 
strain, and the progeny from A/Jax fe-
males crossed with CBA males were 
shown to be the most susceptible. The 
authors suggested that in drug tests for 
teratogenic potential the drug should also 
be given after the period of organogenesis 
and that special attention should be fo-
cused on fetal lethality. 
Eriksson (Ref . 4) in 1970 studied the 


role of dosage and frequency of admin-
istration of sodium salicylate on fetal 
mouse damage as well as a possible pro-
tection against such damag, - :i pen-
tobarbital was given as a precreatment . 
There was little or no effect on the fetus 
when a dose of 150 mg/kg of body weight 
was administered to the mother on day 
17 of pregnancy. At a dose of 500 mg ./kg 
of body weight given to the mother on 
da ; 16, death occurred in 70 percent of 
the fetuses. Subcutaneous and subcap-
sular liver hemorrhages were found in 
39 and 13 percent of the living fetuses . 
respectively . Macroscopically visible sub-
mucosal hemorrhage in the stomach was 
seen in 22 percent of tile surviving fe-
tuses. When a dose of 750 mg-kg was ad-
ministered, four out of ten pregnant fe-
males died within 2! hours. Five of the 
remaining six pregnant females gave 
birth before being sacrifificed and the 
fetal lethality in one litter was 100 per-
cent . When 75 mg/kg pentobarbital was 
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administered on days 15 and 16 of gesta-
tion followed by 500 mg/kg salicylate on 
day 17, fetal death was significantly de- 


eased . Although these observations are 
" ..iteresting, it must be noted that here 


again extremely high doses were used 
since the LD~ for females of the strain 
used (A/Jax) was determined to be 760 
mg/kg of body weight . 
Studies in rhesus monkeys by Wilson 


(Ref. 5) have shown. that doses of as-
pirin five to six times higher than the 
teratogenic doses used in rodents pro-
duced embyrotoxicity and fetal malfor-
mations in this species. It should be em-
phasized that the daily dose of 500 mg/ 
kg was considerably in excess of that 
likely to be bsed therapeutically in 
pregnant women. 
According to Wilson (Ref . 6), this 


"margin of safety" has been made less 
secure by the observation of Kimmel, 
Wilson and Schumacher (Ref . 7) that 
the teratogenic potential of a given dose 
of aspirin in rats can be appreciably in-
creased by the concurrent administra-
tion of ben2oi(f acid, a widely used food 
preservative . Levy, Amsel and Elliott 
(Ref . 8 ) have shown that benzoic acid ele-
vates salicylate blood levels in man by 
inhibiting salicyluric acid formation, but 
whether such interaction could raise the 
salicylate concentration in maternal 
blood sufficiently to cause embryotoxicity 
still remains an open question . The Panel 
has further discussed the role of benzoic 
acid-containing ingredients later- in this 
document . (See part VI . paragraph 8 .2 . 
Eelow-Benzoic acid-containing ingredi-
°nts .) 
Since these and other reports have ap-


" .jeared, questions are sometimes raised 
about the possible embryotoxicity of 
sa.licylates, particularly aspirin, in view 
of Pts widespread use as an analgesic and 
the high doses used in arthritis. For pur-
Goses of comparison, it should be noted 
that the use in the average adult female 
of the recommended maximum daily 
dosage of 3 .900 mg aspirin would be 
equivalent to 70 mg; kg for an average 55 
hg (120 1b) woman. 
Recently, Beall and Klein (Ref . 9) have 


reported a study in rats using a dose of 
250 mg/kg (administered on days 7 
through 10 of pregnancy) with and 
without food restrictions . They found 
that the controls (group ri (food ad 
libitum, no drug administration) had 2.6 
percent of abnormal progeny. Group II 
250 mg : kg aEpirin and food ad lib:turn 1 


had 23 .8 percent of abnormal fetuses. 
Group III animals on a restricted diet 1 6 
g daily) had an incidence o[ abnormal 
fetuses of 5.3 percent. However, Group IV 
receiving 250 mg/kg aspirin plus food 
restriction had an incidence of 95 .8 per-
cent malformed fetuses. 
The types of anomalies observed in-


cluded rib anomalies. craniorachischisis . 
umhilical hernia, scoliosis . aiiophthalnia, 
:cft lip and palatc, etc . 
the data also ::how a significantly in-


creased number of resorytions in group 
IV when compared to ~~roups I, II . and 
ill I p is less tl :an 0 .05, . The liltc~r size of 


n!rol group I was 11 6-1 .54, for- group 
~ it was 9.4~1 .95, for group HI it Icas 
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13.1±0 .56~ and in group IV it was 6.4± 
1 .51 . This seems a marked decrease in 
litter size in group IV when compared to 
other groups, although the authors do 
not mention the significance of this fac-
tor. These data indicate that, in rats, the 
combination of food restriction and 
aspirin affected fetal development more 
than did aspirin alqne. 


In summarizing the animal studies as 
they might be related to humans, several 
important points shou3d be noted. As has 
already been emphasized, on a weight 
basis the doses used . in the animal 
studies were excessively high and ap-
proached or were at lethal levels in 
comparison to the usual human adult 
dosage . Not only were these doses at 
lethal levels for the animals, but con-
sidering that the lethal dose for man 
ranges from 400 to 600 mg/kg, the ani-
mal doses were also at levels that uould 
be lethal to humans (equivalent to 84 to 
96 aspirin 325 mg (a gr) tablets) . When 
pregnant mice were given lower doses, 
such as a dose of 150 mg/kg, there was 
little or no adverse reaction . As noted 
above, the total maximum daily dose of 
aspirin recommended by the Panel for 
an average woman is approximately 70 
mg/kg, about one-half the dose in mice 
of 150 mg/kg. However, extrapolation 
from animal data to humans is not al-
ways a matter of simple arithmetic and 
conversion of doses en a mg


. 
/kg basis . It 


is a well-known fact in toxicological as-
sessment that species vary in the sus-
ceptibility to toxic agents and often it is 
required by government agencies that 
doses 10 or 50-fold of those intended for 
human use be used in animals for the 
assessment of toxic potential . 
This interspecies variation could be 


due to susceptibility of the target organ 
(or growing embryo) or to differences in 
absorption, metabolism, distribution or 
excretion. Interspecies differences in 
metabolism are extremely common . 


(2) Human studies. Studies related to 
the use of salicylates by pregnant %vonien 
nere reciexced by the Panel to rnake an 
assessment of the risks involved . Obvi-
ously , ethical and moral reasons 1) re-
clude specially designed randomized 
studies that would examine the effects of 
sali ;ylates or ~-regn3i :cy. The Panel has 
therefore h ., ' ' ) rely . . . .Av on retro-
spect.ive studies, i .e ., previous clinical ex-
perience or statistical records which are 
subject to many valid criticisms and 
from which conclusive evidence c:inr :i:t 
be definitively drawn. Several retrospec-
tive studies ii : humans attempting to 
determine if a correlation exists betnecn 
aspirin ingestion and fetal maltonna-
tions have been reported in the litera-
ture . 
A retrospective survey of malformed 


infants resuit:ng lro:n 833 pregn::nc :es 
during the period betv.cen 1964 to :9G5 
~tas performed in 'Nales by I2ichard> 
'Ref . 10) . The mothers of U-.~ ir.al-
:ormed infants ~cere tnatcl ;ed , . :I :, 
equal number of cor:trols . %cofije:I v, i ;o 
had gicen birth to normal -I lie 
finding's Ikere ba.ed on jilt( rciews in the 
homes of each inutlier of ;I n:alfur :t :pci 
infant and her nia ., hed ro!itro: . III ad- 


dition to the retrospective nature of the 
study, the dosages of salicylates, the du-
ration of treatment, and the medical 
histories of the mothers were not given . 
Richards reported that a very highly 
significant greater (p is less than 0.001) 
percentage of women (22.3 percent) de-
livering malformed babies, had taken 
salicylates during the first trimester of 
pregnancy than had women who had not 
taken salicylates and delivered normal 
babies (14 .4 percent) . It is interesting 
that in these populations of women fol-
lowing pregnancy, the incidence of sali-
cylate ingestion was relatively low, i .e ., 
only 36 .7 percent of the 833 subiects had 
taken salicylates . 
The author concluded that the results 


of the investigation "suggest that either 
salicylates have a teratogenic effect or 
that the conditions for which they are 
given have such an action ." It should be 
noted that in addition to salicylates, 
other drugs had been taken by some of 
the women during pregnancy such as 
antibiotics . sulfonamides, steroids, seda-
tives, iron, oral contraceptives, antiem-
e:ics, etc. However, the women taking 
salicylates did not all take these various 
drugs. - 
The retrospective study included a sta-


tistical evaluation of each drug admin-
istered to the mothers to determine 
whether there was a statistically signif-
icant relationship between the drug and 
the malformation found in the infants. 
The author acknowledged that there are 
several limitations to a retrospective 
study that cannot be overlooked, and 
ihat "a large number of tests of signif-
icance were performed and many of 
these apparently significant differences 
could have arisen merely by chance ." 
The author performed a total of 1,025 
tests of significance and indicated that 
of the 101 tests that showed statistical 
significance, lie considered that 51 of 
these statistically significant results 
could have occurred merely by chance . 


In ret iewine the study. the Panel finds 
se%eral limitations which prevent a valid 
interpretation of the findings . Even the 
author acknowledges limitations to a 
retrospecice study including the fact 
that the results may be affected by bias 
on the part of the interviewer or the 
mother ; events . drugs and dosages may 
!:.Zve been forgotten, emphasis was 
placed on the whole of the first trimes-
ter. whereas the critical periods of devel-
opinent are short and occur at different 
umes for different organs ; and lastly 
that since a large number of tests of sig-
. :~ :icance had been performed, man)- of 
u;ese apparently significant differences 
could have arisen mainly by chance . The 
Panel recognizes these deficiencies and 
especially the :act that the statistical 
ana!yses nere not planned in advance of 
the study. It is also important to note 
that the study was not; designed specif-
icall~ to evaluate the effects of salicy-
lat~~s or other drugs but to evalt:,~te 
congenital malformations and envirun-
rnental influences ;n pregnancy . \I1Ily 
factors besides dru,s were evaluated 
such as illnesses during first trimester, 
smoking and diet habits, employment, 
acco:nn:od;iticns, %~~ater supply . etc . 
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Nevertheless, the Panel concludes thal 
regardless of the circumstances, the 
Panel views the summary conclusions of . 
the authors as very important. Namely, 
the tact that Richards found many sta- 
tistically significant differences between 
cases and controls, those of greatest in- 
terest (and possible importance) being : 
M Use of salicylates, (ii) certain other 
drugs (antiemetics) and (iii) the effects 
of diet in . the first trimester considered 
to be unbalanced or doubtful. Of impor- 
tance to this Panel, the author found 
that the taking of salicylates in the first 
trimester resulted in the following sig- 
nificant differences : Defects en the cen- 
tral nervous system (p is less than 0.05), 
of the klimentary tract (p is less than 
0.01), miscellaneous defects (p is less 
than 0 .05) .and talipes (club foot) (p is 
less than 0.01) (for ail organ systems p 
is less than 0.001) . 
In another retrospective study by Nel- 


son and Forfar (Ref . 11) reported in 
1971, the effects of drugs administered 
during pregnancy and their possible as- 
sociation with congenital abnormalities 
of the fetus were compared . Virtually all 
1,369 of these women (1,333 out of 1,369) 
had taken one or more drugs during 
pregnancy. Only 2.1 percent of mothers 
in the abnormal group and 2.9 percent of 
mothers in the control group had not 
taken any drug . Most mothers who had 
taken analgesics delivered normal in- 
fants . In the study 97 percent of the 
mothers took prescribed drugs and '65 
percent OTC drugs. Aspirin was one of 
the drugs included . More specifically, the 
aspirin ingestion during pregnancy of 
458 mothers of malformed infants was 
compared with the ingestion of aspirin 
by 911 mothers of normal infants . Of 
mothers delivering normal infants, 54 .3 
percent took aspirin during the entire 
period of pregnancy as compared with 
62 .2 percent of mothers delivering mal- 
formed infants, This was reported to 
be a statistically "highly" significant 
difference (p is less than 0.01) . 


Approximately 50 to 60 percent of the 
mothers of the malformed infants and 
also the mothers of the normal infants 
had taken two to five different drugs 
during pregnancy. Approximately 15 to 
20 percent of both groups of mothers 
had taken 6 to more than 10 drugs dur- 
ing pregnancy. The drugs consisted of 
analgesics, antacids, antiemetics, anti- 
biotics, appetite suppressants, barbitu- 
rates. bronchodilators, cough medicines, 
diuretics, hormones, hypnotics and tran- 
quilizers, iron, sulfonamides and vita- 
mins . Tests for significance had to be 
done for each class of drugs for the same 
groups of mothers . In the case of some 
drugs, the actual numbers were too small 
to show significant results which could 
not alone exonerate a drug from possible 
teratogenic effects. In other instances, 
although 2 greater number of mothers 
of malformed infants took a particular 
drug than the control mothers, it might 
not necessarily mean that the drug had 
a teratogenic effect . 
Twenty-three different analgesic prep- 


arations had been used by the women . 
Statistical comparisons were made be- 
tween the analgesics used during the 


whole of pregnancy, the first trimester 
and the first 14 and 56 days and 211 
abnormalities observed (which were fur-
ther divided into major and minor ab-
noitnaiities), The data, showed that an-
algesics were used by a significantly high 
proportion of mothers of infants with 
"all and minor" abnormalities during 


controls (p is less than 0.001) . approxi-
mately the same percentage of ir.other: 
of malformed infants and of !he con-
trols (18 .4 and 16 .9, respectively) did not 
remember exactly when during preg-
nancy they took salicylates . Since a cor-
relation with the intake of other drugs 
during pregnancy was also studied the 


the whole of pregr.anc,y and "all" abnor- a 
malities during the first 56 days of preg- b 
nancy. The authors specifically note that t 
"aspirin was taken by a significantly 
higher proportion of mothers of all ab- t 
normal infants and of infants with ma-
jor abnormalities in the whole of preg- I 
nancy and of infants with a!I abnormal- ec 
ities in the first trimeste:." It was speci- o 
fically concluded that the increased oc- t 
currence of congenital abnormalities as- d 
sociated with analgesics appeared to be 
related to the aspirin content . 
The data further showed no signifi- iii 


cant differences for aspirin for the first b 
14 and 56 days . However, there was a n 
significant difference for the first 28 day co 
period where 8 out of 458 mothers (1 .75 n 
percent) in the "all" abnormalities w 
group had taken aspirin compared to 3 TI 
out of 911 mothers (0 .33 percent) in the di 
control group (p is less than 0 .05) . The er 
abnormalities included achondroplasia, la 
hydrocephalus, congenital heart disease, an 
mongolism, congenital dislocation of the an 
hip, hS'drocele, talipes. and papitloma of 
the forehead . It should be noted that 
Ric.hards (Ref. 10) also observed talipes. 
Since the average dose of aspirin per 
mother in the study group was reported 
to be a little over half that iii the control 
group, this indicates a woman does not 
necessarily. have to be an abuser or take 
large quantities of the drug to have the 
fetus at risk . 
The authors' summary comments em-


phasize the need for caution in p:esum-
ing teratogenic effects on the basis of the 
associations found in the study. They do 
recommend that any drug which carries 
a suspicion of teratogenicit~- should be 
avoided during pregnancy unless specif-
ically prescribed . More interestingl,y~, they 
recommend that OTC drugs such as as-
pirin should be avoided. 
A retrospective study in Finland re-


ported by Saxen (Ref . 12) in 1975 inves-
tigated the association between ' oral 
clefts in infa . . . ind drugs taken b~: their 
mothers during pregnancy. Fi~~e hun-
dred ninety-nine cases of oral clefts 
(cleft lips and cleft palates) reported to 
the Finnish Register of Congenital Mal-
formation in the years 1967 to 1971 were 
used in the study: The mothers of these 
malformed infants were compared with 
matched controls, i.e ., mothers of normal 
infants, for salicylate ingestion during 
pregnancy. In considering the results, it 
should be kept in mind that this study 
was partially prospective and partially 
retrospective. The information concern-
ing intake of drugs was obtained from 
welfare center records (prospective) 
wherczs questionnaires were completed 
by the mothers during t :ieir first visit 


uthor cautions that when a large num-
er of significant tests are perforined . 
he possibility of chance correlations 
must he taken into account ; but the fact 
hat ~.'~~e significant differences were 


mostl,y confined to the first trimester, 
essens the probability that these differ-
ices arose by chance . Saaen also points 
ut that other drugs administered siriu!-
a aneousl yneously may alter the response to a 
rug . 
A survey in England by Crombie ec al . 


Ref. 13) reported in 1970, compared the 
mber of aspirin prescriptions issued 


y physicians to women in eai ly~ t~reg-
ailcy who had eventually delivered a 
ngenitally malformed baby, with the 
umber of aspirin prescriptions issued to 
o~~ien who had delivered a normal baby . 
iere was no statistically significant 
fference between the two sets of motli-
s. The authors concluded that any re-
tionship between "drug consumption 
d a congenital abnormality is indirect 
d possibly more directly related to the 


morbid conditions for which the drugs 
were given ." This survey included the 
records of approximately 10,000 women 


In another study by Turner and Col-
lins (Ref . 14) reported in 1975, the 'in-
fants of 144 mothers who took salicy-
lates regularly during pregnancy were 
studied with respect to birth %%-eight . 
Uerinatal mortality and the incidence of 
congenital malformations. Since salicy-
lates cross the placental barrier freely 
and go into the fetal circulation, the 
study was initiated in an attempt to 
assess the effects of increased levels of 
blood saticylate on infants whose moth-
ers regularly took salicylates during 
pregnancy. After delivery . the babies 
were divided into groups, i.e ., Group I 
(64 infants) where the mothers had 
taken salicvlates daily and Group IL (83 
infants) where the mothers had taker. 
salicylates at least once a week . Mothers 
in Group I were matched with controls 
for age, parity, gravity, ethnic group and 
social class . Blood salicyfate level deter-
minations showed that when the ma-
ternal blood level was high so was the 
cord-blood level. The mean birth weight 
of the infants of mothers who took 
salicylates daily was signiftcantiy lower 
than the mean control birth weight (p 
is less than OA05) . The birth weight w:is 
also found to decrease in relation to the 
length of tune (in years) that mothers 
had been taking salicylates which sug-
gested that it may not be solely an effect 
of salicvlates on fetal growth but ratt ;c :~ 
a cumulative secondary effect from some 
maternal factor . When the present an,! 
past pregnancies of the women were 
combined, it was found that the still- 


after delivery (retrospective, . Although birth rate and the perinatal alorLnlitk -
it was reported that in the first trimester 
of pregnancy 14 .9 percent of the moth- rate were significantly increased in in-


ers of the malformed infants took salic- fants born to the Group I mothers - p is 


ylates as compared to 5 .6 percent of the less than 0 .01 and 0.00-7 . re : ;~~_ ~ti :"_!ti 
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With regard to teratogenicity,there was 
no significant increase in malformed in- 
ants as compared G.) controls. 
The authors concurred with the sug-


gestions of Richards (Ref . 10) and Nel-
son and Forfar (Ref . 11), stating that 
it may well be as suggested by those in-
vestigators "that teratogenicity is re-
lated to the illness for which salicylates 
were taken rather than a direct effect 
of the salicylates themselves ." Turner 
and Collins (Ref . 14) did find that bab-
ies of mothers taking salicylates had a 
significantly reduced birth weight com-
pared with controls . In addition, some 
babies were born with an elevated cord-
blood level of plicylates but this was 
not associated with hypoglycemia, 
bleeding or any other obvious clinical 
disturbance . It is interesting to note that 
there were more anomalies in the group 
of women who took salicylates inter-
mittently rather than constantly which 
suggested to the authors that if there is 
any teratogenic effect it may be more 
related to fluctuating levels of salicylate 
than a constantly elevated level. Turner 
and Collins concluded . "Our findings do 
not support the suggestion that salicy-
lates are teratogenic, but they do sug-
gest that chronic salicylate ingestion is 
associated with an increase in perinatai 
mortality and with decreased intrauter-
ine growth ." 
In a recent study reported by Slone 


et al . (Ref . 15), the results of a prospec-
tive study suggest that aspirin is not 
teratogenic . In the study, which was con -
lucted in 12 hospitals throughout the 
S., 50,282 mother-child pairs were se-


".ected for evaluation . Prior to delivery, 
data were collected on drugs taken, ma-
ternal illnesses, complications, etc. How-
ever, full details of dosages were not 
recorded but the heaviest use of aspirin, 
which was recorded, was for 8 or more 
days in any lunar month. Aspirin had 
been the most commonly used drug 
which was taken by 32,164 women during 
pregnancy. With regard to evaluating 
congenital malformations, the first 4 lu-
nar months of pregnancy were studied 
in which aspirin had been taken by 
14,864 women. In fact, during this period, 
5,128 women (hoavy users) had taken 
aspirin for at least 8 uays during at least 
1 of the first 4 lunar months . To fully 
evaluate the data, the authors developed 
risk factors for each of the outcomes 
identified . These included comparisons 
of the children (with and without each 
of the outcomes) in terms of such fac-
tors as antenatal visits, personal charac-
teristics of mother and offspring, age, 
illnesses, genetic factors (prior mal-
formed siblings), etc. 
The findings of the study ' in terms of 


malformations according to aspirin ex-
posure during the first 4 months of preg-
nancy ar- 3s follows : 


COVGF' '-,' MALFORMATIONS FOLLOWINC 


ASPIR .~- _ . .?OSURE !N EARLY PREGNANCY 


GROUPS EVALUATED 


Group I Contair.lng 5 .128 "heavily" ns-
irin-expc,ed mother-child pairs . iSee de-
riptfon of heavy users above .) 
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Group ll : Containing 9,736 aspirin-exposed 
mother-child pairs . 
Group III : Containing 35,418 non-aspirin-


exposed mother-child pairs . 


Findings of .efr(dy 


Parametcrmeasured Group Group Grnup 
t tt ~~i 


V umlrr malfornied 
children . . . . . . . . . . . . . . . . 343 661 =._41 


Percent of group . _ . _ . . . _ 6 .7, fi P 
Ii


. :i 
Itelative risk . . . . . . . . . . . . . 1 .06 t .6c I .(1 


When the children were further di-
vided according to outcome, i.e ., uniform 
malformations (CNfe, cardiovascular, 
etc.) and nonuniform malformations 
(inguinal hernia and clubfoot), the data 
show that both aspirin exposure groups 
were similar to the unexposed group. The 
standardized relative risk approximated 
unity. The upp_r approximate limits 
value less than 0.05) for uniform and 
major malformations in children who 
were heavily exposed to aspirin (Group 
I) were 1.08 and 1 .11, respectively . The 
authors stated that "With regard to any 
exposure tz) aspirin (whether heavy or 
not) , the standardized relative risks of 
uniform and major malformations were 
1 .00 and 1.01, respectively, with approxi-
mate upper 95 percent confidence limits 
of 1 .06 and 1.09." 
As with other studies, criticisms Nvere 


raised which could have obscured possi-
ble teratogenic effects . The authors com-
mented in their discussion : 


First, chance may explain failure to detect 
relationships with some o[ the less common 
outcomes . Second, even though multiple log-
istic risk function analysis was used to simul-
taneously control a wide range of potential 
confounding factors, the possibility of nelga-
tive confounding by undetected factors cou :A 
not be ruled out . Third, a systemic bias In 
the data collection could have obscured an 
association . Certainly, observer bias was un-
likely in this study because the Information 
on drug exposure was collected before de-
livery . Fourth, some degree of underestima-
tion of aspirin use was undoubtedly present, 
since the median time of entry into the study 
was 21 .6 weeks : some women may not have 
recalled taking aspirin during early preg-
nancy . However, there was less likelihood of 
underestimation among heavy users . In ad-
dition, misclassification of aspir'- users as 
non-users would have had to ; .r very cor :i-
mon to completely obscure an actual asso-
ciation, because the non-exposed group was 
e .°.tremely large . 


The data presented here are not in 
accord with two previous studies (Refs . 
14 and 16) . 
The striking differences between the 


study of Slone et al, and those of Collins 
and Turner (Ref . 16) and Turner and 
Collins (Ref . 14> are not as dramatic as 
it may appear at first sight. The studies 
in the American and Australian papers 
were widely different and probably the 
main difference lies in the definition of 
"heavy user" given in the U.S . study . The 
term "heavy user" as described b5 Sione 
et al . appears to be a misnomer as these 
authors were really studying three non-
abusing populations acid the Outcome 
could have easily been predicted . A per- 


son who has taken eight aspirin or thei a-
peutic dosages in any lunar month or in 
any of the first 4 lunar months can 
hardly be called a heavy user . 


However, it is noteworthy that Slone 
et al . (Ref . 15) concluded that the study 
gave no evidence that aspirin ingestion 
during pregancy is associated with con-
genital malformations. They pointed out 
that from the statistical analysis the rel-
ative risk estimates for uniform mal-
formations and for major malformations 
make it unlikely that substantial terato-
genic effects would have escaped detec-
tion . Nevertheless, they were of the opin-
ion that the possibility still remains that 
grossly excessive exposure to aspirin 
may be teratogenic. However, they re-
ferred to the study of Turner and Collins 
~Ref . 14) which in their view showed no 
effect. More importantly, Slone et al . con-
cluded : "Based on a larger body of data, 
more conventional doses of aspirin as 
used by pregnant American women do 
not appear to cause malformations in 
their offspring." 


(b) Prolongation o/ the duration o/ 
pregnancy and parturition (labor and 
delivery) time . 'I-uchmann-Duplessis et 
a1 . (Ref . 17) have recently reported that 
the administration of 200 mg/kg/day to 
rats during the last 6 days of preg-
nancy resulted in a prolongation of the 
duration of pregnancy, a prolongation of 
parturition time and the appearance of 
dystocia (abnormal labor) in some ani-
nials resulting in possible secondary 
death of fetuses in utero. Seventy per-
cent of control dams delivered during day 
21 of pregnancy while only 18 percent 
of the treated dams did (p is less than 
0 .05) . Fetal deaths occurred undoubted-
ly during but not before parturition and 
were the result of prolonged parturition 
and not the result of the toxic effect 
of aspirin on the fetus in utero. 
Lewis and Schulman (Ref. 17) re-


ported a 20 Year retrospective study of 
103 patients, most of whom had non-
specific collagen disease or degenera-
tive musculoskeletal disease, taking doses 
of aspirin greater than 3,250 mg/day 
during the last 6 months of pregnancy 
in which comparisons were made with 
two control populations. The control 
populations were chosen as follows : Th,, 
first control group consisted of 52 preg-
nant patients with rheum2 " f)id artr,ritis, 
"nonspecific collagen disease", or de-
generative musculoskeletal disease who 
were not taking aspirin or c~' ?r com-
pounds known to affect prostaglandin 
synthesis ; and the second control group 
contained 50 pregnant women without 
known disease who were not taking 
therapeutic doses of aspirin or related 
drugs . The patients taking aspirin had 
an average gestation period of over 1 
week longer than etther control group 
These differences i . - :grificant (p is 
less than . .J25) . The two -nntrol groups 
did not differ from each other. The 
change in the mean length of gestation 
which occurred in the group taking as-
pirin was associated with increases (42 
percent vs 3 percent in controls) in ges-
tation periods lasting more than 42 weeks 
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(15 days postmature) . Patients taking 
aspirin had a longer length of labor 


" than either of the 2 control groups (12 
hours vs 7 hours ; p is less than 0.005) . 
Further analysis showed that there were 
no statistical differences in mean age, 
parity or growth . 
The Panel has summarized some of the 


findings of the authors in the following 
table : 


INFLUENCE OF ASPIRIN ON DURATION OF 
HUMAN GESTATION AND LABOR 


COMPARISONS OF STUDY GROUPS 


Group I : Patients with rheumatic diseases 
taking therapeutic dosages of aspirin with 
dally consumption greater than 3,250 mg for 
at least the last 6 months of gestation (103 
patients) . 
Group !I : Control patients with rheumatic 


diseases not taking aspirin (52 patients) . 
Group III : Control healthy women not tak- 


ing aspirin (50 women) . 


Results of study groups 


" 


Parameter measured Group I Group I[ Group Ill 


Length of Kihstation (days) ----- -------------------
LenFth o( labor (hours) . . . . . . . .--- . .----- . . . . . - . . . - .--
Airth weight (6) ---------------- --------------------
Esrimated blood loss (mq---------- ------------------ 


--------- --- 2saitia.a z7s.z=io .a z ;a .c=c .si 
. . . . l2 .1x10.ti 7.3 4.11 G.96 t~t.9f 


. . . . . . . . . . . . :5 .077 .O-.i9i .0 2.972.Ot538.0 9.3 ;9 .0-4&1.0 


. . . . . . . . . . . . 340.0t155 .0 244.Ut114 .0 23.5 .0 t97.0 


The purpose of the study was to 
evaluate the influence of aspirin, an in-
hibitor of prostaglandin synthesis, on 
the duration of human gestation and 
labor. ProstaBlandins are known to be 
capable of initiating uterine contrac-
tions. Lewis and Schulman indicate that 
their results support the view that pros-
taglandin metabolism may be an im-
portant determinant of -the timing of the 
onset of spontaneous labor and of its 
duration . patients taking aspirin had 
labors averaging 70 percent longer than 
those in the control populations . 


Collins and Turner (Ref . 16) in an 
Australian study compared two groups of 
pregnant women who self-medicated 
with analgesics regularly, with a group 
of matched controls . One group of self-
medicated women took analgesics in a 
powder daily (constant takers) . A com-
bination of aspirin, salicylamide, and 
caffeine was taken by 58 percent; 36 per-
cent took a combination of aspirin, phen-
acetin, and caffeine ; and 6 percent used 
either powder. The second group of self-
medicated women admitted taking anal-
gesics at least once a week throughout 
pregnancy (intermittent takers) . Many 
of the constant takers had self-medi-
cated with analgesics for many years and 
were "habituated" to analgesics . After 
the delivery of each patient in Group I 
(constant takers), the next Australian-
born clinic patient to deliver a baby, who 
was matched for age, parity and gravity 


and after assurance that the patient had 
not taken analgesics, was used as a con-
trol . There were 63 patients in Group I, 
the same number in the control group 
and 81 patients in Group II . The major 
effects of regular salicylate consumption 
in pregnancy were found to be an in-
creased frequency of anemia during 
pregnancy, a prolonged gestation, an 
increased incidence of complicated deli-
veries, a high incidence of antepartum 
and postpartum hemorrhage and trans-
fusion at delivery and an increased per-
inatal mortality. The mechanism of the 
prolongation of gestation and labor by 
salicylates have been found to be related 
to the inhibition of the release of prosta-
glandins.SLzce one of the actions of pro-
stagtandins is to stimulate uterine con-
tractions, salicylates might be expected 
to delay the onset of labor and increase 
the length of labor. The Panel has sum-
marized some of the findings of the au-
thors in the following table : 


INCIDENCE OP MAIN CLINICAL FEATCRE3 FROM 
REGULAR SALICYLATE INGESTIOV DCRING 
PREGNANCY 


C!~NIPARISOTNS OF STUDY GROUPS 


Group I : Coiistant takers -a : elzics 
taken 2 W 12 times daily duru : ; ent :re preg-
nancy 
Group !! Intermittent takers-ar.a!,es :cs 


taken at least once weeMp during entire 
pregnancy . 
Grou '" ' : Controls-no analeesics .: Ken 


during entire pregruancy . 


RC.+ulls of sludy nrpup.e 


" 


Group I C, u;, u 
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Because the numbers in the survey 
were small, the findings in present and 
past pregnancies of the women in the 
study were combined when assessing the 
antepartum hemorrhage, postpartum 
hemorrhage and transfusion at delivery, 
and all of these were found to be sig-
nificantly increased in the constant tak-
ers group (p is less than 0.001) . The still-
births and perinatal death rates . of the 
combined pregnancies of this groud were 
also much greater than in the controls 
(p is less than 0.01- and less than 0.005, 
respectively) . 
In another recent study reported by 


Shapiro et a1 . (Ref . 19), the results 
showed no evidence that aspirin taken 
during pregnancy is a cause of still-
birth, neonatal death, or reduced birth 
weight . In this study, the collaborative 
perinatal project previously described by 
Slone et al . (Ref . 15) was used . The 
50,282 mother-child pairs previously de-
scribed were reduced to 41,337 mother-
child pairs by the following modifica-
tion : 
When a mother was enrolled in the stud% 


more than once, a random pregnancy was se-
lected . This was done because perina6al 
deaths in prior siblings may increase the 
risk o[ subsequent perinatal death . Pregnan-
cies lasting less than 7 lunar months were 
excluded, since as explained balow" , the drfi-
nition of heavy aspirin er.pz)sure used here 
was partly dependent upon the duration o : 
pregnancy . 


As in the previous study, women uere 
divided into those who were not exposed 
to aspirin i 14,9561 , those with inter-
mediate exposure but poorly defined 
(24,866) and those who were heavily ex-
posed (1 .515) . Heavy exposure was defined 
for pregnancies lasting at least 8 lunar 
months, as aspirin taken :or at least 8 
days per lunar month in at least S lunar 
months . For pregnancies of i lunar 
months duration, the drug had to be 
taken for at least 8 days in each of a! 
least 5 lunar months . 
The findings of the study in tern :s of 


stillbirths and neonatal deaths accordir ., 
to aspirin exposure during pregnancy are 
as follows : 


Anemia 111 pfCR111111fv . . . . .- . . . . .- . . . . . . .- . . . . . . . ;1Pfr~- :il '' JI ' __ STILLBIRTHS. NEONATAL DEATHS, AND MEAN 


Al1lfpafCilltlhemorrhage . . . . . . .- . . . . . . . . . . . . - ~ .~--- .d') - 14 " ~ BIRTH WEIGF{75 f'ULLOR'I\, ASPIftI,,- F.%PJ- 


f'ostPanumhemorrh3ge . .- . . . . . . . . . . , h _ i_ SURE DCe[NC Px PREGNANCY 
Trausfn,iouacdeiiccry__ . do . 11 ~ . 


Mean PirsuonofPrrKUaucY . . . . . . . . . _ . . . . . . .- . . . .w~"oks. .iv : GROUPS ECALC.1Teo 
Duration 3oK*ceksorlo :s. . . . . . . . . . --- . . . . . . . . . . . .~~^n~~~u~ 


. 


Duration 4°_ureksormore . . .__ . . ._ . .__ . 16 Groapl :Containing 1,5l5heavily aspirin- 
. . . Mean duration of labor . . . . . . . . . . . . . 


' 
. . . . . . . . . . _ .luu.~; ; . ~ ; .; '. ~ " , 


expOsed rnocher-child pa :rs . ----- .----- . . . . . . Cnu!phc',1ted deliverl . . . . . . . 
Cwsananszction . . .- . . . . . . . . . . . . ._ ----- - 1 : Gruuo Il : Containing 24 .866 1tltermzd : .ti :e 
~uill~irth~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ , . ~ ~ expot2d unoti,erchi'.d pa :r ; 


~ Gror.D Ill. l Our311 :i1i ; L4 .9 ;.U' cOC- ::ip: ." : . . 
' !' isles-, ih :u10 .-1,'; . 
= P is less Ill ~ :l O .~~MI . espa ;ec : mo'Ler-child pair : 
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Firrdrrgs of study be of such importance that Palmisano 
and Cassady have proposed that blood . 


Pa^ameter measured Group I Group II Group III salicylic acid measurements should be 
included in the clinical assessment and 
management of neonatal hyperbilirubin- 


Number stillbirths ---------------------------- . . .------- 
Perccntof¢rouP--- . . .--~--~~----------- .- . . .------- 


- .------ _ 21 ~~ :o3 
---------- 1.+ 1 .2 , .4 emia (Ref . 23) . 


Numberotneonatal deaths ---------- .------------ .----- ------- ._ . . 17 :s_ 168 Turner and Collins (Ref . 14) had 
percent o(group ----------- ._ ._- .- .--- .------- .- .-- .-- 
11 pan birth i~~eigli t (g) i Slandardized lfS .F. .~1 .11 : 


1% 10 11 -- . . 
- shown shown that the babies of 144 mothers 


white . . . . ----------------------------------- - -- -- --- --- ---- . a .M(fz0.4) a .zos(ta .s) 3. :sn(ts .n who took salicylates regularly during 
Black ------------ ----------------------- .---------- --- .------- a,o;a(ti ; .o) a,a :(ta .s ; 3.M6(tfi .z) pregnancy had increased cord-blood 


salicylate concentrations . Although ma- 
The findings demonstrate that in this or in the presence of other hemosta.tic ternal blood was not always collected 


study there is no evidence that aspirin defects. The authors conclude that "u.n- immediately after delivery it was always 
taken during pregnancy is a cause of t.il the clinical significance of these find- taken while the mother was still in the 
stillbirths, neonatal deaths or reduced ings is more fully evaluated, it would labor ward and, as expected, when the 
birth weight. The fact that white chil- seem prudent to restrict aspirin during maternal blood salicylates concentra- 
dren were associated with slightly re- tile last month of pregnancy ." tions were high, so were the cord-blood 
duced birth weight and for that matter Preliminary studies of premature in- concentrations . Unfortunately, because 
neonatal deaths could have been in the fants whose mothers have ingested as- o[ the timing it was not possible ta com- 
authors' views due to chance. Opposite pirin during the week preceding delivery pare maternal and cord-blood levels di- 
trends were evident in black children . suggest that this drug might he a risk, rec tly but in most cases the cord-blood 


Criticisms of the study by Slone et al . factor to these infants and produce clini- concentrations were higher than the ma- 
(Ref. 15) discussed above are equally val- cal bleeding (Ref . 21) . Studies axe now in ternal concentrations . 
id here . However, it is the conclusion of progress to confirm this preliminary It has been previously shown that the Shapiro, et al . that "based on our data, finding . concentration of salicylate in the blood «e find no evidence that aspirin as used Haslam . Ekert and Gillman (Ref . 22) of !he infant is usually higher than that by pregnant women in the United States have reported one case of a "life-threat- of the mother (Refs 26 and 27), This is related to perinatal mortality or low ening gastrointestinal hemorrhage" re- . 


has been interpreted as an indication birth weight ." quiring two transfusions in one infant that the fetus near birth has the phar- ;c1 Effects on maternal and newborn whose mother had taken calcium aspirin ma,cokinetics of a "deep" compartment hemostatic mechanisms . (1) InterJer- Q tablets of 300 mg on each of the last with respect to salicylate (Ref 2E) ence with maternal hemostatic mecha- 3 days of pregnancy, making a total of . . 
nisnns.-Tn the study of Lewis and 2.700 mg) . The baby required a trans- Furthermore, another factor to con- 
Schulman previously mentioned (Ref . fEr to a children's hospital because of sider is that the apparent volume of 
18), the average blood loss at delivery in vomiting blood at 9, 9 and 10 hours of distribution for salicylates is higher in 
patients in Group I, patients taking large age as well as rectal hemorrhage (30 ml the neonate (300 to 350 ml/kg) than that 
doses of aspirin for at least 6 months of of blood) . Platelet function studies for similar doses, on a body weight basis, 
gestation, was 340-!-155 ml compared to showed that platelet aggregation was in older children and adults, namely 200 


" 


'!44±114 ml and 235--97 ml in the two 
ontrol groups This difference was 


impaired . Three weeks after the trans- 
fusions, the platelet function had re- 


fill, kg (Refs. 29 and 30) . 
In a recent report Garrettson, Prock- . 


(ound to be significant (p is less than turned to normal . na! and Levy (Ref . 29) have described 
0.025) when the results were assessed us- On the other hand, Turner and Collins the placental transfer and kinetics of 
ing Student's t-test. (Ref . 14) examined the infants born to elimination of salicylates in an infant 


Collins and Turner (Ref . 16) also mothers v:ho took salicylates regularly whose arthritic mother took 6 .5 g/day 
found that the incidence of aniepartum during pregnancy and found that al- aspirin during her entire pregnancy. The 
hemorrhage defined by the authors as though these infants had raised cord- baby was born with a salicylic acid con- 
"bleeding greater than a show, after ^8 blood levels of salicylate . they did not centration of 25 mg/100 ml plasma . 
weeks gestation," and postpartum show signs of clinical bleeding . While salicylate elimination was slower 
hemorrhage defined by the authors as "a (3) Salicylate exposure in the perir,- than in normal adults, it was more rapid 
blood loss of 600 ml of blood or more in ate . Studies demonstrating the presence than in the newborn whose mother had 
the first 24 hours after delivery," was sig- of salicyluric acid in neonatal urine spe- taken only one small dose of aspirin 
nificantLY increased (p is less than 0 .0011 cimens have shown intrauterine fetal shortly before delivery . The slower rate 
when group I (constant takers) was com- exposure to aspirin or other salicylates . of elimination in this infant when com- 
pared to controls . In the same study, the Umbilical cord sera from 272 consecu- Pared to adults was described as due to 
authors also found that the incidence of tivelv delivered intan ; . ,ere examined immaturity of the glscuronidation path- 
patients requiring transfusions at de- for salic~ :ate b; Palmisano and Cassad,; Nk a)' and immaturity of the renal excre- 
livery was markedly increased when (Ref . 23) . Salicylate levels were unex- tory mechanism . 
groups I and II (constant and intermit- Aectedl% found to be above 1 mg/100 nil d) Conclusions and recarnmendations . 
tent takers) were compared to the con- jr) 26 of the sera t 9.5 percent) .'Ihedegree Any relationship regarding the passibil- 
t .rol group ( li percent (6 percent verstt; of fetal exposure to salicylate was indi- ity of any teratogenic effect of salicylates 
0 percent, respectively) I . cated by a mean concentration of 3.3 mg' in pregnant women has come from retro- 


(2) Ebect o/ aspirin on nerrborn hemo- 100 ml with a range of 1 .? to 10 .9 mg- I00 5pective studies which are indirect and 
stasis . Bleyer and Breckenridge (Ref . ml in this group. The mean reserve al- are possessed with obvious shortcomings . 
20) studied the effects of prenatal ad- bumin binding capacity in these infants As conducted, they do not unequivocally 
ministration of aspirin on newborn was significantly depressed (p is less than demonstrate a teratogenic effect . Some 
hemostasis . Fourteen newborn babies who 0 03 1 . The authors reported that tinrec- l :mi :at!ons of the study, as indicated by 
h«d been exposed to aspirin during the ognized fetal exposure to sali~yl-.te was the authors themselves, are that they 
week prior to birth were compared to 17 surprisinel, y common during late E;ree- cannot distinguish between tile effect of 
children ".Ohose mothers had not taken n ;:ncy . In view of comparable seri .m pre- ; : :e salicylates and the effect of Lhe . . 
aspirin . The two potentially adverse drug tein concentrations . the 'depression in dition for Mhich the Eaiicylates were 
react~ons detected w( :e platelet dvs- the mean reserve albumin bindin+z cada- taken . In those specific studies (Refs. 14, 
func'.ion and diminished factor XII city is unlikely to be related to d :fi(rent 15 . 18 . and 19), in which the delivery of 
(Hagenian Factor) in neon2t.es born of albumin concentrations between the pos- .%omen who had taken salicylates during 
inott:er!z who had taken ordinary doses of itive sera and control sera sampies. Since pregnancy was directly oh;erved, no reia- 
aspirin during the last week of preg- satic>lates displace bilirub:n from its tionshiE, between salic~'r:tes and terato- 


Is 


ancy . Aspirin-induced platelet dysfttnc- 


i 


albumin binding sites (Refs. 24 and 25), ger.ici[y was found . E~:en in a survey in 
- on R11v ha% e clinical relevance o:rticu- this could pose problems in neonatal hy- «tuch a cornparison could be made be- 
larlY during difficult traua:atie deliveries perbil :rubine:ni:i . The problem seems to tv:cen ;rothers of normal infants "Xho 
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had taken salicylates by prescription dui 
ing pregnancy and mothers of malforme 
infants who had taken salicylates b 
prescription, no difference was foun 
that would demonstrate any relationshi 
between salicylates and malformation i 
the offspring. Of particular significanc 
in these retrospective studies, is the fac 
that the women in the study who had de 
livered malformed infants had taken sev 
eral drugs other than salicylates, eithe 
alone or in addition to salicylates . Thi 
meant that many tests for significanc 
had to be done during the statistica 
analysis to determine whether an associa 
tion existed between the ingestion of 
drug and the development of a mal 
formatiDn in an infant . The authors o 
the retrospective studies recognize these 
factors as limitations :n the studies, an 
they state that because so many tests o 
significance were necessary some of the 
results of the tests may be due to chance . 
Most of the studies relating to preg-


nancy did show that in those women tak-
ing salicylates, adverse effects to the 
mother and the fetLS were significantly 
increased. High levels of salicylates in 
cord-blood were correlated with high 
levels of salicy~lates in maternal blood. 
In cases where such correlations were 
found, adverse effects were significantly 
increased in the mother and in the infant 
at delivery . In the mother the adverse 
effects consisted of an increase in the 
length of pregnancy and labor, and 
bleeding before and after delivery (Ref . 
161 . The fetus was adversely affected as 
evidenced by a decreased birth %%-eight . 
acid an increase in the stillbirth rate . 
perinatal mortality rate and decreased 
albumin binding capacity (Ref . 14) . 
The Panel is particularly concerned 


with the effects of chronic aspirin inges-
tion on the fetus, i .e ., decreased birth 
weight . increased stillbirth rate . peri-
natal mortality and prolonged parturi-
tion . As for the acute administration of 
aspirin, the Panel is concerned with its 
effects on increasing duration of labor. 
changing hemostatic mechanisms in the 
iie«born and increasing maternal blood 
loss . The latter may be a hazard par-
ticularly in premature labor and thus at 
any time during the last 3 months of 
pregnancy. 
For the reasons detailed in the above 


paragraphs . the panel concludes that 
there is a potential hazard to the use of 
aspirin during pregnancy and recom-
mends the following warning on ail as-
pirin-containing products "Do not take 
this product during the last 3 months of 
pregnancy except uhder the advice and 
supervision of a ph5~sician" 
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(~~) Adverse effects on the central 
nervous syst~~ The lethal dose of as-
pirin or other salicylates probably is be-
tween 20 to 30 g for adults (Ref . 1) but 
doses of 200 to 300 mg/kg in children usu-
ally require hospital treatment (Ref . 2) . 
The major toxic signs and symptoms 
arise from stimulation followed by de-
pression of the central nervous system . 
Stimulation reveals itself in many ways 
including tinnitus (ringing in the ears), 
rapid breathing, confusion, unusual or 
bizarre behavior, vomiting, mania and 
even generalized convulsions. In severe 
poisoning, the stimulation is followed b~" 
depression as shown by respiratory fail-
ure. collapse of the cardiovascular s5"s-
teui and coma . Tinnitus has been studied 
recently in man (with rheumatoid ar-
thritis) by Mongan et al . (Ref . 3) . In 59 
subjects they noted tinnitus to be pres-
ent in two individuals taking 12 aspirin 
tablets (3,900 mg) daily. The highest in-
cidence of tinnitus was reported by those 
patients (14) taking 16 tablets per day . 
They found the serum salicylate level 
was invariably greater than 19.6 mg'100 
ml when tinnitus was reported . They also 
observed a lack of correlation between 
the total daily aspirin ingestion and 
seruni salicylate concentration. The au-
thors emphasize the fact that patient; 
with preexisting hearing loss will not ce-
port tinnitus as plasma salicylate con-
centrations increase . 


It has been known for some time c~~ac 
salicy~lates produce a reversible ototoz-
ici:y~ manifested by deafness (Ref. 9) 
This was discussed recently by Jick et al . 
!Ref . 5) who studied drug-induced deaf-
ness in 11,526 hospitalized patients . Fot-
lou~ing aspirin, deafness was noted in ll 
per 1,000 patients exposed. IC is impor-
ant for physicians to monitor patients 
~eceiving aspirin regularly at higher dos-
ges for hearing loss as well as the pres- 


ei~ :e of tinnitus . Because tinnitus or 
' :Ilgltlg in the ears IS 3t1 early 3I :(~ i!'P- 
quent sign of aspirin or salicS'late o :er-
iosage and the other symptom; ~i:e .i-
ioned ma% " vary and be misinterpreted . 
he Panel believes that the labeling of 


asnirin and other saiic~~lates should coii-
ain the following warning : "Stop tai:-
ng this product if ringing in the ears c: 
thec s5 iiiptoms occur" . This built-in 
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"early warning system" of overdosage is 
advantageous in that it alerts users to a 
-)otential hazard and thereby contributes 
9 the safe use of aspirin . 
However, it should be noted that ap-


proximately 100 deaths per year result 
from accidental poisoning by salicylates 
and congeners (Ref . 6) . Until recently, 
bver one-half the deaths have been of 
children under 5 years of age . This fig-
ure has recently .declined to approxi- 
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mately one-fourth probably as a result 
of the introduction of safety closures for 
medicine containers and educational 
campaigns. 
The Panel has included the following 


table which summarizes the total num-
ber of deaths of children under 5 years 
and the total number of deaths for all 
ages from accidental poisonings due to 
salicylates ~and congeners for the years 
1968 to 1974 (Ref . 3) : 


Deaths from accidental poiaoninpa due to salicylates and congeners 


1969 1969 1970 1971 1972 1973 1974 


Total deaths olchildren under 5pr---------- 61 
Total deaths for all ages --------------- .------ 1=0 


Thus, salicylate poisoning can resul 
in death and these drugs should not be 
viewed as harmless household remedies . 
Some authorities (Ref . 7> feel that the 
toxicity of the salicylates is unde :-esti-
mated by both the general public and 
physicians resulting in a higher than nec-
essary incidence of toxic reactions most 
of which, fortunately, are mild and in-
consequential . 


However, with the consumption of as-
pirin exceeding 19 billion doses annually 
in the U.S . the relatively small number 
of accidental deaths attests to the safety 
of the salicylates under present condi-
tions of use. The Panel believes that con-
tinued education of the public regarding 
the proper use and the potential dangers 
of misuse of these valuable OTC rem-
edies and more informative labeling will 
-esult in a progressive decrease in the in-
'dence of toxic reactions to aspirin and 
" .lated drugs. 
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(vi) Adverse e8ects on the kidnt_~y . As-
,r :n has been suggested as a contribut-
g factor in analgesic-induced kidney 


~isc-ase . Studies of many animal species 


function tests for their patients taking 
large amounts of aspirin. An OTC kid-
ney warning labeling is therefore not 
necessary. 
The Panel concludes that although 


prolonged use of high doses of aspirin 
may produce kidney disease in rare in-
stances, the risk involved is insignificant 
in the recommended target populations 
when aspirin alone is involved . In the 
opinion of the Panel, a warning regard-
ing aspirin causing kidney disease is not 
warranted for OTC use . However, phy-
sicians should be alerted that substitu-
tion of aspirin alone or in combination, 
for phenacetin, in patients with existing 
analgesic kidney disease, may be toler-
ated in ]ow doses in some patients but 
contribute to continued renal deteriora-
tion in others . 


Furthermore, recent evidence dis-
cussed below showing acute effects of 
aspirin on renal glomerular filtration, 
indicates that perhaps short term use of 
aspirin may contribute to or exacerbate 
other types of chronic or acute renal dis-
ease . Although a warning label regarding 
the use of aspirin in patients with exist-
ing renal disease would be premature 
now, this is only because the definitive 
studies have not been performed to the 
Panel's knowledge . 


(a) Acute effects (short-term use) . 
Prescott found that aspirin produces a 
transient increase in urinary excretion 
of tubular epithelial cells (Ref. 1) . The 
effect of aspirin was greater than that 
obtained with phenacetin . The effect 
does not persist during continued dosing . 
Two very recent studies have demon-
strated that aspirin produces an acute 
decrease in glomerular filtration rate 
(Refs. 11 and 12) . A mean 10.5 percent 
decrease in glomerular filtration rate was 
observed in patients receiving oral doses 
of 20 mg/kg aspirin (Ref . 10) . In an-
otherindependent study,an intravenous 
dose of aspirin produced a 30 percent fall 
in glomerular filtration rate (Ref . 12) . 
This effect is significant since the usual 
decrease in glomerular filtration rate is 
only about 20 percent from 25 to 65 years 
of age (Ref . 13) . 


It is not known whether these acute 
effects of aspirin on the kidney contribute 
to long term analgesic nephropathy. 
Some authors believe this L. unlikely 
(Ref . 14) . The significance of these find-
ings relative to the short-term use of 
aspirin in patients with acute or chronic 
renal disease is also not yet known . 


(b) Analgesic nephropathy. A large 
number of studies in rats have shown 
that, in this species, aspirin alone can 
produce renal papillary necrosis, the pri-
mary kidney lesion associated with anal-
gesic kidney disease (Refs. 1, 2, 15, and 
16) . Combinations of aspirin and phen-
acetin produced renal papillary necrosis 
more frequently than aspirin alone. In 
raLs, aspirin alone produced renal papil-
lary necrosis in a generally greater 


.iS 48 44 46 
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t and a few individual cases in man have 
been reported which suggest that aspirin 
may cause kidney disease or may in-
crease existing kidney disease (Refs. 1 
and 2) . However, :;tudies in other species 
of animals have shown no adverse ~ffects 
(Ref . 3) . 


In rats, aspirin in combination with 
phenacetin may augment the nephro-
toxic effect of phenacetin through syn-
ergistic renal effects (Refs. 3 and 4) pro-
ducing a greater effect than either as-
pirin or phenacetin alone. The effects of 
phenacetin in producing nephropathy 
are discussed elsewhere in this docu-
ment . (See part III. paragraph B.2 .d . (2) 
(ii) (b) (2) below-Mechanism o[ action 
producing nephropathy.) In view of the 
much higher incidence of the use of as-
pirin than of plienacetin and the very, 
few reports implicating products con-
taining aspirin alone with renal papil-
lary necrosis, the principal lesions asso-
ciated with analgesic renal disease, the 
Panel finds that it is unlikely that aspirin 
alone is an initiator of analgesic ne- 


ed by 
n pffliologic studies which 


showthat aspirin alone is not a cause of per-
manent (irreversible) kidney disease in 
man even when taken in high doses for 
prolonged periods of time (Refs. 4 
through 8) . 
There are some indications that long 


term (chrcnic) aspirin consumption even 
in the absence of phenacetin may cause 
renal dysfunction in a small number of 
long ter isPir~^ users (Refs. 9 and 10) . 
The majority of these cases involved 
abuse of analgesiccompounds or treat-
ment of rheumatoid arthritis. It is the 
Panel's opinion that long-term abuse of 
aspirin, used alone, is infrequent . .Al-
most all nontherapeutic chronic use has 
been as a component in a mixture con-
taining another ingredient with greater 
potential to produce dependence (co-
deine, caffeine . phenacetin) . The other 
major group involved in long-term use 
are patients with rheumatoid or osteo-
arthritis . It is the Panel's contention that 
for this and other reasons elaborated 
elsewhere in this document that arthritic 
patients should not be self-medicating 
without medical supervision. (See part 
V. paragraph A. below-General Discus-
sion .) In addition, it is the Panel's rec-
ommendation that professional labeling 
to health professionals adequately alert 
physicians to the need for periodic renal 


number of cases than phenacetin alone 
(Ref . 15) . 
Renal papillary necrosis has also been 


induced in the dog. However, mast eni-
mal studies bave been carried out in the 
rat. 
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The rat kidney is different than that 
of man. Being unilobular and having a 
long slender papilla, it has been sug-
gested that the rat kidney may be much 
more suscgptible to papillary damage 
(Ref . 17) . The pig was selected as a more 
suitable test animal because it has a 
multilobular kidney similar to that of 
man and is thought to metabolize salic-
ylate similarly to man. McIver and 
Hobbs fed aspirin to 11 pigs for 10 
months at a dose higher than that usu-
ally used by abusers without any evi-
dence of renal injury td any of the ani-
mals (Ref . 13) . 


(c) Clinical studies. In spite of the ex-
tensive use of aspirin and numerous at-
temptsip. to show correlation between 
chronic aspirin -use and renal papillary 
necrosis, there are less than 10 cases of 
renal papillary necrosis reported in the 
world literature that are associated with 
the use of aspirin only (Refs . 1, 6, 9. 10, 
18, and 19) . The possibility of a causa-
tive role of aspirin when used alone in 
large long term doses has been'the sub-
ject of several epidemiologic studies. 
A recent study of the Boston Collabo-


rative Drug Surveillance program re-
ported by Lawson (Ref . 20) examined a 
possible correlation between analgesic 
use and renal function in 6,407 patients 
and found no correlation. As discussed 
elsewhere in this document, the negative 
results of this study are inconclusive be-
cause the study design (error due to 
drug, dose, time) is such that real as-
sociations are unlikely to be detected . 
(See part III. paragraph B.2 .d .(ii) W 
41) oelo«~-Epidemiological studies .) 
This study also could not show any as-
sociation between renal dysfunction and 
ingestion of phenacetin compounds . 
The better controlled long-term pro-


spective study of Dubach clearly shoueed 
an association between analgesic abuse 
of phenacetin combinations and de-
creased renal function tRef . 4) . No such 
correlation could be demonstrated in 
those patients taking preparations con-
taining only aspirin . 


In a recent study by Emkey and Mills 
(Ref . 51 . it was shown that prolonged 
high doses of aspirin given to patients 


with rheumatoid arthritis do not cause 


significant kidney damage . They studied 
all patients with rheumatoid arthritis 


followed at the Massachusetts General 


Hospital Arthritis Clinic who had been 
taking aspirin for 10 or more years . 


There were 36 patients whose average 


age was 60 .5 years, mean duration or 
therapy was 23 years, and mean daily 


Ingestion was 5 K aspirin . The average 
total amount of aspirin ingested was 42 


kg . Studies of renal fUtiction arid urinary 
abnormalities revealed that although 
minor histological or functional ienal 


abnormalities could not be ruled out . no 


permanent kidney G1IIl :lgC C0 :1k. be 
demonstrated in those patients . 
Macklon and conorker ; ~Ref . (i1 im-


Ualiy studied renal function in 17 tia-
tients with rheurn-ituid arthritis %kho 
had ingested 5 to '?0 kt' -Pirin . Renal 


CuucU,:n %~~as assessed by measuring se-


ru,n creaUr,inc, cmatin:nc clenraiicc 
and proLei:iuria . Fourteen of the :;e 
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patients were followed up after 2 years. 
No evidence of permanent renal damage 
was found . 
The New Zealand Rheumatism Asso-


ciation Survey in 1974 (Ref . 8) of 763 
patients with rheumatoid arthritis and 
145 patients with osteoarthritis, showed 
no association between aspirin (alone) 
intake and a renal *score designed. to 
identify analgesic nephropathy . Analge-
sic nephropathy was detected in three 
patients taking APC (aspirin, phenacetin 
and caffeine) compounds, one taking as-
pirin and phenylbutazone and one tak-
ing aspirin and acetaminophen . The New 
Zealand Rheumaltism Association con-
cluded that there is risk from APC com-
pounds but not aspirin alone. However, 
aspirin may have an additive or potenti-
ating effect with other analgesics . 


Bulger (Ref . 7) found a correlation 
between the total dose of aspirin ingested 
and the depression of creatini :te clear-
ance in rheumatoid arthritis. Ttiese find-
ings were not corrected for age of the 
patients, and none had a' creaUnine 
clearance less than 50 even though one 
patient took 2 total dose of 40 kg aspirin ., 
The Panel concludes, that in view of 


the much higher incidence of the use of 
aspirin than phenacetin and the very 
few repQrts implicating products con-
Gaining aspirin alone with renal papil-
lary necrosis, it is unlikely that aspirin 
is an initiator of serious kidney disease. 
However, it has been suggested that 
products containing aspirin, alone, can 
exacerbate and/or perpetuate the pro-
gression of papillary necrosis arid renal 
dysfunction (Refs. 1 and 2) . Aspirin may 
contribute to the nephrotoxic effect of 
phenacetin through the impairment of 
renal concentrating mechanisms (Ref-
15) or other possible mechanisms . Burry 
(Ref . 21) speculates that the initial dam-
age occurs in the ascending limb of the 
loops o( Henle. Ischemia may be caused 
by inhibition of prostaglandin E synthe-
sLs by aspirin. Phenacetin and its metab-
olites have a profound oxida,,ive effect 
on cells «ith salicylate-induced suppres-
sion of the hexose monophosphate Ahunt. 
Burry and others have sugge: ted [hat 
aspirin may contribute to renal papil-
lary necrosis through an additive effect 
even though aspirin alone is rarely asso-
c iatec' :ith renal papillary necrosis 
(Refs. 8 ~nd 21) . 
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(vii) Adverse epects on the liver . Sev-
eral recent studies have confirmed that 
asoirin causes a reversible hepatotoxic-
ity (Refs. 1 through 9) . Increased he-
uati-_ dysfunction after asp' .ngestior : 
has been identified by inc ;--ed serum 
activity 0f transarninase (Refs. 1 through 
4 1, serum glutamic oxatoacetic transami-
n-ise ~SGOTi (Ref . 2), serum glutamic 
4;vruvic transamir.ase !SGPTi (Ref . 21 
anc~ decreased acti~~ity~ of aspirin ester.zse 
~F.Pt .9 . . 
The increased incidence o! hepatotox-


i;ity has generally been observed in chil-
dren , Ref . 21 and adults (Refs . 7 and 81 
of both sexes treated for systemic lupu ., 
rrythemalosus or rheumatoid arl-t:ritiS 
reauirinQ moderate doses over a period oi 
zeveral weeks . The effect is aur_arencl' V a 
function of dose 1 Refs '' and 10, , pla,~n :a 
-alicylate level 4Ref . 10, , tile ChScaSO 
state and preexisting liver disease tRe: . 
91 . 


In children treated for juvenile rheu-
matvid arthritis requiring high 1)klura 
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salicylate levels, over 65 percent experi-
ence elevated transaminase activity 


ef. i) . ~4, 
Seaman and Plotz gave aspirin four 


dines daily at a dose sufficient to obtain 
a serum salicylate level of 25 to 30 mg/ 
100 ml (Ref . 6) . They observed increased 
transaminase activity in 3 of 18 rheuma-
toid arthritis patients . Patients with sys-
temic lupus erythematosus required 
lower salicylate plasma concentrations to 
produce hepatitis . Some patients experl-
enced a fall in elevated transaminase ac-
tivity even though the multiple aspirin 
dosing was continued. Others main-
tained high transaminase activity until 
aspirin therapy yjas stopped or the dose 
reduced. 


Rich and Johnson reported dose-re-
lar-rt henvit.,toxicity of salicvlates in six 
children with severe rheumatoid arthri-
tis (Ref . 2) . Elevated SGOT and SGPT 
activities were observed in a11 patients 
and occurred only when serum sa.licylate 
levels were above 25 mg/100 ml . The ef-
fects !rccurred with sodium and cirtoline 
saucyiic acid salts as well as aspirin . A 
reduction of the dose reversed the effect 
indicating that the effect is primarily a 
function of salicylic acid level, rather 
than aspirin per se and is a reversible 
process. Clinical symptoms were also 
manifest in four patients . Liver biopsies 
were done in two patients which showed 
histological evidence of liver damage 
with scattered cell necrosis evident in 
one case . 
Aramaki et al, studied 42 patients with 


various diseases given 2 g aspirin daily 
r 3 to 4 weeks (Ref . 91 . They concluded 


.iat aspirin caused liver damage only :n 
adult patients with unpaired liver func-
tion . They found aspirin esterase enzyme 
activities decreased after aspirin admin-
istration in 8 of 14 patients with liver 
damage but slightly increased in those 
patients without liver disease. The de-
crease in aspirin esterase correlated with 
elevated transaminase in six of the eight 
patients with liver d:sease . 


In view of the recent findings which 
have confirmed that aspirin causes a re-
versible hepatitis. especial!-,- :n children 
and adults with systemic lupus erythem-
atosus or rheumat,id arthritis and for 
other reasons elaborated elsewhere in 
this document, the Panel concludes .hat 
arthritic patients should no! be self-
medicating without medical supervision. 
See part V. paragraph .,N . below-Ger,-


eral Discussion ., In addition it F the 
Panel's recommendation ',hat Profe~-
sional labeling to heal'h 1,rofessionals 
adequatei~~ alert phy,;icians to the need 
for periodic liver function tests. An OTC 
liver warning labeling for th :s group i,~ 
therefore not necessary . 
The Panel concludes that alttiou~,ii 


prolonged use of hieh (lose: of as:)ir : " 
may produce hepatotoxicity . the eff cc-, ;~ 
c?~1 c related, deper _'~,rst upon the di~ea~e 
t:;te for which ;1 .~pjj-in is indicated, and 


:s a function of any preexisting liver d : .S-
ease . In the opinion of the Panel, a ,c,lrn-
in9 that aspirin ma,~ causc lire ; d :scase 


0 


not warranted 
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(viii, Adverse elfects of concomitant 
use with other drugs or b7/ persons wiNi. 
certain disease states . The Panel has 
earlier briefly discussed the need for 
caution in the use of salicylates. espe-
cially aspirin, in the presence of serious 
illness and medical conditions for which 
prescription drugs are indicated. (See 
part II . paragraph H. above-Drug In-
teractioris Ncith Analgesic. Antipyretic 
and An[irheumaUc Agents ., Reports 
have indicated possible drug interactions 
between the salicvlates and other dru,"s 
(Refs . 1 through 71 . Inditiiduals u~ho ::re 
taking prescription drugs may also u5e 
OTC analgesics . antipyretics or ant :-
rheumatics containing salic~lates to re-
lieve pain . fever or headache without 
consulting a nhvsician. Therefore . to 
alert such i . . .,'. ua!s th ., " , drug ir.te! -
, .^_ :ien may oc.ur between u:eir prescrip-
tion drugs and solicyla[es. the Pane : 
reccuin:cnds that the labeiing of the<e 
01~C urodw^t: contains a gene :~ll ~.carr-
ii ;g againqt the concurrent use of :alicy-
late-cun'.aining proclUCt~s and cert,: :n 
t:rr -nption drugs. The v:an, :i :~: on j : : c( ;-
ucts rnntainine salic%lates should re-ad 
Canf :on Do not take this product il 
%ou are presentiY taking a prescription 
drtig for nnticciapiil . .tion thinning the 
blood . diabetes . vo-i~ or :irihr :ti .i es,,ep : 
under me au%icc and supcr-, ;~ion of a 
r1 :% ~ic :an . 
The ciTe :ts o( a ;drulg ma> b° n .ndi` :ci 


b~ prioi or concurrent a:lrnin~'~ trai c, 
salicvla ;es Such inodificatlotl, or dim: 
i : :teract :on~ may alter the rfTecti~ene-~~ 
(i .'" IOSiflf'; D : ,1 f1,"tl°_ t)~' ct�:P7' ;l] f1 ;PCll .l- 
r, : .~ms . Pharn ;:icokineLC interactions -. :i(! 


pharmacologic interactions are the two 
best understood mechanisms by which 
salicylates may modify the actions of 
drugs . In pharmacokinetic interactions, 
salicylates affect the absorption, metabo-
lism, distribution or excretion of other 
drugs . Salicylates may also alter the 
pharmacologic effects of other drugs by 
producing an additive, synergistic or an-
tagonistic pharmacologic effect . In the 
interaction of prescription drugs with 
salicylates, both of these mechanisms op-
erate to modify the effectiveness and/or 
toxicity of prescription drugs . 


Salicylates may interfere with or modi-
;y the effect of drugs that are taken for 
therapeutic use in the following disease 
conditions : 


(a) Anticoagulants used in the Ireat-
ment o/ blood diseases . As the Panel has 
noted above, high doses of aspirin and 
salicylic acid taken for several days can 
increase prothrombin time significaatty . 
(See part III. paragraph B.l .a .(2) (i) lal 
above-Decrease in prothrombin produc-
tion .) Aspirin in doses below those re-
quired for a hypoprothrombonerriic ef-
fect may also increase bleeding time by 
inhibiting aggregation of platelets. (See 
part III. paragraph B.i .a .(2) (i) (b) 
above-Increased bleeding time and in-
hibition of platelet aggregation.) Aspi-
rin, particularly, should be avoided when 
ora! anticoagulants iespecially the cou-
marins) are taken. Anticoagulants are 
prescribed for thrombophlebitic arid 
tfiromboembolic states including post-
operative !hrombophlebitis, pulmonary 
embolism and coronary thrombosis . 


Aspirin has an additive effect on the 
action of anticoagulant drugs . Coumarin 
anticoagulants (coumadin (war(arin so-
diuml, dicumarol ibishydroxS'couma-
rin l, acenocoumarol, ethyl biscoumace-
tate, and phenprocoumonl as well as in-
dandione anticoagulants (anisindione, 
diohenadione, and phenindione, would 
all be expected to act in a similar manner 
,Ref . 61 . The inhibition of platelet ag-
,~regation by which aspirin can signifi-
rantl' v increase bleeding time, may pre-
clude its concurrent use with heparin. 
The available clinical data actually 


pro% ides . conflicting reports with regard 
to the effects of aspirin on the prothrom-
b:n tinic response to warfarin and other 
c.ral anticoagulants . Ne ., . : heless . in view 
ef aspirin's effect on gastric erosion, its 
inhibition of platelet activity, and its 
,~-~s)b:e direct inh:bition of the pro- 


oii:bill complex, the possibility o: in-
riming, a clinicaliv significant problem :n 


. :'.ien!s, receiving oral anticoagulants 
( .-(Is to be recognized 1 Ref. 6, . The con- 


, .i . ; er.t use of large doses of salic\ta!es 
:~ ::c anticoagidants mav lead to severe 
he ::ia:hage unless the dosage of the an-
t:coa~n:ant is rec'.ured or till indmdual 
s!np~ taking the OTC saliev!ate ~Ref . 


T: :e Panel recommends that nonsa:ic-
~la? . ;.nalgesics be used in patients r-
(1!11! :r.g oral anticoagulants of the cou-
rn�irii : type, Since decumented ac'%:t-se 
effect- v:iUt salic~late~z have been sho~,vi? 
to be directly rel,lted to oral anUcongu- 
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lants, and since the use of anticoagulants 
must be closely monitored by a physician, 


the Panel concludes that the term "anti-
coagulant drug" should be included in 
the general warning statement. It is the 
Panel's view that patients currently tak-
ing such prescription drugs are under the 
close supervision of a physician. These 
patients will be aware that they are tak-
ing anticoagulant drugs, and it is impor-
tant that, they be immediately alerted 
through adequate labeling not to take sa-
licylates concurrently . 


(b) Hypoglycemic effect with antidia-
betic drugs. The hypoglycemic (low 
blood sugar) activity of the oral antidia-
betics (sulfonylureas) may be enhanced 
by the #oncurrent administration of sa-
licylates. It should be noted that salicy-
lates, themselves, were among the, first 
compounds used for their hypoglycemic 
effect . The exact mechanism of the hypo-
glycemic effect of salicylates is not com-
pletely understood . Several mechanisms 
by which aspirin may decrease plasma 
glucose levels have been postulated, 
among which are hepatic glycogen deple-
tion and increased glucose utilization . 


It has been reported that the hypogly-
cemic activity of the antidiabetic drug, 
chlorpropamide, may be enhanced by the 
concurrent administration of aspirin 
(Ref . 6) . Chlorpropamide is chemically 
related to other hypoglycemic agents 
such as tolbutamide. acetohexamide and 
tola2amide and a similar interaction with 
aspirin may possibly occur . The interac-
tion between salicylates and oral anti-
diabetic drugs would result in a pro-
longed and protracted fall in plasma glu-
cose levels . The mechanism by which this 
effect is brought about has been attrib-
uted to salicylate displacing the antidia-
betic agent from its binding sites rather 
than to any intrinsic hypoglycemic activ-
ity of the salicylates . The displacement 
would increase the amount of free 


atlUdiabetic (pharmacologically active, 
drug in circulation and increased hypo-
giycemia would result . The interaction 
kvould result in poor control of diabetes 
'Ref . 5i . The onl:: alternative if both 
drugs were required . would be to decrease 
the dosage of the antidiabetic drug dur-
ing salicylate intake and then to increase 
the dosage when salicylates were discon-
tinued . This uoul-! need to )e accom-
plished under the direct supervision of a 
physician. 
There have been no controlled clinical 


trials derionstratun; a direct relationship 
betu~een chlorpropamide and aspirin .-
However, as has been pointed out . the lit-
erature does indic3te that the hypogly-
remic activity of chlorpropamide may be 
enhanced with use of aspirin, but rnavbe 
only at uricosuric doses. Nevertheless . 
because of thus possibility and because 
salicylates du ha,,,, h>pu ;lycemic prop-
erties, tile Panel iecommends chat the 
general warning advise agaln.,4L tile use of 
salicylates concurrendv with prescriP-
Lon drues used in the treatment of dia-
beCes. 


(c) Cricosuric i0hibitton ir, gout . in-
dividuals with gout have high serum uric 
acid levels . Several prescriptlon dru,rs 
are prcscribed for vout to decrease unc 
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acid blood levels by increasing the renal 
excretion of uric acid (uricosuria) . These 
drugs include probenecid, the sulfinpyra-
zones and phenylbutazone . Aspirin has 
been reported to specifically interfere 
with the uricosuric action of sulfinpyra-
zone . High serum uric acid levels and 
mutual suppression of uricosuria occur 
in humans when both drugs are used 
concurrently (Ref . 61 . 
The concurrent use of salicylates with 


uricosuric drugs results :n the inhibition 
of the excretion of uric acid in the urine 
(uricosuria inhibition) and thereby re-
sults, in effect, in the antagonism of the 
activity of these drugs (Ref . 5) . Uric acid 
is normally reabsorbed into the body and 
not excreted by the kidney . 'Me urico-
suric agents used in gout block the re-
absorption of uric acid from the urine to 
the plasma and thus increase the excre-
tion of uric acid. It is interesting to 
note that salicylates alone have a pro-
nounced uricosuric effect in high doses° 
and can be used to reduce high uric acid 
levels in gout, but in OTC doses, aspirin 
causes retention of uric acid . Hence in 
the latter instance the uricosuric effect 
of the uricosuric agents may be coun-
teracted . This interaction in low OTC 
doses may cause a suppression of uri-
cosuria which results in uric acid reten-
tion in the body : uricosuria is prevented 
and the therapeutic action of the drug is 
negated . 


Salicylates and uricosuric agents com-
pete for common binding sites on plasma 
proteins and for active tubular transport 
in the kidneys . Concurrent administra-
tion decreases the binding of the urico-
suric agents . The salicylate binding re-
mains unaltered, reducing the excretion 
o[ the salicylates. 
The Panel concludes that individuals 


xcith gout should avoid salicylates . Be-
cause salicylates have been shown to an-
tagonize the effects of uricosuric agents, 
the Panel recommends that the general 
~%arningg advise against the use of salicy-
lates concurrently % kith prescription 
drugs used in the treatment of gout . 


idi L'Icerogereic enhancenient in ar-
thritis. Almost all anti-inflaniniatory 
agents commonly used in rheumatic 
diseases can cause gastric ulcers . These 
agents include aspirin, corticosteroids, 
phenylbutL.. : and indorr,e!ha.:in . Al-
though the el-uanisms by which the ul-
cerogenic effect is produced by these 
agents are not definitely established, the 
possibility of an increased nw ;dcnce of 
gastric ulceration tichen .isptr ; :l is used 
conco :2 :itantly with other LOceragenic 
anti -inftainma torS' agents n:u ;t be con-
sidered. 
When corti-costeroids and : al :cNlates 


are taken concurrentlv . tile ulre.-pro-
ducin.; effect in the sC0177aCh ls additive . 
An increased ulceration hazard occurs . 
In addition . the corticosCeroicls way in-
crease the ex : retion of sslicylate ; so that 
to achieve a ClierapeuUr ann-int7arnma-
tor; and or analgesic effect . the cose of 
the saticclates must be increased I[ the 
steroids are then u ithdran n, the contin-
uing high dose salicylate medication may 
lead to signs of sahc~la,.e toxicity Ref. 
51 . 
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The combined use of indomethacin 
and salicylates also poses an increased 
potential for gastric ulceration since 
both indomethacin and salicylates have 
an ulcer-producing effect on the mu-
cous membrane of the stomach (Refs . 1 
and 5) . The use of aspirin with indo-
methacin is particularly hazardous since 
aspirin appears to have some inhibitory 
effect on the gastrointestinal absorption 
of indomethacin . Aspirin decreases and 
delays the gastrointestinal absorption of 
indomethacin causing a decrease in the 
indomethacin serum level and urinary 
excretion, and a rise in the fecal excre-
tion of indomethacin (Ref . 6) . The con-
current use of the two drugs does not 
produce an additive therapeutic effect 
but may increase gastric ulceration . 
The Panel concludes that individuals 


taking antirheumatic agents for the 
treatment of arthritis should not self-
medicate with salicylates . Because salic-
ylates increase the potential for gastric 
ulceration and because aspirin has been 
shown to decrease and delay the gastro-
intestinal absorption of a commonly 
used antirheumatic agent, e.g., indome-
thacin, the Panel recommends that the 
general warning advise against the use 
of salicylates concurrently with pre-
scription drugs used in the treatment of 
arthritis. 


(e) Other drug interactions o/ varying 
significance . The Panel has considered 
several other interactions, between salic-
ylates and prescription drugs which the 
Panel does not consider warrant inclu-
sion cf a warning in the labeling of salic-
ylates . The clinical significance of ~these 
interactions is not sufficiently urgent, 
either because individuals taking these 
prescription drugs are under close medi-
cal supervision, are not taking these 
drugs chronically or because there is lit-
tle likelihood of toxicity . 
An example of an interaction with a 


prescription drug that is closely super-
vised by a physician, is methotrexate . 
This drug is a highly potent and very 
toxic drug which is prescribed for in-
dividuals with cancer or extensive psori-
asis or psoriatic arthritis. Salics"lates po-
tentiate the therapeutic as well as the 
toxic effects of this drug (Ref . 5i . The 
Panel is cognizant of the severity of this 
interaction . particularly of its immuno-
suppressire effect . However, because o.` 
the severe toxicity of methotrexate, ph% -
sicians always carefully control the pa-
tient's use of all other medications. 
thereby negating the need for a «arr.ing . 


Sulfonamides are anUbacteriats ein-
ployed primarily in the treatment of uri-
nary tract infections . It has been sug-
gested that the increased antibacterual 
activity resultin .g from the interaction 
with salicylates is due to the ability o[ 
salicS'lates to decrease the serum protein 
binding of sulfonamides, thus incrca :5ing 
the amount o[ free drug ipharmacologi-
cally active) (Ref . 6) . Even though this 
interaction can be potentially serious . 
sulfonamides are usually used for hreat-
nient of active infections . not for chronic 
conditions, and thereby do not merit in-
clusion in a warning. 
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An interaction which the Panel does 
not consider enough of a hazard to justify 
~clusion in the warning concerns the 
ncurrent use of salicylates with drugs 


0,hat result in changing the pH of the 
urine. Some substances, such as ascorbic 
acid (vitamin C), increase the acidity of 
the urine. The acidification of the urine 
increases the renal tubular reabsorption 
of salicylates, thus decreasing the excre-
tion of the salicylates and increasing the 
salicylate level in the blood (Ref . 5) . On 
the other hand, when substances, such 
as sodium bicarbonate, are taken, the 
urine becomes alkaline . Under alkaline 
conditions, the excretion rate of salicy-
lates is increaseo, decreasing salicylate 
levels in the blood (Ref . 3) . For salicy-
lates to reach toxic levels in the blood 
when urine acidifiers are taken concur-
rently, high doses of salicylates would 
have to be ingested . The Panel does not 
believe that this interaction is important 
since in the usual OTC use of salicylates, 
it is unlikely that an ascorbic acid salicy-
late type of interaction would result in 
toxic salicylate levels in the blood. 
For patients with disease conditions 


that require prescription drugs but which 
do not require the constant or daily su-
pervision of a physician, the Panel rec-
ommends that a warning on the labeling 
of OTC salicylates is necessary, to warn 
the patient against serious potential in-
teraction with salicylates. The Panel has 
therefore concluded that the warning 
against the use of salicylates with drugs 
prescribed for specific kinds of disease 
-onditions, i.e ., anticoagulants and drugs 


-~d in the treatment of gout, diabetes 
d arthritis, is adequate for the labeling 


"ot OTC salicylates. 
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I IN, Ait~es;e efects resulting in iron 
dclfci~~ :,t anemir . Occult blood loss :s 
usuall%not clinicali ;; Si',;-t:iFcant 4Pefs. 
1 and ? . bu : p: clon ;ed u<o of aspirin 
can result in greater occUl : bleeding in 


~


,e patient, and cause a persistent . 
.er~eise inexplicable, iron deficient 


r,emia (Refs 3 throuNh 91 . This has 
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been observed in adults, particularly i 
some studies in rheumatoid arthrit 
(Ref . 5) . At the same time it is know 
that anemia associated with some rhe 
matoid diseases will improve when t 
disease is brought under control wit 
therapeutic doses of aspirin. Aspirin h 
been recently re-emphasized as an im 
portant consideration in the diagnosi 
of anemia in children (Ref . 6) . 


Aspirin causes occult blood loss fro 
the gastrointestinal tract . This has bee 
discussed extensively elsewhere in t ' 
document . (See part III . para.grap 
B.l .a .(2) (ii) (e) ~ above-Occult bleed 
ing .) 
Stubbe (Ref . 1), in a study on th 


presence of occult blood in the feces du 
to aspirin ingestion, stated that : 


It has been demonstrated that the loss of 
blood (produced by aspirin) may not always 
be ignored ; thIF applies especially to the 
extent to which ~ne patient 1s already anae-
A11c and in a bad state generally . The, taking 
of aspirin over a long period Is most common 
In the case of persons suffering from rheu-
matoid arthritis . Many such patients are 
anaemic, a state of which has always been 
regarded as a consequence of the rheumatic 
process . Now that we know that aspirin can 
cause bleeding, It may be asked whether this 
has not likewise often played a more or less 
Important part in bringing about anaemla . 


Holt (Ref . 2), in a study in which gas-
trointestinal blood loss was measured af-
ter aspirin ingestion, found that 69 per-
cent of 35 subjects who were ingesting 40 
gr of aspirin (8 tablets daily) were losing 
blood and that 17 percent lost more than 
6 rr.l (an average of 20-fold over control 
values) . Ten of the 35 were "healthy" 
volunteers tested at the same doses, all 
10 bled with an average blood loss of 5.7 
ml daily. Fourteen out of the remaining 
25 subjects who bled had an average 
blood loss of 3.3 ml daily. These latter 
subjects were patients with negative his-
tories of gastrointestinal bleeding . This 
difference was found not to be statisti-
cally significant . Holt concluded that 
"This suggests that alimentary bleeding 
represents a very frequent side effect of 
aspirin therapy, and in some patients 
chronic ingestion of salicl'lates may be 
accompanied by sufficient blood loss to 
induce iron deficiency over a prolonged 
period ." 
The first report directly linking the 


consumption of aspirin with anemia ap-
peared in 1958 (Ref . 3) . The authors de-
scribed two cases of patients with severe 
anemia due to the ingestion of salic~~-
lates. The first, a 39-year-old man, com-
plained of fatigue and exertional d~~sp-
nEZ . For 7 Sears tie had suffered from 
migraine headaches and had taken an 
average of 8 to 10 tablets of aspirin 
weekly . His hemoglobin «~2s 8 .4 g ! 100 
ml and there %cere hematological fea-
tures of iron deficiency . A history failed 
to reveal the cause of the anemia, and 
after responding to :ntr..̂cencus iron 
therapy he -,k as disch~reed to the r:i :,^,a-
tient department ~c'~erc i:e \k .5 folloited 
with oral iron Ireatment. Six r~onths 
later he « .ls rcadmi� cd to the hosp;tal 
u : .h sc-vcre anemia ; :~~~r:~~elo~;n : 4 .2 
g 100 ,111) . lie : 
to 1 .:CCA:" ~ :1Jllc ll0i! 2 :SCf ;1C,: f :l(' 


n continued iron injections as an outpa-
is tient . 
-n The clinical and hematological find-
u- ings were compatible with iron deficiency 
h e anemia due to chronic hemorrhage . Oc-
h cult blood tests in the stools were nega-
as tive while the patient was hospitalized . 
- It was difficult to diagnose the reason 
s for the anemia . 


Then, on two occasions aspirin (10 
m gr) was administered three times daily 
n and the occult blood tests showed strong- 


ly positive results . Confirmation of the 
h relationship between salicylate consump-
- tion and the anemia was obtained when 


the patient was advised to discontinue 
e the intake of aspirin . Iron therapy could 
e soon be discontinued and at the time 


of publication theie was no recurrence 
of the anemia . 
The other case described in this re-


port was that of a 29-year-old woman 
who was admitted to the hospital for 
the treatment of anemia . She also com-
plained from fatigue and exertional 
dy"spnea, as well as epigastric pain and 
"acid-regurgitation". She had had severe 
headaches for a year for which she took 
up to "30 salicylate tablets" weekly.'Fier 
history also included a complication of 
hemorrhage during her "fourth con-
finement" (fourth child delivery) for which she had received a blooli trans-
fusion and iron tablets . Examination re-
vealed severe anemia (hemoglobin of 5 .6 
g/100 ml) apparently due to Iron de-
ficiency . She responded well to oral iron therapy . After leaving the hospital she 
regularly attended the outpatient clinic . 
The anemia recurred and required con-tinuous iron therapy which had to be 
supplemented on two occasions with in-
travenous iron . She had a dilatation and 
curetage and then a total hysterectomy . 
She still remained anemic and did not respond to a 6-month course of oral 
iron . Her anemia worsened to 4 .2 g of hemoglobin per 100 ml and she was again hospitalized . Her serial stool occult 
blood tests were negative . The diagnosis 
for the cause of the anemia in this case 
was akain very difficult . The patient was experimentally administered 10 gr aspirin four times daily which was fol-
lowed by strong occult blood reactions i-I the stools . 


This patient again was advised against 
salicylate ingestion and ar alternative 
analgesic was suggested . 1'he natient 
s[arted to take salicylates after having 
recovered from the anemia a again 
tier hemoglobin decreased from 14 .6 to 
11 .2 g.1100 ml . Eventually, after repeated 
exhortations the patient stopped taking 
salicylates and recovered. This latter 
case has been described in what may 
seem excessive detail ; however, the pur-
pose is to illustrate that in this case, 
because of the failure to obtain an early 
correct diagnosis, t. . ., . ;man had to 
undergo nc, only anemia nf long time 
duration but dilatation and curetage and 
eventually even hysterectomy at the age 
of 29 years. 
S .ubbe has described 16 cases of severe 


irca deficiency anemia due to blood loss 
as :~ccrt'.ed with aspirin ingestion (Ref . 
~ : I, �~~ ;')b^ COn17:'iEC:tS : 
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(n every patient the use of aspirin . even 
i( not the sole cause, played an important 
role in the development of the condition . 


There were no indications of peptic ulcer . 


profuse menses or haemorrhagic diathesis in 


any o[ these patients . It appears that the 
use of aspirin certainly does not need to be 
exEravagant to play a predominant role . 
The main feature of these 16 patients . all 


of whom developed strongly positive ben-
zidine reactions after the administration of 


aspirin, were : 
(t) reason for taking aspirin : rheumatic 


complaints, 4 ; headache, 12 (patients) ; 
(ill daily dose of aspirin 0 .5-3 g in 15 


(patients ) ; 
(iii) Age less than 25 pears in 9 : 
fiv) Sex 15 females ; 
(v) Hemoglobin less than 9 .0 g/100 ml 


in 15 . r 


He then commented on the difficulties 
oi diagnosing this type of anemia : "As a 
rule aspirin is no longer given after ad-
mission, and so the role of this drug will 
often 4e masked and will therefore not 
be found unless one is conscious of this 
process." 


All the patients reported by Stubbe had 
also a low serum iron and a high iron 
binding capacity . 
Menguy in a review of the clinical, 


pathological and pathogenetic aspects of 
gastric mucosal injury induced by aspirin 
described two other cases of aspirin-in-
duced anemia (Ref . 5) . The first case 
was that of a 60-year-old retired phar-
macist with severe iron deficiency ane-
mia. His hematxrit had never risen over 
30 percent except immediately after each 
of the many transfusions he had received . 
When the attending physician, 'to whom 
the patient had been referred, inquired 
about aspirin ingestion, which had never 
been explored before, the patient con-
fided he had been taking 2 g aspirin daily 
over the past 2 to 3 years. Initially, he 
had taken them for headaches, then it 
became a "habit ." Tests for fecal blood 
were carried out using °'Cr-tagged red 
blood cells during and after the adminis-
tration of 2 g aspirin daily. After the re-
sults of the tests were disclosed to the 
patient he stopped taking salicS'lates, and 
without any transfusion his hernatocrit 
rose from 19 percent upon admission to 
25 percent 2 weeks later : a month later 
it was 34 percent and 3 months later it 
0.'2S normal . 
The second case described in this re-


port was that of a 40-year-old woman 
who was admitted with severe an-mia 
after an episode of melena . 


'I'he patient later admitted taking at . 
aspirin-CO :1Laining preparation ;an aver -
age of 100 tablets weekly) over the pre-
vious 6 months . This one is the only case 
in the literature reviewed where the 
anemia was due to excessive doses of an 
aspirin-containing analgesic prepara-
tion . 
More recently, five cases of aspirin-


induced anemia have been ~ted to 
occur in children (Ref . 6) . The first case 
was that of a 3-year-old child wt . _ ` :ad 
received 150 Trig aspirin nightly as a 
"sedative" . His hemoglobin was 5.2 g,,100 
nit and his blood showed an iron defi-
ciency anemia pattern. After he stopped 
taking aspirin, the anemia. did not recur. 
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The second case involved another 3-year-
old child with a hemoglobin of 4 .3 g/100 
ml and his blood again showed an iron 
deficiency anemia pattern. The results 
of occult blood tests in the stool were 
positive on the first 3 days after admis-
sion. From repeated history-taking, it 
was found that the boy had been taking 
two to three 300 mg aspirin tablets daily 
for many months as a "sedative" . The 
third case was that of a 14-year-old boy 
with a hemoglobin of 5.8 gi100 ml and 
the blood film was classical of iron defi-
ciency anemia . The occult blood tests 
were positive for the first 5 days after 
admission . After repeated questioning 
the boy disclosed that he had been taking 
670 mg aspirin daily and often 600 mg at 
iii.-ht for 6 months "to relieve mild tooth 
aches, headaches and sleeplessness." 


Case 4 involved a 12-year-old girl with 
a hemoglobin of 7.1 g/100 ml and again 
the blood film showe¢ iron deficiency 
anemia . She eventually admitted having 
taken 600-1,200 mg aspirin daily for 4 
months before admission to the hospital . 
Case 5 was a 8-nionth-old infant wl~io 


had a hemoglobin of 7.4 g/100 ml and 
the blood film showed iron'deficiency 
anemia . Stool occult blood tests gave 
positive results. On closer questioning 
the parents admitted that the baby had 
received 2 "junior" 150 mg aspirin daily 
for the previous 6 to 8 weeks for febrile 
episodes, teething and as a "sedative" . 
Aspirin was stopped, the anemia re-
sponded to iron therapy and the baby 
remained well thereafter . 
The similar pattern in all five chil-


dren and the complete recovery when 
aspirin ingestion was stopped suggests 
strongly that the aspirin ingestion caused 
the anemia . 


All of the cases in this recieu of the 
literature suggest that caution should 
be exerted during asairin therapy and 
that when pallor, fatigue and easy ex-
ertion are the symptoms the possibility 
of aspirin-induced anemia should be in-
vestigated . 
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13, Dosage . , i i For pr idu_ t ; con!ai "t-
IRg 325 llt,Q (j qli per dO .:G9!' it! :!! . . 
Standard schedule . Adult or-_1 cio,ace i~ 
325 tng 15 ;r 1 to C30 mg (10 - - el: : ry 4 
hours n0h1le symptoms pei:si~.t~riot to ex-
ceed 3.900 mg 160 .-ri in 24 hours for riot 
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more than 10 days . Children l i to under 
12 years oral dosage is 437.5 mg (7.5 gr i 
every 4 hours while symptoms persist not 
to exceed 2,437.5 mg (37.5 gr) in 24 hours 
for not more than 5 days . Children 9 to 
under 11 years oral dosage is 406 .3 mg 
(6.25 gr) every 4 hours while symptoms 
persist not to exceed 2,031.5 mg (31 .25 
gr) in 24 hours for not more than 5 days . 
Children 6 to under 9 years oral dosage is 
325 mg (5 gr) every 4 hours while symp-
toms persist not to exceed 1,625 mg (25 
gr) in 24 hours for not more than 3 days . 
Children 4 to under 6 years oral dosage 
is 243.8 mg (3.75 gr) every 4 hours while 
symptoms persist not to exceed 1,219 mg 
(18 .75 gr) in 24 hours for not more than 
5 days . Children 2 to under 4 years oral 
dosage is 162 .5 mg (2 .5 gr) every 4 hours 
while symptoms persist not to exceed 
812.5 mg (12.5 gr) in 24 hours for not 
more than 5 days . For children under 2 
years, there is no recommended dosage 
except under the advice and supervision 
of a physician. 
(b) Nonstandard schedule . Adult oral 


dosage is 325 mg (5 gr) to 975 mg (15 gr) 
initially, followed by 650 mg (10 gr i 
every 4 hours while symptoms persist not 
to exceed 5.900 mg (60 gr) in 24 hours 
for not more than 10 days . For children 
under 12 years, there is no recom-
mended dosage except under the advice 
and supervision of a physician. 


(ii) For products containing 80 mg 
1.23 gr) per dosage unit . Children 11 to 
under 12 years oral dosage is 480 mg 
(7.38 gr) every 4 hours while symptoms 
persist not to exceed 2,400 mg 436 .9 gr) 
in 24 hours for not more than 5 days . 
Children 9 to under 11 years oral dosage 
is 400 mg (6.15 gr) every 4 hours while 
svmptoms persist not to exceed 2,000 mg 
(30 .75 gr) in 24 hours for not more than 
5 days . Children G to under 9 years oral 
dosage is 320 mg (4 .92 gr) every 4 hours 
while symptoms persist not to exceed 
1,600 m; (24.6 gr ) in 24 hours for not 
more than 5 days . Children 4 to under G 
years oral dosage is 240 mg (3 .69 gri 
every 4 hours u hile svmptoms persist not 
to exceed 1,`'00 mg ( 18 .45 gr 1 in 24 hours 
for not more than 5 days . Children 2 to 
under 4 years oral dosage is 160 mg ~2.46 
gr i every 4 hours while symptoms persist 
not to exceed 800 mg (12.3 gr ) in 24 hours 
for ncG more than 5 day-s. For children 
under 2 years. there is no recommended 
dosage except under the advice and 
supervision of a GhYsician. 


(iii) For rroducts containing more 
than 3?5 ?ng ~S qrl but not more Mar! 
431 nip (6.43 f1r, prr dosage unit . Adult 
cral dosage is more than 3?5 m, -5 gr, 
but not more than 8-i2 m, 41296 gr, 
iniUall~~, follo%~~ed by more than 32 .5 mg 
-5 gri but not more than d:l mg ~6.48 
gr 1 every 3 hours %~. hilesYmptoms persist 
r.ot to exceed 3.789 mg ~ 58 3'? Vr i in °1 
h-_irs for not more than 10 dav:. For 
children under 12 years, there is no rec-
ommer.ded dc .~~ice except under thc 
ajvice an ;i supcr%i~i,n of a pt~~~ician . 


4i%j For Products containing moro 
than -21 ma ~5-13 q,- but not more than 
435 m! ~7.46 4" ) 1~'r dOSO9c imit . Adult 
oral do<age i~ ntorc than 4°1 n-i ;; ~6 .48 
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gr) but not more than 970 mg (14.92 gr) 
initially, followed by more than 421 mg 
(6.48 gr) but not more than 485 mg (7.46 
r) every 4 hours or 842 mg (12 .86 gr) 


10tt 
not more than 970 mg (14 .92 gr) 


,ery 6 hours while symptoms persist not 
to exceed 3,880 mg (59.68 gr) in 24 hours 
for not more than 10 days . For children 
under 12 years, there is no recommended 
dosage except under the advice and 
supervision of a physician . 


(v) For products containing more than 
485 mg (7 .46 gr) but not more than 500 
mg (7.69 gr) per dosage unit . Adult oral 
dosage is more than 485 mg (7.4G gr) but 
not more than 1,000 mg (15.38 gr) ini-
tially, followed by more than 485 mg 
(7.46 gr) but not pore than 500 mg (7.69 
gr) every 3 hours or 970 mg (14.92 gr) 
hut not more 'than 1,000 mg (15 .38 gr) 
every 6 hours while symptoms pers4st 
not to exceed 4,000 mg (61.52 gr) in 24 
hours for not more than 10 days . For 
children under 12 years, there is no rec-
ommended dosage except under the 
advice and supervision of a physician. 


(vi) For products containing more 
than 500 mg (7.69 gr) but not more than 
650 mg (10 gr) per dosage unit . Adult 
oral dosage is more than 500 mg (7.69 
gr) but not more than 650 mg (10 gr) 
every 4 hours while symptoms persist not 
to exceed 3,900 mg (60 gr) in 24 hours for 
not more than 10 days . For children un-
der 12 years, there is no recommended 
dosage except under the advice and 
supervision of a physician. 


(4) Labeling . The Panel recommends 
the Category I labeling for analgesic 
ctive ingredients . (See part III. para- 


' 0 


-tpli BA . below-Category I Labeling .) 
addition, the Panel recommends the 


llowing specific labeling : (i) Warnings . 
(a) "This product contains aspirin. Do 
not take this product if you are allergic 
to aspirin or if you have asthma except 
under the advice and supervision of a 
physician" . 


(b) "Do not take this product during 
the last 3 months of pregnancy except 
under the advice and supervision of a 
physician" . 


Ac) For oral product formulations to 
be chewed before swallowing : "Dr not 
take this product for at least 7 days 
after tonsillectomy or oral surgery ex-
cept under the advice and supervision of 
a physician" . 


(ii) Standard aspirin dosage unit . In 
the previous discussion on "standard 
strength" dosage forms, the Panel made 
clear the need to indicate both the quan-
tity of aspirin per tablet, teaspoon or 
other dosage unit as well as the quantity 
by which a particular product containing. 
aspirin differs per dosage unit from the 
established standard of 325 mg (5 gr) 
aspirin per dosage unit . (See part II . 
paragraph E. above--Standard Dosag^ 
Unit and Analgesic Equivalence Value.) 
The Pan2l recommends that all prod-


ucts codtaining aspirin be clearly labeled 
as contz:ning aspirin or. the principal 
displas panel . In addition, labeling shall 
state in metric units and secondarily in 
apothecary unit-, the quantity of aspirin 
°r dosage unit . As previously stated, 
- h labeling will not only benefit all 


- 
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consumers but will alert those individ-
uals having sensitivity to aspirin . 


(a) Products containing the standard 
aspirin dosage unit . The Panel recom-
mends that products containing only 325 
mg (5 gr) aspirin per dosage unit be 
clearly labeled on the principal display 
panel : "Contains the standard strength 
of 325 mg (5 gr) aspirin per dosage unit" . 
The term "dosage unit" may be replaced 
by the applicable dosage form such as 
tablet or capsule. 


(b) Products containing aspirin in an 
amount different than the standard as-


= 
P:rin dosage unit . While the Panel rec- 


ends that products contain only 325 
mg (5 gr) aspirin per dosage unit, if the 
Food and Drug Administration is unable 
to implement this recommendation, the 
Panel recommends that products con-
taining an amount of aspirin other than 
325 mg (5 gr) aspirin per dosage unit be 
clearly labeled on the principal display 
panel : "Contains nonstandard strength 
of X mg (X gr) aspirin per dosage unit 
compared to the established standard of 
325 mg (5 gr) aspirin per dosage unit". 
The actual amount "X" of aspirin for 
the specific product shall be used . The 
t "dosage unit" may be replaced by 
t e applicable dosage form such as tablet 


~1' capsule. 
~ b . Acetaminophen . The Panel con-
cludes that acetaminophen is a safe and 
effective OTC analgesic when taken in 
the recommended dosage of 325 to 650 
mg every 4 hours while symptoms per-
sist not to exceed 4,000 mg in 24 hours 
for not more than 10 days . 


(1) Effectiveness. This drug belongs 
to a group of drugs which were intro-
duced into therapeutic use before the 
era of well-controlled clinical trials . 
Acetaminophen cN-acet5"I-p-aminophe-
no11 was first used by von Mering in 
1893 (Ref . 1) . Yet, as Beaver has ob-
served, there have been a number of suit-
ably controlled studies of its analgesic 
effect in man in the past few decades as 
noted below. 
While acetanilid and phenacetin have 


been used extensively since the time of 
their introduction, acetaminophen was 
used very little until Brodie and Axelrod 
demonstrated that in man, both ace-
tanilid and phenacetin are converted 
into acetaminophen and )posed that 
acetaminophen may be the "active" me-
tabolite through which both precursors 
exerted their pain relieving and fever 
reducing effects (Refs. 2, 3, and 4) . 
Flinn and' Brodie in 1948 evaluated 


the effect of 325 mg of acetaminophen 
in 12 normal healthy females subjected 
to experimental pain b5" means of heat 
radiation. They found that within 30 
minutes following administration the 
pain threshold rose significantly . The 
analgesic activity was maximal at ap-
proximately 2.5 hours and was ter-
minated at about 4 hours after adm nis-
tration. They also showed that the 
analgesic effect obtained with acetamin-
opiien was significantly superior to th it 
of placebo (Ref . 5) . 


Zelvelder administered repeated doses 
of 500 Ing acetaminophen, 500 mg aspirin 
and placebo in a crossover study in 


patients with chronic pain of different 
causes and found both analgesics su-
perior to placebo (Ref . 6) . 
Batterman and Grossman evaluated 


the analgesic activity of acetaminophen 
in 234 patients with musculoskeletal pain 
4sing doses of 300 or 600 mg 4 times 
daily for up to 25 weeks . They concluded 
that with the exception of inflammatory 
pathological situations acetaminophen 
was superior to aspirin for the treat-
ment of musculoskeletal pain (Ref . 7) . 


In a double-blind study Walienstein 
and Houde compared aspirin, acetamin-
ophen and salicylamide, all at a dose of 
600 mg, against placebo in a population 
of hospitalized cancer patients . The 
time-effect curves were similar for ace-
taminophen and aspirin and both were 
greater in peak effect and in duration 
than those for salicylamide and placebo 
(Ref . 8) . 
Lasagna, Davis and Pearson (Ref . 9) 


carried out a double-blind study in 373 
patients who had just undergone child-
birth. Acetaminophen, phenacetin and 
aspirin, 600 mg of each, were compared 
against placebo. They concluded that 
"in agreement with the findings of other 
workers, our data show that acet-
aminophen is, in commonly recom-
mended doses, an effective analgesic 
which can be satisfactorily substituted 
for acetylsalicyclic acid ." 


Kantor et al . compared aspirin at 
two dose levels, 600 and 1,200 mg, acet-
aminophen at 600 mg, and placebo in 
patients who had just undergone child-
birth and found the three drug treat-
ments were all significantly superior to 
placebo but not significantly different 
from each other (Refs. 10 and 11) . 
Parkhouse and Hallinon (Ref. 12) in 


a double-blind study in post-operative 
orthopedic patients, in which a nurse-
observer and the patient assessed the 
pain, found that both 600 mg aspirin 
and '1 g acetaminophen were easily dis-
tinguishable from placebo. 


In the study of Mcertel, Ahmann, Tay-
lor and Schwartau (Ref . 13) acetami-
nophen rated fourth after aspirin, me-
fenamic acid and phenacetin in the pa-
tients' ratings which were from 1 to i0 
and it rated third in a mean percentage 
relief of pain . They concluded that acet-
aminophen or phenacetin would be a 
reasonable alternative in case of aspirin 
intolerance. 


In AMA Drug Evaluations (Ref . 14), 
acetaminophen effectiveness is described 
c as follows : "The analgesic and anti-
pyretic efficacy of phenacetin and acet-
aminophen is equal to that of aspirin ; 
however, unlike aspirin, these. two anal-
gesics do not have an ti- inflammatory or 
uricosuric effects and thus are not as 
useful in the treatment of rheumatic 
diseases ." 
The Panel reviewed unpublished well-


controlled double-blind studies whe 
acetaminophen was studied in patients 
with headache iRefs . 15 and 161 . Acet-
aminophen 650 mg . was shown to be ef-
fective in the treatment of headache . 
Additionally, iii another double-blind 
crossover study of patients with migraine 
headache (Ref . 17 ~ patients received (a ) 
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a combination of 65 mg isometheptene, 
325 mg acetaminophen and 100 mg di-
chloralphenazone, (b) 325 mg acet-
aminophen and (c) placebo . Only the 
combination showed to be superior to 
placebo in this type of headache . 


I.i another study, not controlled, a 
combination of acetaminophen and Vi-
tamin C was studied in 45 patients with 


pain of different etiology (Ref. 18) . The 
doses used were four to six tablets (con-
taining 330 mg acetaminophen) per 24 
hours. Nine of these patients had head-
ache, and positive . favorable results were 


obtained in all of them . Four of these pa-
tients had pain described as neuralgia 
and all four obtained relief using this 
dose . 


In another uncontrolled study by Per-


rin (Ref . 19) acetaminophen in combi-
nation with Vitamin C (doses not given) 
was evaluated in 1,000 patients with pain 
of different etiology . Of these, 96 patients 
were admitted into the study for head-
ache . The results are mostly analyzed 
in global form for all patients included . 
However, the following statement is 
made : "patients with headache reacted 
well and were alleviated rapidly." Un-
fortunately, the doses and dosage regi-
men are not specified for these patients . 
An additional 66 patients in the study 
are identified as having "neuralgias and 
neuritis" but the response of this group 
of patients is not stated . 


In another single-blind study (Ref . 
20) . 500 mg acetaminophen was com-
pared with a combination of 300 mg 
acetaminophen, 5 mg hydroxyzine, 30 mg 
propoxyFhene hydrochloride and 30 mg 
caffeine . One to two tablets of each 
preparation were given to patients suf-
fering from tension headache . The re-
sults showed that 45 percent success was 
obtained with acetaminophen alone and 
90 percent with the combination. This 
superiority was attributed to the "po-
tentiation of the analgesic agents by 
hydroxyzinc." 
The Panel concludes that acetamino-


phen is effective in relieving the pain of 
headache, and that it is a general anal-
gesic of proven efficacy as shown by 
clinical testing. Thus, acetaminophen is 
considered to b^ ^qukalent to aspirin in 
its analgesic effects. although the lack 
of anti -inflammaLory action might make 
it less useful in -conditions having ail 
inflammatory component (Ref . 21) . 


(2) Safety . Numerous clinical studies 
have shown that acetaminoptien . when 
taken in recommended doses . is relative-
ly free of adverse effects in most age 
groups . even in the presence of a variety 
of disease states . There was no increase 
in fecal blood loss iRef . 22) . There were 
no stomach mucous membrane reactions 
in patients with gastrointestinal illnesses 
(Ref . 231 . There was no interference 
with the action of drugs which promote 
uric acid excretion in the uri .̂e i Ref. ^4 1 . 
No effects on clotting were ." n :n hemo-
philiacs (Ref . 25) . However. several stud-
ies have shomn small increases in blood 
clotting time in patients using acetami-
nophen, but concurrent anticoagulant 
therapy was considered manageable with 
conventional precautions iRef . 26) . 
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Larger than normal doses were required 
to produce a mild me4hemoglobinemia (a 
reversible blood disorder) (Ref . 27) . The 
safety of acetaminophen is discussed in 
detail below. The metabolism of acet-
aminophen was considered and has been 
reviewed by the Panel elsewhere in this 
document. (See part 11 . paragraph L. 
above-Absorption, Distribution, Bio-
transformation (Metabolism) and Ex-
cretion of Acetaminophen.) 
A few cases of hypersensitivity to acet-


aminophen have been reported, as mani-
fested by skin rashes (Ref . 281, thrombo-
cytopenic purpura (characterized by 
"black and blue" patches on skin and 
mucous membranes) (Ref . 29), rarely 
hemolytic anemia (anemia due to red 
blood cell destruction) and the very 
serious blood disorder agranulocytosis 
(Ref . 30) . Occasional individuals respond 
to ordinary doses with nausea and vomit-
ing or diarrhea . 
The only contraindications to the use 


of acetaminophen presently Nvell-estab-
lished are known hypersensitivities to 
the drug . Definitive studies are not avail-
able on whether or not acetaminophen 
should be used in patients with certain 
preexisting liver diseases . The Panel 
concludes that increased risk may be a 
possibility in these individuals and rec-
ommends that high priority be given to 
well-designed studies to resolve this is-
sue. 


(i) Animal toxicity . With regard to the 
acute toxicity of acetaminophen, the 
large doses of acetaminophen required 
to evoke toxic reactions in the studies 
cited below are considered bv the Panel 
to reflect a wide range of safety . This is 
especially true when those dosages are 
compared to the Panel's recommended 
single dose and daily intake . 
The single-dose oral LD ., idose that 


kills 50 percent of the animals, of acet-
aminophen in male rats was reported to 
he 3.710 mg~kg ~Ref . 31) . a; compared 
to the preciously reported LD of 1 .650 
nig'hg for pltenacetin in the female rat 
, Ref. 32 1 . The LD . of acetaminophen in 
the rat is about 300 to 400 times the usual 
,inGle dose in 50 to 70 kg ( 110 to 150 lbi 
adult humans . 


In an acute toxicit~~ study by Boyd and 
Bereczky ~ Ref. 31) . acetaminophen pro-
duced earlv pathologic effects in the rats 
similar to those seen in the same labora-
tory in an earlier study !Ref . 32, with 
phenacetin . Rats dying in :)-_ hours 
sho%ved extensive caUillarc-ce^o~ : :~ con-
gestion . tubular nephritis and centrilob-
ular hepatitis (kidney and liver inflam-
matory conditions, respectively- . %Vhen 
deaths occurred later with acetamino-
phen the hepatitis had progressed into 
hcu :iUc necrosis . 
A 100-dav LD of acetaminophen it,. 


thr r,t was found to be 770 m:; kr daily- . 
the IOU-da~ LD . was esUmtted to Le ?OJ 
mg kg d a ily ~ Ref. 331 . Extrapol .itim-, to 
humans ranging in weight froni 50 to 
h ; , 110 to 150 lU i the latter dose reprc-
sents about 5 to 7 times the usual maxi-
mum recommended daily dose of 3 .900 
in g. 
Boyd further found that hi ; 100-dav 


LD, in the rat produced atrophy of the 
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testes and inhibition of the production of 
sperm in rats and guinea pigs as well 
(Ref . 34) . The sex organs of females were 
affected to a lesser degree . Other effects 
noted by Boyd and Hogan (Ref . 33), in 
rats receiving the 100-day LD :., dose, in-
cluded kidney and liver damage. 


(ii) Acute toxicity in man. Several re-
cent reports have also described numer-
ous cases of poisoning in man by large 
single doses of acetaminophen, appar-
ently usually taken for suicidal purposes. 
Prescott, Roscoe, Wright and Brown 
(Ref . 35) observed liver damage in 1? of 
30 patients who had taken at least 15 g; 
one went into a coma induced by liver 
degeneration and died . In this report, no 
estimate was given of the lowest dose 
thought to have caused liver damage. 
Clark et al . (Ref . 36) studied a series of 
60 patients who took doses of acetamino-
phen claimed to range from 13 to 100 g. 
Forty-nine ..~ , eloped liver damage, 17 
progressed to hepatic encephalopathy 
(brain damage), and 12 died from fulmi-
nant liver failure. Death occurred in 4 to 
18 days after the ingestion of the drug . 
Proudfoot and Wright (Ref . 37) studied 
41 cases of acute acetaminophen poison-
ing, 17 of which showed liver damage . 
One patient died . 3 developed jaundice 
and the others showed only biochemical 
evidence of liver dysfunction. These 
authors stated that "liver damage is a 
toxic effect which is present in most 
patients who ingest more than 15 g of 
paracetamol" (acetaminopheni . In all 
these series it was noted that other drugs 
were, or mav have been, also taken . 


In the U.S . in 1972,61 cases of aceta-
minophen overdosage were reported to 
the National Clearinghouse for Poison 
Control Centers. Food and Drug Admin-
istration i Ref. 38) . Of these, 15 reported 
the ingestion of less than 3 .5 g. 23 be-
tween 3.5 and 15 g, and 7 ingested more 
than 15 g . Two of the latter developed 
toxic hepatitis. No effects of this nature 
were reported from doses lower than 15 
g . In 1971 there were only, 3 cases re-
ported in which more than 15 g were 
ingested . One of these had no symptoms . 
another experienced some lethargy, and 
the other experienced nausea, vomiting 
and abdominal pain . The Panel con-
cludes that single doses le, ' ;Ian 15 g 
are not usually associated with serious 
liver damage . The much lower incidence 
of reported acetaminophen hepatotoxic-
ity in the iJ .S .A . compared to En.-land 
has been attributed to the well kno~,~n 
axiom . if the diagnosis is not suspected, 
it i ; not seen . since one investigator re-
rorted 156 cases with 4 fatalities in one 
citv alone (Ref . 39 1 . 
A dose of 15 K is 23 times the usual 


recommended single dosa .-e of uceta-
miiiophen 1659 mg, and about 4 times 
the maximum recommended d;iilY in-
take . In estimating the range of s: :ot ;, . 
the single dosage comparison is prob-
ablv more appropriate than the compari-
son of the single toxic dose with the 
daily divided therapeutic dose . The toxic 
effect of acetaminophen on the liver is 
related to glutathione depletion. (Ref . 
401 . 
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Since acetaminophen is metabolized by enzymes (mixed oxidase) is responsible with liver disorders at this time, it is 
the liver the question of the safety of for the liver toxicity of acetaminophen . noted that there is no evidence to ex- 
s use in the presence of liver disease In normal subjects the concentration of clude this possibility and the considera- 


"~hould be considered . this metabolite is low, and it is further tions discussed above require that this 
In a study of 72 patients with various conjugated with glutathione to a non- possibility not be dismissed . 


forms of liver disease given 10 mg/kg of toxic metabolite . At high doses gluta- Although the Panel concludes that ad- 
acetaminophen, Fevery and de Groote thione stores may be overwhelmed and ditional studies are needed to determine 
(Re: . 41) found an increase in both the the reactive metabolite reacts chemically if a warning is required for normal doses 
serum levels and urinary excretion of with other compounds in the cell .:hich in adults or infants with liver disease 
unconjugated acetaminophen in the results in necrosis . It is pertinent to know 


, 
overdose may result in such severe liver 


presence of certain liver diseases (paren- whether liver disease might affect the damage that a label warning regarding 
chymal disease with hyperbilirubinemia liver toxicity of acetaminophen by inter- this effect is obligatory . The basis for 
or obstructive jaundice) . Patients with fering with the production of this toxic such a warning is well documented in cirrhosis exhibited plasma levels 2 to metabolite by nonconjugating path- several recent reviews of the hazards of 
3 times higher than those observed in ways and further conjugation with acetaminophen overdosage, especially subjects with no liver damage indicating cysteine to a nontoxic substance . with respect to the harmful effects on 
decreased rates"of metabolism . No de- There is evidence in the results of the the liver (Refs . 39, 48, and 50 through 
crease in the blood levels of conjugated above studies that in some forms of liver 52), 
acetaminophen or total urinary excre- disease there is a decrease in the con- The warning should state : "Do not tion of the drug could be demonstrated jugation of acetaminophen . This effect exceed recommended dosage because indicating that these two types of ob- significantly increases the half-life of severe liver damage may occur" . servations would not be expected to -,how acetaminophen to 3 to 4 hours in some Kidney damage has been described in differences in metabolism of free drug cases. It is perhaps significant that in numerous cases in which the liver injury as would be expected from the pharma- toxic reactions to overdoses of aceta- has been of primary concern in acute cokinetic characteristics of this drug . minophen the half-life is usually in- poisoning by acetaminophen, as pre- Vest and Fritz (Ref . 42) observed a creased to 4 hours (Ref. 35) . viously discussed . The nature of the in- lowered ability of the liver to conjugate Decreased metabolism of acetamino- jury to the kidney observed in such acute acetaminophen in six children with in- phen by normal conjugation mechanisms cases is apparently not related to the fectious hepatitis given 10 or 20 mg!kg (glucuronide and sulfate) observed in type of injury (papillary necrosis) which of the drug intravenously . In the acute some patients with chronic liver disease, typically results from long-term abuse phase of the hepatitis the excretion of could potentially increase toxicity of ac- of analgesic drugs . conjugated acetaminophen was de- etaminophen by increasing the relative One case of the papillary necrosis type creased . However, urinary excretion of fraction metabolized through noncon- of kidney injury has been reported (Ref . free drug or excretion of total conjugated jugating pathways to the toxic metabo- 53) following prolonged use of aceta- acetaminophen is an insensitive method lite . Decreased conjugation could also in- minophen at a dose of 11 to 18 g daily to observe changes in metabolism of dicate decreased capacity of the liver for 6 months in combination with pro- acetaminophen . Direct comparison of to further conjugate the toxic metabo- portionately large doses of chlor- blood levels of unchanged drug indicates lit6s with gluthathione to a less toxic mezanone . Two other cases, though hat the relative rate of conjugation can conjugate . questionably attributed to acetamin- 


decreaFed significantly without sig- 


0 
An alternative explanation for the in- ophen (Ref. 54), involved in one case ificant differences in urinary excretion creased susceptibility of chronic aico- this type of kidney injury which con% of total conjugates . Free acetaminophen holics to the hepatotoxicity of acetamin- tinued after switching to acetaminophen disappeared more slowly from the blood . ophen (Ref . 47) is the induction of the after the consumption of phenacetin- :he effects on excretion and blood levels microsomal enzyme systems (noncon- containing analgesics for 14 years . In 


of the conjugates and free acetamino- jugating) by chronic use of alcohol (Ref . the other case, the kidney damage de- plien reflected a partial inhibition of the 48) . However, recent evidence suggests veloped after 5 years of intake of 1 .5 g conjugation of the dru; to its glucuro- that the overall elimination by conjuga- acetaminophen daily along with other nide and the sulfate re.sulting in a mod- tion is decreased in alcoholics similar to drugs including some drugs containing 
erate delay in the total elimination of that observed in other cases of decreased phenacetin . Master (Ref . 55) reported a the drug from the body . In 33 patients liver function . case of analgesic-induced kidney injury with liver cirrhosis. Jirsa and Hykes Shamszad et al . found that preexisting in a woman who took an average of (Ref . 43) found no effect on the excre- liver disease significantly decreases the 1 .5 g acetaminophen daily for 10 years, tion of conjugated acetaminophen but rate of elimination of drug (as evidenced though other analgesics were consumed did find a significant decrease in dia- by the increased half-life of unchanged previously or concurrently . Nanra (Ref . beUcs . Srhmid and Hammaker (Ref . drug in the plasma in patients with 56) mentioned two other cases of anal- 94) observed no significant reduction in cirrhos : .. ac.'. : : . :e 3 .5-!-1 .3 hours? and gesic-induced kidney injury xcurring the formation of conjugated acetamino- active alcoholic hepatitis (4 .5±1 .5 hours) in Australia. He attributed these to phen in five patients with Gilbert's dis- compared to chronic alcoholics with nor- acetaminophen alone but he described ease (congenital liver disorder) after the mal liver function (2 .2-} .039 hours) and no details. In none of the above six administration of 30 ing kg of aceta- chronic alcoholics off alcohol for 7 days cases, in which the consumption of minophen but did not study blood levels (2 .8±0.7 hours)) r Ref. 49i . acetaminophen was involved . is it clear of unchanged drug . In studies on infants Thus several types of liver disease re- that this drug was the sole cause of the prior to the development of their ability sult in prolonged half-lives of unchanged analgesic-induced kidney damage or to metabolize this drug, no significant drug which are about the came increase that it xas the primary drug of abuse hematologic or other toxic effect were (about 4 hours) observed in patients who Abel (Ref . 57) and the Royal Austra- produced by single oral doses of aceta- suffer liver damage after acetaminophen 


, 
lasian College of Physicians (Ref . 58~ minophen up to 16 .6 mg kg iRef . 451 . overdosage . have stated that patients fail to recover or by 100 mg 3 times daily recially for 


3 days ( Ref 461 
One cannot conclude that because an from kidney injury when their intake of . . 


There ha~e been no clinical studies of 
increased acetarninophen half-life oc- phenacetin comb:nations is replaced by 


thr ~ffect of li%er disorders on metabolic 
curs in association with acute liver dam- acetaminophen either alone or in 


.) : ; %eavs other than the glucuronide and 
age caused by acetaminophen . chat in- combinations . 


s~iliate conjugaticn pathways through 
creased acetaminophen half- ::fc caused In studies on healthy adult human 


which acetaminophen may be metabo- 
by preexisting liver disease u :ll increase subjects, Prescott (Ref . 59) and Prescott, 


li ed In this Connection Mitchell et al 
the potential or severity of acetami- Sansur . Leien and Conney" ~Ref . 60) ob- z . . 


.ef. 40) have postulated that a minor 
nophen hepatoxicity . Well designed stud- : erved a slight increase in the excretimri 
ies to answer this question are needed . of kidney tubule cells in the urine 


O 
t as yet unidentified highly reactive Although the Panel does not have evi- following the intake of 3 6 g aceta- 
etabolite formed by nonconjugating dence to warrant a uarning to persons minophen daily for 5 days . In the latter 
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study the increase was significant in 
one of eight subjects on acetaminophen 
and two of nine subjects on the same 
dosage schedule of phenacetin . This ef-


fec6 was considerably less than that seen 
in subjects taking similar doses of 
aspirin. 


Edurards, Edu"ards, Huskisson and 
Taylor (Ref . 61) found only a minor im-
pairment of urine concentrating ability 
in 6 of 13 patients after their intake of 
2 to 30 kg acetaminophen over a period 
of 2 years . Batterman and Grossman 
(Ref . 7) noted no blood, liver or kidney 
disturbances in human subjects receiv-
ing 3 .6 g daily for up to 116 weeks . 


In alh experiment on dehydrated dogs, 
Bluemle and Goldberg (Ref . 62) found 
a high concentration of acetaminophen 
in the papillae of the kidney after a 
single dose of phenacetin, and a similar 
concentration of the drug in the renal 
papillae was observed after a single dose 
of acetaminophen . However, in this 
study, no concentration of acetainin-
ophen was found in nondehydrated dogs . 
Acetaminophen has not been reported 


to produce effects on the central nervous 
system like those produced by phen-
acetin, variously described as euphoria, 
stimulation, sedation, depression, etc . 
These effects of phenacetin are consid-
ered to constitute the basis of the po-
tential for abuse of analgesic prepara-
tions containing this drug : In comparing 
the subjective effects of phenacetin and 
acetaminophen in 20 healthy male vol-
unteers, Eade and Lasagna (Ref . 63) 
found that phenacetin "depressed mood, 
energy and mentation," while aceta-
minophen in the same dose . 28 mg/kg, 
had no such effects and did not differ 
from aspirin or placebo . However. Nakra 
et al . recently reported that some pa-
tients, especially housewives, have used 
acetaminophen as a "pick-me-up" and 
raises the possibility that some will abuse 
it (Ref . 64) 
No comparison has yet been made 


with regard to the relative abuse poten-
tial of analgesic mixtures of phenacetin 
and similar mixtures of acetaminophen . 
A longer history of use of acetaminophen 
combinations, especially those with as-
pirin, will be required before this ques-
tion can be answered . However, con-
sidering the lack of effects of 
acetaminophen on the sensorium sim-
ilar to those of phenacetin it is justifiable 
to conclude that acetaminophen, as a 
single entity or in analgesic mixtures, 
does not have the abuse potential dem-
onstrated for analgesic mixtures con-
taining phenacetin . Reports from Aus-
tralia (Ref. 59) showing that established 
abusers of phenacetin-containing drugs 
coiifinued to abuse acetaminophen com-
binations after the removal of phen-
acetin from proprietary products, do not 
indicate a primarw abuse potential of 
acetaminophen or of its analgesic 
mixtures . 
The Panel concludes from observa-


tions reviewed above "hat acetamin-
ophen may be taken in recommended 
doses without undue risk . 
The Panel has examined the regula-


tions of the Poison Prevention Packaging 
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Act of 1970 as set forth in 21 CFR 1700 .15 
(a), cb1 and (c) , that provide for poison 
prevention packaging standards for as-
pirin-containing products in a dosage 
form intended for oral administration . 
The standards for child-resistant safety 
closures required on the containers )f 
these products are intended to protect 
children from intentional or accidental 
ingestion without hampering the adult 
use effectiveness of the products . The 
Panel concurs With these standards and 
is of the opinion that the standards for 
child-resistant safety closures should 
apply to the containers in which acet-
aminophen oral products are packaged 
as well as to aspirin-containing products . 
The Panel further concludes that the 


restrictions on the maximum number of 
tablets permitted in containers of aspirin 
products for child use should also apply 
to acetaminophen products formulated 
for use in children only . Therefore, acet-
aminophen products containing 80 mg 
(1.23 gr) tablets intended for oral use 
in children should contain no more than 
36 tablets to reduce the hazard of acci-
dental poisoning, as set forth in 21 CFR 
201 .314(c) (2) for products containing 
80 mg (1 .23 gr) tablets of aspirin for 
pediatric use. 
The Panel concludes that the OTC 


packaging requirements for safety clo-
sures and the restriction on the maxi-
mum number of tablets in the containers 
of aspirin products for pediatric use 
should also apply to acetaminophen 
products for use in children . 
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(3) Dosage . (i) For products contuin-
ing 325 mg (5 gr) per dosage unit . !a) 
Standard schedule. Adult oral dosage is 
39-5 mg (5 gr) to 650 mg (10 gr) every 
4 hours while s5~mptorns persist not to 
exceed 3.900 mg (60 gr) in 24 hours for 
not more than 10 days . Children 11 to 
under 12 years oral dosage is 487.5 mg 
c7 .5 gr~ every 4 hours while symptoms 
persist not to exceed 2,437.5 mg (37.5 
gr) in 24 hours for not more than 5 da~s . 
Children 9 to under 11 years oral dosage 
is 406 .3 mg (6 .25 gr ) every 4 hours 
while symptoms persist not to exceed 
2.031 .5 mg i31 .25 grl in 24 hours for 
not more than 5 days . Children 6 to un-
der 9 years oral dosage is 325 mg (5 
gr) every 4 hours while symptoms per-
sist not to exceed 1,625 mg 125 gr i in 
24 hours for not more than 5 days . 
Children 4 to under 6 years oral dosage 
is 243.8 mg (3.75 gr),everr 4 hours while 
s~-mptoms persist not to exceed 1 .219 
mg 1 18 .75 gr) in 24 hours for not more 
than 5 days . Children 2 to under 4 
~ears oral -' ,~,e is 163 ; mg (2 .5 gri 
e~~er~~ 4 hours _,de s~~m4~i, ;ms persist not 
[e exceed 812 .5 mg ( 12 .5 gr i in 24 hours 
for not more than S days . For children 
under 2 years, there is no recommended 
dosage except under the advice and su-
perrison of a physician . 


tbi Nonstandard schedule . Adult oral 
dosage is 335 mg (S Kri to 975 mg (15 
gr i initially, followed b5~ 650 mg (10 
gr) every 4 hours while s~~mptorns per-
sist not to exceed 3 .900 Trig 160 gr) in 
2-~ hours for not iriore than 10 da~s . 
For children under 12 years . there is 
no recommended dosage except under the 
2dt'ICr, and FUpert'1~10 :1 O : 8. p})tS1C1117 . 


(ii) For prod!:cts co~:tairt :rtn ~0 ntg 
1 !?3 gr1 per dosage unit . Children .1 to 
under 12 ~ ears oral do .-.age is 980 mg 
17 .38 gr i crer~4 hours while s%niptonis 
persist not to exceed °.400 mg ~ 36 .9 gr i 
in 24 hours for not more than 5 days . 


- Children 9 to under 11 years oral dosage ' is 400 mg (6.15 gr) every 4 hours while " symptoms persist not to exceed 2,000 mg f (30 .75 gr) in 24 hours for not more than 
5 days . Children 6 to under 9 years oral 


, dosage is 320 mg (4.92 gr) every 4 hours ,dosage 
symptoms persist not to exceed t 1 .600 mg (24 .6 gr) in 24 hours for not 


- more than 5 days . Children 4 to under 
6 years oral dosage is 240 mg t3.69 gr! 
every 4 hours while symptoms persist 


° not to exceed 1,200 mg c18.45 gr> in 24 
_ hours for not more than 5 days . Children 
e 2 to under 4 years oral dosage is 160 mg 


(2 .46 gr) every 4 hours while symptoms 
persist not to exceed 800 mg (12.3 gr) in 
24 hours for not more than 5 days . For 
children under 2 years, there is no rec-
ommended dosage except under the ad-
vice and supervision of a physician. 


iiii) For products containing 500 mg 
(7.69 gr) per dosage unit . Adult oral 
dosage is 500 mg (7.69 gr) to 1,000 mg 
115.38 gr) initially, followed by 500 mg 
17.69 gr) every 3 hours or 1,000 mg (15.38 
gr ) every 6 hours while symptoms persist 
not to exceed 4,000 mg (61 .52 gr) in 24 
hours for not more than 10 days . For 
children under 12 years, there is no rec-
ommended dosage except under the 
advice and superVision of a physician . 


(4~ Labeling . The Panel recommends 
the Category I labeling for analgesic 
active ingredients. (See part III. para-
graph B.1 . below--Category I Labeling .) 
In addition, the Panel recommends the 
following specific labeling : (i) Warnings . 
(a) "Do not exceed recommended dosage 
because severe liver damage may occur" . 


ib i "Do not take this product for the 
treatment of arthritis except under the 
advice and supervision of a physician" . 


(ii) Standard acetaminophen dosage 
unit . In the previous discussion on 
"standard strength" dosage forms, the 
Panel made clear the need to indicate 
both the quantity of acetaminophen per 
tablet, teaspoon or other dosage unit as 
well as the quantity by which a particu-
lar product containing acetaminophen 
differs per dosage unit from the estab-
li :hed standard of 325 mg (5 gr) aceta-
minophen per dosage unit. (See part II . 
paragraph E. above-Standard Dosage 


Unit and Analgesic Equivalence Value.) 
The Panel recommends that all prod-


ucts containing acetaminophen be 
clearly labeled as containing acetamino-
phen on the. principal uisplay panel. In 
addition . labeling shall state in metric 
Units and secondarily in apothecary units 
1he quantity of acetaminophen per dos-
age unit . 


~ a , Products containing the standard 
ccotcminophen dosage unit . The Panel 
recommends that products containing 
only 335 mg (5 gr) acetaminophen per 
dc


. 
zage unit be clearly labeled on the 


principal display panel : "Contains the 
standard strength of 325 mg (5 gr~ 
acetaminophen per dosage unit". The 
term -dosage unit" may be replaced by 
the applicable dosage form such as tablet 
or c:.p :ute . 


~b, Products containing acetamino-
phen in art anioiint different thart !he 
standard acetaminophen dosage unit . 
While the Panel recommends that prod-
ucts contain only, 325 mg (5 3r) aceta- 
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minophen per dosage unit, if the Food 
and Drug Administration is unable to 
implement this recommendation the 
Panel recommends that only nonstand-
ard dosage units of 500 mg (7.69 gr) be 
recognized for acetaminophen in addi-
tion to the standard dosage unit of 325 
mg (5 gr) . The Panel recommends that 
products containing 500 mg (7.69 gr) of 
acetaminophen per dosage unit be clearly 
labeled on, the principal display panel : 
"Contains nonstandard strength of 500 
mg (7.69 gr) acetaminophen per dosage 
unit compared to the established stand-
ard of 325 mg (5 gr) acetaminophen per 


ag u 
P 
it' 


T 
b b e dosa e f r J 


e n 
" 


he 
term "dosage unit" in 'uth 


a, tablet 
or "P"le


. 


y be re laced 
I 
the 


applica I g 


'. C.1c, 
'
. "'basp"'.. 


The Panel con-
cludes that calcium carbaspirin is a safe 
and effective OTC analgesic when taken 
in the recommended dosage of 414 to 828 
mg every 4 hours white symptoms per-
sist not to exceed 4,968 mg in 24 hours 
for not more than 10 days . 


(1) Egectiveness . Calcium carbaspirin 
is a complex of calcium acetylsalicylate 
and urea (Ref . 1) . This compound is also 
frequently called soluble calcium aspirin. 
This nomenclature has produced some 
confusion with another preparation 
which consists of aspirin, calcium car-
bonate, and citric acid, which occasion-
ally is also referred to as "soluble" cal-
cium aspirin. Because calcium carbas-
pirin is a larger molecule than aspirin, 
a larger amount (414 mg) will be re-
quired to produce the same pharmaco-
logical.eHect as that produced by 325 mg 
of aspirin . Levy and Hayes have reported 
that the dissolution rate for this com-
pound is faster than that for aspirin 
(Ref . 2) . However, Beaver noted that the 
rate of absorption into the bloodstream 
was similar to that of aspirin (Ref . 3) . 
Bonica and Allen have reported that 
"there is no evidence that it offers a 
clinically significant advantage 'over 
aspirin) in the rate in «hich analgesic 
effects are achieved" (Ref . 4 1 . 
The Previous discussion in this docu-


ment with regard to effectiveness of as-
pirin including the limitations on maxi-
mum daily and total intake are applica-
ble here with a slight modification based 
upon potency (414 mg instead of 3°5 mg 1 . 
In addition, the p-evious disc ussion on 
aspirin dose-resp~nse relationship re-
garding the lack o. correlation between 
blood levels and threshold levels of an-
alqesia. rapidity of onset of anal,,esic 
action, intensity of analgesia, and dura-
tion of pain relief, are equall .% applicable 
to calcium carbaspirin . ~See part III. 
paragraph B.La .~ 1 , above-Effective-
[1255. ) 


12) Safety . Evidence indicates that 
C1ICIURI CaCb1sE71C1T1 IS 1S 58f2 as aspirin 


%k hen taken it : equiS' .1!C1 :C doses Ref . 5 - . 
It is 1 complex of urea and calciuni 
acet0salic>late vhi^h i ; hv:drol~'zed 
lbroken down, in the hastrointastinal 
tract to aspirin . calcium a .,-.d urea . While 
calcium carbaSpirin has a more rapid 
cli5Solution rate than aspirin, the 
amounts of calcium and urea formed 
from the breakdown of therapeutic dose ; 
of calcium carb.isPirin would not be ex- 


pected to have any pharmacological ef-
fects . It is assumed that calcium and 
urea are not absorbed in significant 
quantities . Thus the severity and inci-
dence of adverse reactions either prior 
to or after absorption of calcium carb-
aspirin would be comparable to the inci-
dence of adverse reactions discussed pre-
viously in this document for aspirin . (See 
part III . paragraph B.I .a .(2~ above-
Safety .) 
The only studies which show that the 


side effects of calcium carbaspirin may 
be different from those of aspirin are 
the following : Muir and Cossar (Ref . 6) 
in a study with patients undergoing gas-
trectomy summarized their finding as 
follows : "Soluble calcium aspirin has 
shown no sienificant signs of gastric 
irritation in 95 gastrectomy specimens. 
Standard aspirin has shown potentially 
serious gastric lesions in 8 out of 102." 
These authors also found that calcium 
carbaapirin produced significantly less 
gastric bleeding than aspirin in 20 pa-
tients (aspirin 65 percent with bleeding, 
calcium carbaspirin 5 percent with bleed-
ing) with no previous history of dys-
pepsia . 
One article reported a series of studies 


using radioactive labeled chromate to 
determine gastrointestinal blood loss 
when aspirin and calcium carbaspirin 
were ingested (Ref . 7) . The authors con-
cluded that gastrointestinal bleeding oc-
curred for both drugs, but the quantities 
of blood lost were less with calcium 
carbaspirin than with aspirin prepara-
tions for the same subjects (Ref . 7), and 
this difference was highly significant ip 
is less than 0.011 . 


In an unpublished study submitted by 
the manufacturer (Ref . 5j . 20 patients 
with known intestinal ulcers and °0 pa-
tients with arthritis were followed for 
9 months . Stool tests for blood using the 
testing reagent guaiac were used . A com-
parison between aspirin . placebo and 
calcium carbaspirin revealed guaiac re-
agent-positive stools in all three situa-
tions. and no difference could be ob-
served between the three [re�trr.ents. 
The data are difficult to assess ; the re-
stilts were not presented in tabulated 
form and the data were not slat i,;ticallv 
analyzed . 
The Panr . . --ludes that ul : le ~iiahtlv 


less gastrointestinal bleeding .r,av re-
sult from the use of calcium carba :piriu, 
nut enough evidence exists !o differen-
L :ace this effect quantitativel,,.- --),n that 
of aspirin . ConsequentlY, all cau! :o : :s re-
quired (or a .spirin Should be requ.red for 
CaI1CU[Il C3CbasjilC1I1 . 


~3~ Dc ;(,,nr " . Adult oral do .<,i ;e : .~ 414 Co 
8'?F mg every 4 hours %chlle ~- ". :r ;?toms 
pe!-ist not to exceed 4.968 n : :; In 24 hours 
foi not more than ;0 da "rs . Child,-on 11 to 
under 1° years oral dosage is r3=1 in :; 
cccrv 4 haurS while sy!nptoms per<i :t noC 
to exceed 3 .10 .5 mg in "4 ho~ ;r .< :o! not 
more than i days . Children 9 to - ;nder 
11 ~ nrs oral dosage i ; 517 .5 In,-, every 
4 hours «hife s>nptoms pers :~t not to 
exceed 2 .5875 Ing in 24 hours for- not 
more than 5 da%s . Children 6 ~o under 
9 Sears oral do-age is -;I4 mg e%ery 4 
hours while symptorns persist not to ex- 
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ceed 2.070 mg in 24 hours for not more 
than 5 days . Children 4 to under 6 years 
oral dosage is 310.5 mg every 4 hours 
while symptoms persist not to exceed 
1,552.5 mg in 24 hours for not more than 
5 days . Children 2 to under 4 years oral 
dosage is 207 mg every 4 hours while 
symptoms persist not to exceed 1,035 
mg in 24 hours for not more than 5 days . 
For children under 2 yesis, there is no 
recommended dosage except under the 
advice and supervision of a physician . 


<4) Labeling . The Panel recommends 
the Category I labeling for analgesic ac-
tive ingredients. (See part III. paragraph 
B.1 . below-Category I Labeling .) In ad-
dition, the Pane! recommends the fol-
lowing specific labeling : (i) Warnings . 
(a) "This product contains aspirin. Do 
not take this product if you are allergic 
to aspirin or if you have asthma except 
under the advice and supervision of a 
physician" . 


(b) "Do not take this product during 
the last 3 months of pregnancy except 
under the advice and supervision of a 
physician". 


(c) For oral product formulations to 
be chewed before swallowing : "Do not 
take this product for at least 7 days after 
tonsillectomy or oral surgery except 
under the advice and supervision of a 
physician" . 


(ii) Analgesic equivalence value. In 
the previous discussion on "standard 
strength" dosage forms the Panel made 
clear the need to indicate the quantity of 
calcium carbaspirin per tablet, teaspoon 
or other dosage unit as well as the quan-
tity by which a particular product con-
taining calcium carbaspirin differs per 
dosage unit from the established stand-
ard of 325 mg (5 gr) aspirin. (See part 
II . paragraph E. above-Standard Dos-
age Unit and Analgesic Equivalence 
Value.) 
The Panel recommends that products 


containing calcium carbaspirin be clear-
ly labeled oil the principal display panel : 
-Equivalent to X mg (X gr) per dosage 
unit of the established standard of 325 
nig ~5 gri aspirin per dosage unit". The 
actual amount of "X" of equivalent anal-
gesic effectiveness for the specific prod-
uct shall be used . The term "dosage unit" 
may be replaced by the applicable dosage 
form such as tablet or capsule. For ex-
ample, a product containing 414 m; cal-
cium carbaspirin per tablet 4dosage 
unit) shall be labeled . "Equivalent to 325 
mg 5 grl per tablet of the established 
standard of 3'?5 m,g ~5 gri aspirin per-
tablet". 
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(7) Plerson, R . N ., P . R . Holt, R . 
G
M . Watson 
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e Disease, 6 :1115-1'125, 1961 . 
-' d . Cholfne salicylate. The Panel con-


cludes that choline salicylate is a sate 
and effective OTC analgesic when taken 
in the recommended dosage of 435 to-870 
mg every 4 hours while symptoms persist 
not, to exceed 5i220 mg in 24 hours for 
not more than 10 days. 


(1) Effectiveness. Choline salicylate is 
one of several nonacetylated salicylates 
reviewed by the Panel . Choline salicylate 
is highly soluble and may be adminis-
tered as a stable, palatable liquid . It 
should be noted that an advantage of 
this drug is that it is the only liquid sal-
icylate preparation that is currently 
available on the OTC drug market . It is 
said to be absorbed 5 times faster than 
aspirin (Ref . 1) . Beaver (Ref . 2) has 
stated that "While choline salicylate 
may prove more palatable than an equiv-
alent dose of aspirin, the analgesic effec-
tiveness of the two drugs has never been 
adequately compared, and experience 
with sodium salicylate suggests that 
from the standpoint of analgesia at least, 
simple salicylates are less than equian-
algesic when compared with ecfuiva ent 1 


0 


-Ises of aspirin 
' 
" 


While no well-controlled clinical stud-
,s for the assessment of the analgesic ac-
tivity of choline salicylate have been 
found . the Panel's review of the scienti-
fic literature has produced sufficient ev-
idence of its analgesic activity . Broh-
Kahn (Ref . 3 j conducted a study in 
which 80 physicians throughout the U.S, 
and Canada gave this drug to 1 .200 pa-
tients . Attempts were made to compare 
the effectiveness of choline salicylate to 
that of aspirin. This was accomplished 
in several ways . In some cases. patients 
had been treated with aspirin. and when 
its effect was assessed . it was discontin-
used and replaced ,i ith choline salicylate . 
In other cases in wi~ : . . ciie effect of a:-
pirtn was not previously ascertained, a 
;roi;sovec study %vas performed . Physical 
differences in the appearance of both 
drugs precluded the use of a double-blind 
:echnique. Finally . in some cases the ph%-
siriau coaipared the effects of cholitie 
sali~clate in some patients -,vith the 
kno~.c» effects of aspirin in his patient 
population at large. The author con-
cluded that "cholir,e salicy late displayed 
a more favorable effect than n<I>irin ." No 
adequatr s tati :; tica l ar.al~ ~ . : , ; : pre~e:~ted 
to support this conclusion . \ 


Lear~~ -Ref 11 has al .~o reported that 
~alic~l~,concentration in the blood of 
man r:- :s faster and to a considerabi5~ 
higher :evel after the administration of 
choline salicylate than after the ad-nin-
+~tration of aspirin. 
~ , Levy . Gumtow and Ftutowski 1 Ref. 4 1 . 


a study vvith 12 healthy male volun- 
ieerc, assessed the blood plasma leveis ob-
tained after the administration of a solu- 
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tion of choline salicylate with those of 
two product formulations of aspirin tab-
lets, aspirin tablets combined with alu-
minum glycinate and magnesium car-
bonate and an aqueous solution of so-
dium salicylate. The authors concluded 
that the two aspirin formulations pro-
duced significantly lower absorption 
rates than choline salicylate solution . 
There was no difference in absorption 
between the several types of salicylates 
administered in solution iRef . 4) . 
Wolf and AboocLy (Ref. 5 1 have also 


shown that choline salicylate is more rap-
idly absorbed than aspirin . 
Broh-Kahn (Ref . 6) in a study with 


normal volunteers who acted as their own 
controls has shown that choline salicylate 
is absorbed approximately 5 times more 
rapidly than aspirin. 
The significance of faster absorption 


has not keen d .cermined, since there is 
no evidence that faster absorption also 
indicates a faster onset of analgesic ef-
fect. Besides, as stated by Beckman (Ref . 
7), "it is absurd to claim advantages for 
compounds that may at best advance the 
advent of relief no more than a few min-
utes ." 
2 Safety . The Panel finds that choline 


salicylate is about as safe as aspirin. 
because the side effects are similar to 
aspirin and those of the other salicylates. 
Yet unlike aspirin and the other acetyl-
ated salicylates, choline salicylate ha; 
not been reported to be associated with 
reactions causing asthmatic . attacks in 
susceptible people . In addition, choline 
salicylate, as well as the other nonacetyl-
ated salicylates, do not affect the platelet 
adhesiseness involved in the clotting 
mechanism . However, choline salicylate 
in large doses does have an effect (in 
another asr;ect of the clotting mecha-
nism . an hypoprothrombinemic effect . 
Therefore. the caution c,,ncernitig bleed-
ing should be addressed to that popula-
tion n}iirh is exposed to large doses ~)f 
choline salicylate . 
There have been mxn~~ reports a>ses.~-


inQ the oc^urrenre of gastrointestinal 
bleeding associated with the use of cho-
line salicN late . L1'ats3n and Pierson - Ref . 
8- mbasured Rastrointest .inai bleeding :n 
91) nr.rnial %oltin?cer ; %rho had + . :~,e~ted 
i.ariocs salicclatc compuunc : . .iie sui."-
ject~ uere injected %~~ith radioac:ivelY la-
beled red blood cells and the dailc stools 
were checked for blood loss . The avera~"e 
loss .ca; 4-8 ml for the p;itieri ., tak~i:~_ 
a~pinn Ten percent shoaed rt io .,s of 
o%er 10 ml dail~: for a<pirin . Chnline 
~alicylate resulted III ,in a«erave daily 
loss of 0.5 1111 . 
Lange -Ref . 9 - selected 19 patients 


v. ho had Shown siRrs of occult , un'~ern , 
or mantte~t ~t :otr~cabie~ bleeding 'in-
de : e : dinar~ ;al :~ .late trc at :uei :t rip 
cc:icl,ided that . tLece le ; ;~ ;cidfnce 
of blood In the stool %%Ith 01F, 11 .<e 
choi:ne ;alicvl:ttP . i! : ,i cre< .~ocer :! .~ . : . 
.3 percent (if f :,ttipn " s «ho to .-)k , :s :irin 
xersus 36 percent of those using c:ioline 
:alic~ late sho%ved occult blood loss . 


Rider et al . ~Ref . 10' . uSih~, the gas-
troscope studied 30 patients soon after 
in;e-tion of choline salic}1ate . He found 
no evidence of irritation of the muoous 


membrane of the stomach, hyperemia, 
hemorrhage, or ulcer . 


In another study using radioactive 
Chromium-51 tagging of cells, Pierson, 
Holt, Watson and Keating ( Ref. 1r ) 
demonstrated that 73 percent of 148 pa-
tients had significant bleeding with as-
pirin. When choline salicylate was used . 
no intestinal bleeding was noted. Croft. 
Cuddigan and Sweetland (Ref . 12) us-
ing Chromiem-51 labeled red blood cells 
reported the same amount of bleeding 
after choline salicylate or soluble as-
pirin administration . 
A submission summarizes ten uncon-


trolled or partially controlled clinical 
studies involving approximately 1,500 pa-
tients (Ref . 13) . There were no serious 
untoward reactions reported . The most 
signiflcant of these reports was that 
of Broh-Kahn 'Ref . 2) which included 
a collection of the results of a coopera-
tive study by 80 physicians of 1,200 pa-
tients using aspirin as a reference stand-
ard. The conclusion was stated in gener-
al terms. There evidently was a lower 
incidence of gastrointestinal distress . and 
choline salicylate was better tolerated in 
higher doses than aspirin. 
The labeling in this submission (Ref . 


13) includes claims for choline salicylate 
such as "Taken on an Empty Stomach, 
Starts Acting 5 Times Faster Than As-
pirin" and "Provides Gentle-To-The-
Stomach Action". Other claims made for 
this product have been discussed by the 
Panel elsewhere in this document . (See 
part III. paragraph B.2 . below-Category 
II Labeling .) As for the claims mentioned 
above, the Panel concludes that its re-
marks regarding the claims of rapid ab-
sorption and the consequent rapid onset 
of analgesia made for highly buffered as-
pirin products also apply to choline sa-
licylate products . (See part VI . paragraph 
B.I .d . below-Labeling claims for mar-
keted products containing analgesics 
combined uith antacid or buffering in-
gredients.) 


In the case of choline salicSlate . the 
Panel notes that although choline salic-
ylate may not contain buffering ingredi-
ents as highly buffered aspirin does, it 
is, like highly buffered aspirin, taken in 
; 5~olution dosage form and therefore 
::ia:,, for this reason, have similar per-
forrnance action . In addition, the Panel 
concludes that regarding t z~ claims for 
choline salicylate and its effect on the 
<tomach, further testing is re(. iired to 
~~.ibstantiate such claims, and -rrefore, 
%ill only permit the following claim 
a hich cnay be included in the principal 
display panel and which it classifies as 
Category III labeling : "May be taken on 
:u : empty stomach and may prevent the 
,~'omach distress that aspirin occasion-
,iil ; : causes but should not be taken by 
ce :t,iin inditiduals =tomach disor-
(-I'S ,3J cautioned elsewhr.e on the label" . 
Tine Panel further concl . . that any 
u ; : :er statetl~ent ~ s, a : e cla: sified as Cate-
_ur} II . 


~ 3 ~ Dosage . Adult oral dosa!ze is 435 to 
870 mg every 4 hours while s) mptoms 


persist not to exceed 5 .220 mg in 39 hours 
for not more than 10 days . Children 11 to 
under 12 cears oral CIJs1ce :s 653 .5 mg 
eicry 4 hours uhile symptoms persist 
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not to exceed 3.262 .5 mg in 24 hours for 


not more than 5 days . Children 9 to 


under 11 Years oral dosage is 543 .8 mg 


every 4 hours while symptoms persist not 


to exceed 2,719 mg in 24 hours for not 


more than 5 days . Children 6 to under 9 


years oral dosage is 435 mg every 4 hours 


while symptoms persist not to exceed 
2,175 mg in 24 hours for not more than 5 


days . Children 4 to under 6 years oral 


dosage is 328.5 mg every 4 hours while 


symptoms persist not to exCeed 1,632 .5 


mg in 24 hours for not more than 5 days . 
Children 2 to under 4 years oral dosage 
is 217 .5 mg every 4 hours while symptoms 
persist not to exceed 1,087 5 mg in 24 
hours for pot more than 5 days. Children 
under 2 years, there is no recommended 
dosage except under the advice and su-
pervision of a physician . 


(4) Labeling . The Panel recommends 
the Cateeory I labeling for analgesic ac-
tive ingredients. (See part III. paragraph 
B.1 . below-Category I Labeling .) In ad-
dition, the Panel recommends the fol-
lowing specific labeling : (i) Warning. 
"Do not take this product if you are al-
lergic to salicylates except under the ad-
vice and supervision of a physician" . 


(ii~ Analgesic equivalence value. In 
the previous discussion on "standard 
strength" dosage forms the Panel made 
clear the need to indicate the quantity 
of choline salicylate per tablet, teaspoon 
or other dosage unit as well as the quan-
tity by which a particular product con-
taining choline salicylate differs per dos-
age unit from the established standard 
of 325 mg sodium salicylate per dosage 
unit . (See Part II . paragraph E. above-
Standard Dosage Unit and Analgesic 
Equivalence Value.) 
The Panel recommends that products 


containing choline salicylate be clearly 


labeled on the principal display panel : 
"Equivalent to X mg per dosage unit of 


the established standard of 325 mg so-


dium salicylate per dosage unit" . The ac-


tual amount of "X" of equivalent anal-


gesic effectiveness for the specific prod-


uct shall be used . The term "dosage unit" 
may be replaced by the applicable dosage 


form such as tablet or capsule . For ex-


ample, a product containing 435 mg cho-
line salicylate per tablet (dosage unit) 


shall be labeled . "Equivalent to 325 mg 
per tablet of the established standard of 


325 mg sodium salicylate per tablet" . 
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e. Magnesium salicylate . The Panel 
concludes that magnesium salic}late is 
a safe and effective OTC analgesic when 
taken iry the recommended dosage of 325 
to 650 mg every 4 hours while symptoms 
persist not to exceed 4,000 tng in 24 hours 
for not more than 10 days . 


(1) Effectiveness . This ingredient has 
been used since 1888 when it was first 
cited in an editorial of Pharmazeutische 
Post and was used for therapy of typhoid 
fever (Ref . 1 r . The same year Caldwell 
(Ref . 2) in a review article reported on 
its use as an "intestinal antiseptic" and 
therefore useful in typhoid lever. This 
product was still found in the blerck In-
dex, 1930 Ed ., where it was described as 
antiseptic, antirheumaUc and antidiar-
rheic and still listed among its use; "ty-
phoid Fevers and typhus" 1 Ref . 3 1 . 


In a report published in the late 1930's, 
analgesia is mentioned for the first t:me 
by Joseph , Ref. 4 1 . That report cuns:scs 
of the experience of a single physiian 
with ten of his patients in which Ma4i:e-
sium salicylaLe produced a marked an-
algesic effect . In 1967, Stern Ref. 5 1 
compared aspirin with magnesium salic-
ylate and found no statistically s:gnift-
cant differences iii the levels of analgesia 
using C . . _ . t~xo agent,,; . This sttidv ~.vas 
double-blind and analgesia. ~cns e%alu-
atcd in 22 patients with several of 
arthritis. They concluded that magne-
sium salicylate was preferable to aspirin 
n cond :tu>i:s requiring lon-,, term. '.i:er-
apy since it produced less ga .< :ro:nte~t ;-
nal irritation than asp:rin . 


In an unpublished study per,urn:ed by 
F. «' . 11cCov (Ref . 6 1 in 1964, a: pirin, 
magnesium salicylate and aspirin plus 
magnesium :IIUITII[lU[ll hydroxide were 
compared on the ba . .s o( salicvlate blood 
levels . Although it is known that <alicy-
late blood levels do not dir _rtlv correlate 
with analgesic effects it is intere;t :n .- to 
note that magnesium salicylate, in spitP 
of a greater solubility than aspirin . gave 
"somehow" lower blood levels of salic-
vlate than aspirin. The blood level, of 
salicylate obtained with magnesium 
salicylate were greater than those ob- 
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tained with aspirin plus aluminum and 
magnesium hydroxides . This is most 
likely due to the buffering of the aspirin 
formulations by aluminum and mag-
nesium hydroxides . In another unpub-
lished study, the analgesic effectiveness 
of magnesium salicylate was evaluated in 
42 elderly patients wkth degenerative 
bone disease. In this double-blind cross-
over study, magnesium salicylate was 
compared to aspirin and placebo. The 
data were analyzed statistically, and the 
conclusions obtained from this ~tudy 
were that magnesium salicylate and as-
pirin were equally effective in relieving 
the pain of patients with osteoarthritis 
and that both drugs were superior to 
placebo (Ref . 7) . 
Batterman (Ref . 8) reported the use 


of magnesium salicylate in 34 patients 
with rheumatoid arthritis and 27 pa-
tients with degenerative joint disease. In 
this study, analgesic and not antirheu-
matic effect was assessed . The data sug-
gest the effective value of this drug as an 
analgesic in the patients tested . 
The Panel concludes that while the 


number of well-controlled clinical stud-
ies are few and mostly unpublished, the 
studies and the other data reviewed by 
the Panel indicate that magnesium salic-
viate is an effective analgesic and that 
it is comparable to aspirin. However, the 
claim that magnesium salicylate might 
be indicated when aspirin cannot be 
tolerated, remains to be proven . 


(2) Safety . At the present time, there 
is evidence which indicates that mag-
nesium salicylate is as safe as aspirin, 
although it has side effects similar to 
aspirin and the other salicylates . Unlike 
aspirin and the other acetylated salicy-
lates, magnesium salicylate has not been 
associated with reactions causing asth-
matic attacks in susceptible people . In 
addition, magnesium salicylate, as well as 
the other nonacetylated salicylates, are 
not known to affect the platelet adtle-
siveness involved in the clotting mecha-
nisin. However, magnesium salicylate in 
large doses does have an effect on an-
other aspect of the clotting mechanism, 
an hypoprothrombinemic effect . There 
is evidence of gastric mucosal bleeding 
and irritation similar to aspirin. 


Unpublished studies on magnesium 
salicylate, utilizing the gastrocamera . re-
vealed some variation between aspirin 
and magnesium salicylate when irrita-
tion of the stomach walls was assessed . 
Irritation to the mucous membranes of 
the stomach did occur in the presence of 
both drugs lRef . 91 . Other submitted 
studies used radioacUcelp-labeled so-
dium chromate Cr, . These studies indi-
cated that bleeding also took place in a 
significant number of subjects . There 
was evidence that the amount of bleed-
ing mikht be less with magnesium salicy-
late than with aspirin ~Ref . 10) . One 
study that determined magnesium con-
centrations in the blood indicated con-
siderable individual %ariations which 
were neither consistent nor significant 
~Ref . 11 ~ . 
The Panel has reviewed the possible 


systemic toxicity of magnesium ions with 
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recommended doses of magnesium salic-
yIate . Unless renal insufficiency is pres-
"nt, toxicity due to the absorption of 
iagnesium is unlikely in the recom-
ended dosages of 325 to 650 mg mag- 


nesium salicylate every 4 hours not to 
exceed 3.900 mg in 24 hours for not more 
than 10 days (Rei . 12) . Absorbed magne-
sium is rapidly excreted, so that hyper-
magnesemia is difficult to achieve by the 
oral route in the presence of normal 
renal function . In renal dysfunction, 
however, hypermagnesemia toxicity may 
occur and a warning is therefore neces-
sary (Ref . 13) . The Panel concludes, 
based on the available evidence, that a 
restriction on the intake of magnesium 
salicylate for ndrmal persons in the rec-
ommended daily dosage is not necessary 
because there is no evidence of possible 
systemic toxic effects due to magnesium . 
The amount of magnesium in the recom-
mended maximum daily dosage of 3,900 
mg magnesium salicylate is 26 .2 mEq 
magnesium which does not pose any 
safety problem. However, for any prod-
uct containing magnesium in which the 
maximum daily dosage exceeds 50 mEq 
of magnesium, the labeling should con-
tain the warning : "Do not take this 
product if you have kidney disease ex-
cept under the advice and supervision of 
a physician" . 


(3) Dosage . Adult oral dosage is 325 to 
650 mg every 4 hours while symptoms 
persist not to exceed 3.900 mg in 24 hours 
for not more than 10 days . Children il 
to under 12 years oral dosage is 487.5 mg 
every 4 hours while symptoms persist not 
., exceed 2.437 .5 mg in 24 hours for not 


ore than 5 days . Children 9 to under 11 
ears oral dosage is 406 .3 mg every 4 
hours while symptoms persist not to ex-
ceed 2 .031 .5 mg in 24 hours for not more 
than 5 davs . Children 6 to under 9 years 
orpl dosage is 325 mg every 4 hours while 
svmotoms persist not to exceed 1,625 mg 
in 24 hours for not more than 5 days . 
Children 9 to under 6 Years oral dosage 
is 243 8 mg every 4 hours while symptoms 
nersist not to exceed 1 .219 mg in 24 hours 
for not more than 5 days . Children 2 to 
under 4 years oral dosage is 162 .5 mg 
every 4 hours while svnptoms persist not 
to exceed 812.5 mg in 24 hours for not 
more than 5 davs . For children under 2 
vears, there :s no recommended dosage 
except under the advice and supervision 
of a physician. 


(4) Labeling . The Panel recommends 
the Category I labeling for analgesic ac-
tive ingredients. (See part III. paragraph 
5.1 . below-Category I Labeling .) In ad-
dition, the Panel recommends the follow-
ing specific labeling : (i) Warning. "Do 
not take this product if you are allergic 
to salicylates except under the advice 
and supervision of a physician" . 


(ii) For products containing more than 
50 mEq V magnesium in the recom-
mended daily dosage . Warning. "Do not 
take 'his product if ~~ :)u have kidney 
disease except under the advice and 
supervision of a physician" . 


(iii) Analgesic equivalence value. In 
'~e previous discussion on "standard 
rength" dosage forms the Panel made 


Wear the need to indicate the quantity of 
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magnesium salicylate per tablet, tea-
SpOOCi or other dosage unit as well as the 
quantity by which a particular product 
containing magnesium salicylate differs 
per dosage unit from the established 
standard of 325 mg sodium salicylate per 
dosage unit . (See Part II . paragraph E . 
above-Standard Dosage Unit and Anal-
gesic Equivalence Value.) 
The Panel recommends that products 


containing magnesium salicy:ate be 
rlewriv labeled on the principal display 
panel : "Equivaler.t to X mg per dosage 
unit of the established standard of 325 
mg sodium salicylate per dosage unit" . 
The actual amount of "X" of equivalent 
analgesic effectiveness for the specific 
product shall be used . The term "dosage 
unit" may be replaced by the applicable 
dosage form such as tablet or capsule. 
For example, a product containing 325 
mg magnesium salicylate per tablet 
(dosage unit) shall be labeled. "Equiva-
lent to 325 mg per teaspoon of the estab-
lished standard of 325 mg sodium salicy-
late per tablet". 
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,f. Sodium salicylate . The Panel con-
cludes that sodium salicylate is a safe 
and effective OTC analgesic when used 
in the recommended dosage of 325 to 
650 mg every 4 hours while symptoms 
persist not to exceed 4,000 mg in 24 hours 
for not more than 10 days . 


( 1 ) Effectiveness . Sodium salicylate 
had already been in use for about 25 
years when aspirin was introduced into 
therapy in 1899 . Aspirin was introduced 
on the basis that it was more palatable 
and caused less gastrointestinal disturb-
ances than sodium sslicylate (Ref . 1) . 


IC has been demonstrated that aspirin 
lacetvlsalicvlic acid, is hvdrolyzed to 
salicylic acid . It has been suggested that 
the latter is the active compound (Ref . 
2) . However, the therapeutic effect of 
aspirin as an a analgesic is generally 
recognized as being superior to an equal 
dose of sodium salicS'late (Refs . I and 2) . 
Some researchers using patients with 


cancer pain as well as Postpartum pa-
tients, have found aspirin superior to 
sodium salicylate when given in equi-
molar doses (Refs. 3 and 4) . 


F"rey has reported that aspirin was 
more effective than sodium salicylate 
in the treatment of the common head-
ache (Ref . 5) . 
The AMA Drug Evaluations (Ref . 6) 


mentions sodium salicylate as an anal-
gesic and states that " " ' " it is less 
effective than equal doses of aspirin in 
relieving pain and reducing fever " " " 
Woodbury (Ref . 7) cites sodium salicy-


late as one of the two most commonly 
used preparations for analgesic effects . 
the other one being aspirin . 
The Panel concludes that the few 


well-controlled clinical studies, the long 
clinical history of this ingredient's use 
and acceptance in most basic medical 
and pharmacology texts, indicate that 
sodium salicylate is an effective 
analgesic. 


(2) Safety . The Panel concludes that 
sodium salicYlate is as safe as aspirin, 
although it has side effects similar to 
aspirin and the other salicylates . Yet un-
like aspirin and the other acetylated 
sa!ic^lates, sodium salicylate, has not 
been associated with reactiorfs causing 
asthmatic attacks in susceptible people . 
In addition, sodium salicylate, as well 
as the other nonacetylated salicylates, 
are not known to affect the platelet ad-
hesiveness involved in the clotting 
mechanism . However, sodium salicylate 
in large doses does have an effect on an-
other aspect of the clotting mechanism, 
an hypoprothrombinemic effect . 
Comparison between aspirin prepara-


t:ons and sodium salicylate in various 
studies reveals some differences of 
opinion in the conclusions drawn by the 
authors. However, it would seem that 
some bleeding from the gastrointestinal 
tract does indeed take place. 
Grossman et al . reported that sodium 


salicylate, aspirin, and calcium aspirin 
all gave a significant increase of blood 
in the stooLs as compared to the controls . 
This was determined using the radioac-
tively-labeled red blood cell technique 
(Ref . 8) . Stubbe, Pietersen and van 
Heulen after studying 130 patients 
found that there was much less blood 
found in the stools when using sodium 
salicylate as compared to aspirin (Ref . 
9) . Scott et a1 . in 1961 also reported de-
creased bleeding with sodium salicyIate 
as comoared to acnirin (Ref . 10) . 
Leonards and Levy (Ref . 11) have 


shown that 325 mg sodium salicylate 
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tablets caused a gastrointestinal blood 
loss of 1 .2 ml daily above control values 
but the blood loss produced by 325 mg 
aspirin tablets was appreciably greater, 
5 .6 ml daily above control values . 
Furthermore, the effects of prolonged 


salicylate administration on the carbo-


hydrate metabolism of rheumatic fever 
patients ranging in age from 5 to 18 


years have been studied. Glucose or other 
carbohydrates were given orally at a dose 


of 1 g!kg after measuring the fasting 
blood sugar. It was found that although 


the fasting blood sugar was lower than 
normal, sugar concentrations determined 
30 and 60 minutes after the carbohydrate 
administration remained abnormally 
high . Ttp single ingestion of 0.6 g of 
sodium salicYlate did not produce these 
changes in glucose metabolism (Ref . 12) . 
These latter reports are not sufficient-


ly clear to permit any definitive conclu-
sion to warrant a labeling warning . 
The Panel has reviewed the relation-


ship between sodium intake and hyper-
tension and found that it is generally 
accepted that sodium intake is one of 
several factors contributing to the path-
ophysiology of hypertension. In experi-
mental animals, sodium salts may pre-
cipitate marked hypertension in the 
presence of certain endocrine and/or 
renal disturbances . Even in the absence 
of abnormalities, blood pressure increases 
with sodium intake . However, in the 
presence of normal renal function, the 
rise in pressure is moderate (Ref . 13) . 
The doubling of salt and water intake 
raises the mean blood pressure in man 
by 10 mm He (Ref . 131 . Apart from 
hypertension, edema may develop in per-
sons with occult heart failure or renal 
disease with high salt intake . The prev-
alence of these conditions increases with 
age (Refs. 14 . 15, and 161 . The recom-
mended maximum daily dosage of 4,000 
mg sodium salicylate contains 25 mEq 
sodium which is sufficiently high to war-
cant a warning in the labeling . There-
fore, the Panel concludes that the label-
ing for sodium salicylate shall contain 
the warning : "Do not take this product 
it you are on a sodium restricted diet 
except under the advice and supervison 
of a physician" (Ref . 17~ . It would seem 
prudent for individuals on sodium 
restricted diets t. ~~ake another Category 
I OTC analgesic, antipyretic or anti-
rheumatic prod-ict instead of sodium 
salicylate to avoid any increase in 
sodium intake . 


(3) Dosage . (i) For products contain-
ing 325 mg per dosage unit . ta> Standard 
schedule . Adult oral dosage is 325 to 650 
mg every 4 hours while symptoms persist 
not to exceed 3,900 mg in 24 hours for 
not more than 10 days . Children 11 to 
under 12 years oral dosage is 487.5 mg 
every 4 hqurs while symptoms persist not 
t :) exceed 2.437 .5 mg in 24 hours for not 
more than 5 days . Children 9 to under 11 
vears oral dosage is 406 .3 mg every 4 
hours while symptoms persist not to ex-
ceed 2,031 .5 mg in 24 hours for not more 
than 5 days . Children 6 to under 9 years 
oral dosage is 325 mg every 4 hours while 
symptoms persit not to exceed 1,625 mg 
in 24 hours for not more than 5 days. 
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Children 4 to under 6 years oral dosage 
is 243 .8 mg every 4 hours while symptoms 
persist not to exceed 1,219 mg in 24 hours 
for not mare than 5 days . Children 2 to 
under 4 years oral dosage is 162.5 mg 
every 4 hours while symptoms persist 
not to exceed 812.5 mg in 24 hours for not 
more than 5 days . For children under 2 
years, there is no recommended dosage 
except under the advice and supervision 
of a physician. 


(b) Nonstandard schedule . Adult oral 
dosage is 325 m.g to 975 mg initially, fol-
lowed by 650 mg (10 gr) every 4 hours 
while symptoms persist not to exceed 
3,900 mg in 24 hours for not more than 
10 days. For children under 12 years, 
there is no recommended dosage except 
under the advice and supervision of a 
physician. 


(ii) For products containing more 
than 325 mg but not more than 421 mg 
per dosage unit . Adult oral dosage is more 
than 325 mg but not more than 842 mg 
initially, followed by more than 325 mg 
but not more than 421 mg every 3 hours 
while symptoms persist not to exceed 
3,789 mg in 24 hours for not more than 
10 days . For children under 12 years, 
there is no recommended dosage except 
under the advice and supervision of a 
physician. 


(iii) For products containing more 
than 421 mg but not more than 485 mg 
per dosage unit . Adult oral dosage is 
more than 421 mg but not more than 
970 mg initially, followed by more than 
421 mg but not more than 485 mg every 
4 hours or 842 mg but not more than 
970 mg every 6 hours while symptoms 
rersist not to exceed 3 .880 mg in 24 hours 
for not more than 10 days . For children 
under 12 years, there is no recommended 
dosage except under the advice and 
supervision of a physician. 


(iv) For products containing more 
than 485 mg but not more than SUO mg 
per dosage unit . Adult oral dosage is 
more than 485 mg but not more than 
1,000 mg initially, followed by more than 
485 mg but not more than 500 mg every 
3 hours or 970 mg but not more than 
1,000 mg every 6 hours while symptoms 
oersis " no'. to exceed 4 .000 mg in 24 
hours for not more than 10 days. For 
children under 12 years, there is no 
recommended dosage except under the 
advice and supervision of a physician . 


(v) For products containing more than 
500 mg but not more than 650 mg per 
dosage unit . Adult oral dosage is more 
than 500 mg but not more than 650 mg 
every 4 hours while symptoms persist not 
to exceed 3.900 mg in 24 hours for not 
more than 10 days . For children under 
12 years, there is no recommended dosage 
except under the advice and supervision 
of a physician. 


(41 Labeling . The Panel recommends 
the Categorv I labeling for analgesic 
acti~, ingredients. (See part III. para-
graph B.1 . below-Category I Labeling .) 


In addition, the Panel recommends the 


following specific labeling : (i) Warning. 


"Do not take this product if you are al-


lergic to salicylates except under the 


advice and supervision of a physician" . 
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(ii) For products containing 0 .2 mEq 
(5 mg) or higher o/ sodium per dosage 
unit. The labeling of the product con-
tains the sodium content per dosage unit 
(e .g ., tablet, teaspoonful) if it is 0.2 mEq 
(5 mg) or higher . 


(iii) For products containing more 
than 5 mEq (125 mg) sodium in the max-
imum recommended daily dosage. Warn-
ing. "Do not take this product if you are 
on a sodium restricted diet except under 
the advice and supervision of a physi-
cian". 
The Panel recommends that all prod-


ucts containing sodium salicylate be 
clearly labeled as containing sodium 
sxlicylate on the principal display panel . 


(¢) Products containing the standard 
sodium salicylate dosage unit . The Panel 
recommends that products containing 
only 325 mg sodium salicylate per dosage 
unit be clearly labeled on the principal 
display panel : "Contains the standard 
strength of 32 � , . : :g sodium salicylate per 
dosage unit" . The term "dosage unit" 
may be replaced by the applicable dcsage 
form such as tablet or capsule . 


(b) Products containing sodium salic-
ylate in an amount different from the 
standard sodium s¢licylate dosage unit . 
While the Panel recommends that prod-
ucts contain only 325 mg sodium salicy-
late per dosage unit, if the Food and 
Drug Administration is unable to imple-
ment this recommendation, the Panel 
recommends that products containing an 
amount of sodium salicylate other th3n 
325 mg sodium salicylate per dosage unit 
be clearly labeled on the principal dis-
play panel : "Cont3ins nonstandard 
strength of X mg scdium salicylate per 
dosage unit compared to the established 
standard of 325 mg sodium salicylate per 
dosage unit". The actual amount "X" of 
sodium s3licylate for the specific product 
sh3il be used . The term "dosage unit" 
may be replaced by the applicable dosage 
fo:-m such as tablet or capsule. 
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(a) Aspirin . There 1s no recommended (3) Any single active ingredient iden- "For th&lemporary relief of occasional sage except under the advice an d tified in § 343.10 or 1343 .12 or any co minor aches pains and headache " 
' s rvision of a physician . , . bination of active ingredients identif3 (2) For products containing antipy- ( Calcium carbuspirin . There is n o in § 343 .20(a) may be combined h retic ingredients identified in § 343 12 or reco mended dosage except under th . e generally recognized as safe and etfe ive § 343.20 if applicable under the heading advic and supervision of a physician . nasal decon estant active ingredi t(s) "Indications," the labeling shall state (c) olin.e salicylate . There is no rec - product is labeled r the ' For the reduction of fever " ommend dosage except under the ad . - concurrent symptoms involved, e ., "For (3) For products containing anal- vice and s ervision of a physician . the temporary relief of occasio minor gesic-antipyretic ingredients identified (d) Mao sium salicyiate . There is no aches, pains and headache, a for the in §§ 343.10 and 343.12 or § 343 20 if ap- . recommende dosage except under the reduction of fever, and for the mporary plicable under the heading "Indica- advice and su rvision of a physician . relief of nasal congestion du the corn- tions," the labeling shall state "For the (e) Sodium s icyiate . There Ls no rec- mon cold (cold) " . temporary relief of occasional minor ommended dosa except under the ad- (4) Any single active in edient iden- aches, pains and headache and for the vice and supervisi of a physician . , tified in § 343.1U or 11111 or any com- reduction of fever." 


§ 343 .20 Permilt . om6inacions o( ac- bination of active ingre ents identified (b) Directions for use . The labeling of 
live ingredients . in § 343 .20(a? may b combined with the product contains the recommended generally recognized safe and effec- dosage and appropriate directions iden- (a) l4ctive ingredien The active in- tive t 


gredients of the combi ation product 
an 
~ 


tive ingredient(s) tified under 4§ 343.10 and 343.12, fol- provi ec e pro u is labeled for the lowed by "or as directed by a physician ." consist of any two of the f lowing at the 
dosage limit establishe for each 


concurrent sympto s involved, e.g., "For (c) Warnings . The labeling of the the tem orar rel' f f ingredient : 
p y o occasional minor product contains the appropriate warn- 


(1) Aspirin 325 mg (5 g,r) r dosage 
aches, pains an eadache, and for the ings under the heading "Warnings" reductio - f f unit n o e r, and to alleviate, de- which may be combined to eliminate du- . 


(2) Acetaminophen 325 mg (5 ) per 
crease, or te orarily relieve running plicative words or phrases so the result- 


r dosage unit nose, sneezin itching of the nose or ing warning is clear and understandable . 
(3) Calcium carbaspirin 414 m per 


throat and i hy and watery eyes as may as follows : 
dosage unit occur in a rgic rhinitis (such as hay (1) For products containing any anal- " ~ . 


(4) Choline salicYlate 435 mg per d - 
fever) . gesic ingredient identified in § 343.10 : (5) A single active ingredient iden- %,"(i) "Adults : Do not take this product age unit . 


(5) Magnesium salicylate 325 mg per 
tified i 343 .10(b), or § 343.12(b) may for more than 10 days . If symptoms per- 


, dosage unit be corn ed with a__n~ta ~d acti~~e ingredi- sist, or new ones occur, consult your 
"' . 


(6) Sodium salicylate 325 mg per dos- 
t(s) which mee2'e requirements of physician" . § 31 0 of this chapter provided the %-'(ii) "Children under 12 years : Do not age unit, 


(b) For analgesic combination prod- 
pr ct is labeled for the concurrent 1n- take this product for more than 5 days . ~ 


ucts . Adult oral dosage is 1 dosage unit 
d( ons identified in § 343.50(a) and If symptoms persist, or new ones occur, § 1. O(a) of this chapter. consult your physician" ' every 4 hours while symptoms persist not 


to exceed 6 dosage units in 24 hours for 


. (6) pirin identified in F 343.10(a) or \,,(2) For products containing any anti- 
not more than 10 days For children un- 


343.12 ) may be combined with ant- pyretic ingredient identified in ; 343 .12 : . 
der 12 years there is no recomrnende 


acid acti e ingredient(s) identified in "If fever persists for more than 3 days , 
dosage except under the advice a 


1131 .11 of is chapter such that the fin- (72 hours), or recurs, consult your ph~"- 
~ supervision of a physician 


ished produ contains at least 20 mEq of sician". 
' . 


(c) For antipyretic combination pr d- 
acid neutrali g capacity per 325 mg (5 ~ (3) For products containing any anal- 


" . 
ucts . Adult oral dosage is 1 dosage nit 


gr) aspirin an results in a H of 3 .5 or gesic or an anti 
every 4 hours while fever persists t to 


greater at the le 1 of the initial 10-min- `s tified in � 343 .10 and 343 .12 other than 
exceed 6 dosage units in 24 hours r not 


Lite period as m sured by the method acetaminophen identified in §§ 343.10(b) 
more than 3 days 


established in § 3 .25 of this chapter and 343 .12(c) : . 
(d) For combination prod is con- 


and provided the pr uct is identified as ~,(i) "Take this product for the treat- 
taining nonanalgesic and/or nonanti- 


)highly buffered aspiri with labeling only ment of arthritis only under the advice 
pyretic active ingredients. (1) v single 


as identified in § 343 .5 a) . and supervision of a physician" . 
(7) Aspirin identified ; 343 10(a) or V(i1) "Stop taking this product if ring- active ingredient identified i § 343.10 or 


9 343.12 or any combinatio of active in- 


. 
6 343 .12,a) may be comb ed with ant- ing.in the ears orothersymptoms occur" . 


~ gredients identified in § 3.ZO(a) may 
acid active ingredient(s) identified in \,''iiil For products intended for ora.l ad - g 231 11 f i i be combined with gene r ly recognized 


. o n this chapter su 1 that the m stration as a solid dosage form, e.~ ., 
finished product contains 3 least 1 9 tablets : 4ai "Adults : Drink a full glass as safe and effective titus i active 


ingredient(s) provide e product is 


. 
mEq of acid neutralizing capac, v per 3?5 of,u~ater with each dose". 


labeled for the concur en t. symptoms in- aspirin and resulL~ n PH of b) "Ch:ldren uncle- - 12 years : Drink 
volved, e.g ., "For th emporary relief of 


3 .5 or greater at the level of the nitial water with each dose". 
10-min t ti " iv) "C occasional minor a es, pains and head- 


u au e period as measured b the on : Do not take this prod- . 
method est3blished in : 331 25 of his uct if you have stomach distress ulcers ache, and for the duction of fever, d 


for the temporar relief of cough due 
, 


chapter and provided the~prod ::ct. is id _ or bleeding problems except under the 
minor throat a bronchial irritation 


tified as buffered aspirin ~c ;Ui labeli advice and supervision of a physician" . 
" may occur wit the common cold (cold) " 


1 as ide (v) Caution : Do not take this product 
if you are presently taking a or with inhal irritants . 


' 
Subpart C-[Reservedj tion drug for anticoagulation (thinning (2) Any s le active ineredient iden 


tified in § 3 .10 or § 343 12 or any corn 
Subpart D-Labeling the blood), diabetes, gout or arthritis es- . 


bination o active ingredien ts identifie 
cept under the advice and supervision of 'z 313.50 Lalwling of anah-t-ir and anti- a physician" 343. 


i 
i 
n 343. (a) may be cOinbined wit 
general] i 


. 
(4) For products containing any an- recogn zed as safe and effec 


Live e ectorant active ingredient(s) 
~a, Indications. The l :it;eiir:q shall alr;esic or ai :N antipyretic ingredient identify the product pursuant to the a identified provid e pro uct is labeled for th p- iii : 343.10 -a, and 1c, or propriate de8nition(s, established in § 343.12 (a) and 1c) or ; 3d320 if ap- conc rent symptoms involved, e .g . . "Fo 


th § 343.3 and shall cont :i :! : thr_ following : Plicable! e mporary relief of occasional minor 
ac s, pains and heada che and for the 


ili For products coctaining analgesic ,/'i) "This product contains aspirin . Do . , 
re ction of fever, and for expectoran ~ not take this product if you are aller~ic ngredients ident :fied 343 10 0:~ to aspirin or if you have asthma ezce ; tion to help loosen phlegm isputum~ 


" 
p § 343 .20 if applicable under ~lie l.e :,ding under the advice and supervision of a nd bronchial secretions . "Indications," the labeling shall state physician" . 
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,/lii) "Do not take this product during 
the last 3 months of pregnancy, except 
.under the advice and supervision of a 
hysician" . 


" (iii) For oral product formulations to 
.)e chewed before swallowing : "Do not 
take this product for at least 7 days after 
tonsillectomy or oral surgery except un-
der the advice and supervision of a 
physician" . , 


(S) For products containing acetami-
nophen identified in § 343 .10(b), § 343 .12 
(b) or F 343 .20 if applicable : 


(i) "Do not exceed recommended 
dosage because severe liver damage may 
occur" . 


(ii) "Do not take this product for the 
treatment of arthritis except under the 
advice and supervision of a physician" . 


" (6) For products containing any an-
algesic or any antipyretic ingredient 
identified in § 343.10 (d), (e), (f ) , 
g 343.12 (d), (e), (f), or § 343.20 if ap-
plicable : "Do not take this product if 
you are allergic to salicylates except 
under the advice and supervision o: a 
physician" . 


(7) For products containing mag-
nesium salicylate identified in § 343 .10 
(e), § 343 .12(e) or § 343.20 if applicable 
in an amount more than 50 mEq of 
magnesium in the recommended daily 
dosage : "Do not take this product if you 
have kidney disease except under the 
advice and supervision of a physician" . 


(8) For products containing sodium 
identified in g 343.10(f), § 343.12(f) or 
§ 343 .20 if applicable : 


(i) For products containing 0.2 mEq 
(5 mg) oT higher of sodium per dosage 
nit : The labeling of the product con-


"ains the sodium content per dosage 
unit (e .g ., tablet, teaspoonful) if it is 
0 .2 mEq (5 mg) or higher . 


cii) For products containing more than 
5 mEq (125 mg) sodium in the max-
imum recommended daily dosage : "Do 
not take this product if you are on a 
sodium restricted diet except under the 
advice and supervision of a physician" . 


(d) Statcment on dosage unit . (1) For 
products containing the standard aspirin 
dosage unit identified in F 343.10(a) (1) 
or : 343.12, a ) (1) shall be clearly labeled 
on the principal display panel : "Con-
tains the standard strength of 325 mg (5 
Rr) as7irin per dosage unit" . The term 
"dosage unit" may be replaced by the 
applicable dosage form such as tablet or 
capsule. 


(2) For nCOdUCiF . containing asnirin in 
an amount different than the standard 
aspirin dosage unit identified in : 343 .10 
(a) t3) . (4) . (5) . (6) or § 343 .12(a) (3) . 
(4) . (51 . (6) shall be clearly labeled on 
the principal display panel : "Contains 
nonstandard strength of Y mg (X gr) 
aspirin per dosage unit compared to the 
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established standard of 325 mg (5 gr) 
aspirin per dosage unit" . The actual 
amount "X" of aspirin for the specific 
product shall be used . The term "dosage 
undt" may be replaced by the applicable 
dosage form such as tablet or capsule . 


(3) For products containing the stand-
ard acetaminophen dosage unit identi-
fied in § 343 .10(b) (1) or § 343 .12(b) (1) 
shall be clearly labeled on the principal 
display panel: "Contains the standard 
strength of 325 mg (5 g-r) acetaminophen 
per dosage unit". The term "dosage 
unit" may be replaced by the applicable 
dosage form such as tablet or capsule. 


(4) For products containing 500 mg 
(7.69 gr) acetaminophen identified in 
§ 343.10(b) (3) or § 343 .12(b) (3) shall be 
clearly labeled on the principal display 
panel: "Contains nonstandard strength 
of 500 mg (7 .fi9 gr) acetaminophen per 
dosage unit compared to the established 
standard of 325 mg (5 gr) acetami-
nophen per dosage unit". The term "dos-
age unit" may be replaced by the appli-
cable dosage form such as tablet or cap-
sule . 


(5) For products containing the 
standard sodium salicylate dosage unit 
identified in § 343.10(f) (1) or § 343 .12 
(f) (1) shall be clearly labeled on the 
principal display panel : "Contains the 
standard strength of 325 mg sodium 
salicylate per dosage unit" The term 
"dosage unit" may be replaced by the 
applicable dosage form such as tablet or 
capsule. 


(6) For products containing sodium 
salicylate in an amount different than 
the standard sodium salicylate dosage 
unit identified in § 343.10(f) (2), (3), (4), 
(5) or ff 343 .12(f) (2), (3), (4), (5) shall 
be clearly labeled on the principal dis-
play panel : "Contains nonstandard 
strength of X mg sodium salicylate per 
dosage unit compared to the established 
standard of 325 mg sodium salicylate per 
dosage unit". The actual amount "X" 
of sodium salicylate for the specific prod-
uct shall be used . The term "dosage 
unit" may be replaced by the applicable 
dosage form such as tablet or capsule. 


lei Statement on analgesic equiLnl-
ence value. (1) For products containing 
calcium carba.spirin identified in s 343 .10 
(c) or : 343 .12, c I shall be clearly labeled 
on the princ :pal ' )lay panel : "Equival-
ent to X mg cX g- per dosage Lni:, of 
the established standard of 325 mg (5 
gr) aspirin per dosage unit". T'he actual 
amount of "X" of equivalent analgesic 
effectiveness for 'he specific product shall 
be used . The term "dosage unit" may be 
replaced by the applicable dosage form 
such as tablet . or capsule. 


(2i For products containing choline 
salicylate identified in hl 343 .10(di or 


3 343.12(d) shall be clearly labeled on 
the principal display panel : "Equivalent 
to X mg per dosage unit of the estab-
lished standard of 325 mg sodium salicyl-
ate per dosage unit" . The actual amount 
of "X" of equivalent analgesic effective-
ness for the specific product shall be 
used . The term "dosage unit" may be re-
placed by the applicable dosage form such 
as tablet or capsule . 


(3) For products containing magnesi-
um salicylate identified in § 343.10(e) or 
§ 343 .12(e) shall be clearly labeled on the 
principal display panel : "Equivalent to 
X mg per dosage unit of the established 
standard of 325 mg sodium salicylate per 
dosage unit" . The actual amount of "X" 
of equivalent analgesic effectiveness for 
the specific product shall be used . The 
term "dosaQe unit" may be replaced by 
the applicable dosage form such as tablet 
or capsule. 
§ 343.80 Professional labeling. 
The labeling of a product provided to 


health professionals (but not to the gen-
eral public) containing active ingredients 
identified in § 343 .14 may contain any of 
the following indications : "For rheuma-
toid arthritis, juvenile rheumatoid ar-
thritis, systemic lupus erythematosus, 
osteoarthr:tis (degenerative joint dis-
ease), ankylosing sponcLylitis, psoriatic 
arthritis, Reiter's syndrome, and fibros :-
tis ., . 


Interested persons are invited to sub-
mit their comments in writing (prefer-
ably in quadruplicate and identified with 
the Hearing Clerk docket number found 
in brackets in the heading of this docu-
ment) regarding this proposal on or be-
fore October 6, 1977 . Such comments 
should be addressed to the office of the 
Hearing Clerk, Food and Drug Adminis-
tration, Rm . 4-65, 5600 Fishers Lane . 
Rockviile, MD 20857, and may be accom-
panied by a memorandum or brief in 
support thereof. Additional comments 
replying to any comments so filed may 
also be submitted on or before'Novem-
ber i, 1977 . Received comments may be 
seen in the above office between the 
hours of 9 a. m. and 4 p. m . Monday 
through Friday . 


NOTE.-The Food and Drug Administration 
has determined that this document does 
contain a major proposal requiring preparh-
tlon of an inflation Impact statement under 
Executive Order 11821 and OMB Circular A-
107 . 


Dated : June 7, 1977 . 


SHEFIWIN GARDNER, 


Acting Commissioner of 
Food and Drugs. 


1FR Doc.'7-19108 Filed 7-7-77 ;8 :45 am l 
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vised 10-day and 5-day warnings for 
algesic drug products in 


~ 143.5o(c)(il(U . (2)(i) . and (3) in (his 
te ativc final monograph adequate to 
wa consumers to obtain professional 
help ~'f symptoms persist or gel worse or 
if nc symptoms occur. 


22 . wo comments objected lo the 5-
day Ii 'tation of use o( analgesic and 
antipyr ic drug products by children 
under 1 ears of age in the Panel's comm r, 
-ecomme ded warning statement in 
¢ 343.50(c i)(ii) . The comments agreed 
with the P el that the period of OTC 
use of anal sic and antipyretic drugs in 
children un 12 years o( age should be 
limited, but d agreed over the length of 
time . Suggeste alternatives were 2 or 3 
days. One ce ent argued that this 
warning implies at OTC analgesic 
drug products ar unsafe or toxic if used 
longer than 5 day 
The agency is p osing the following 


revised warning fo hildren 2 years to 
under 12 years of ao in Q 343.5U(c)(2)(i) : 
"Do not give this pro ct for pain for 
more than 5 days or f fever for more 
than 3 days unless dir ted by a doctor. 
If pain or fever persists r gets worse, if 
new symptoms occur, or redness or 
swelling is present . consi a doctor 
because these could be si s of a 
serious condition," (see co , eat 18 
above). 
The comments submitted data to 


support their suggestions for orter 
time limitations . The Internal algesic 
Panel based its recommendatio of a 5-
day limitation for children on re rts 
from poison control center data d on 
computer simulations that demon rated 
that the plasma salicylate level co d 
exceed 20 milligrams per 100 millili rs 
(mg/ml .) (a toxic level) "among som 
smaller children of a particular age 
category following the recommended 
dosage schedule after 5 days" (42 FR 
35368).1'he agency believes these data 
provide sufficient reason to propose the 
Panel's recommended 5-day use 


1%mber and length of warning 
statements the Panel recommended for 
OTC analgesic and antipyretic drug 
products . One comment expressed 
concern that an extensive list of 
warnings for products containing 
aspirin, compared lo a shorter list for 
acetaminophen drug products, will lead 
consumers to conclude that aspir- ,., o 
r ~-oducts are more toxic and less useful 
than acetaminophen drug products . 
Other comments urged FDA to limit 
warning statements to those that arc 
scientifically documenled, clinically 
significant, and important to the 
appruPriafe use of the products by the 
averigc consumer . These conimenls 


further urged that the statements be 
combined and condensed for ease of 
consumer underslanding and to avoid 
label clutter that may cause consumers 
to ignore cautions and warnings in the 
labeling. One comment suggested the 
use of supplementary circulars, etc. 
FDA agrees that the warning 


s'.ateme :its for OTC drug products 
should be limited to those that are 
scientifically documented, clinically 
significant, and important for the safe 
and effective use of the products by 
consumers . The agency is requiring 
warning statements for each ingredient 
on this basis, not on the basis o! a 
comparable number of warnings for 
each ingredient. Warning statements are 
also being combinad and condensed 
whenever possible for ease of consumer 
understanding. In addition, 
manufacturers are free to design ways 
of incorporating all required information 
in labeling, e.g., using flap labels, 
redesigning packages, or using a 
package insert. 


24. Many commen!s opposed 
warnings that cite organs of the body as 
possible sites of damage by internal 
analgesic drug products, with some 
comments referring specifically to the 
Panel's recommended liver warning for 
acetaminophen in § 34, .50(c)(S)(i) . These 
comments argued that naming an organ 
that may be injured from an acute 
overdose or from excessive use of an 
analgesic drug would place the 
responsibility of recognizing organ 
damage on the consumer, who would 
then be assuming the role of a physician . 
The comments further argued that this 
kind of label warning may be 
misunderstood and may either alarm or 
cause anxiety in consumers who use 
drugs rationally . On the other hand, the 
comments added, such labeling may 
provide information that may induce 
individual- - harm themselves. 
The comments favored a single, more 


gene :-al warning for all OTC internal 
analgesic drug products, such as the 
following : "Do not take this product for 
- re then 10 days unless directed by a 
physician. Excessive use over z long 
period of time may cause permanent 
injury ." One comment suggested that, if 
such a general warning is not adopted, 
all OTC drug products should bear 
labeling which fully dis loses the 
conditions under which dama2e may 
occur. 
The agency is not proposing to include 


the general warning suggested by the 
coniments in this tentative final 
monograph . FDA be!ieves that the sel(-
inedicatinb consumer should be made 
awdre of potential risks of a particular 
OCi; dnig product through lapel 
w:irnin ;;s . As discussed in comment ZS 


below, the agency agrees that the 
warnings need not specify the toxic 
effects on particular organs of the body 
that can be caused by acute overdose of 
a drug, as in a suicide attempt, and is 
nut proposing the Panel's recommended 
liver warning for acetaminophen in (his 
tentative final monograph. However, the 
agency concludes that the warnings 
should include specific information on 
the known side effects or adverse 
reactions that may occur from use of the 
drug according to labeled directions, as 
well us potential dangers that may occur 
if the labeled directions are exceeded. 
The agency concludes that when 


medical evidence shows that toxicity is 
associated with the use of an OTC drug, 
either within its recommended dosage or 
when used beyond its recommended 
time limit o: dosage (except for acute 
overdose), it is appropriate to warn 
consumers of the potential toxicity . In 
such cases it may be necessary to 
include organ-specific warnings as well 
as general labeling statements . 


25 . Many comments opposed the liver 
warning recommended by the Panel for 
acetaminophen drug products in 
§ 343.50(c)(5)(i), "Do not exceed 
recommended dosage because severe 
liver damage may occur." Some 
comments argued that acetaminophen 
taken in recommended OTC dosage 
ranges shows no evidence of 
hepatotoxicity and that the labeling 
required in § 330.1(g), "Keep this and all 
drugs out of the reach of children . In 
case of accidental overdose, seek 
professional assistance or contact a 
poison control center immediately." 
provides sufficient warning to 
consumers. The comments expressed 
concern that the liver warning 
recommended by the Panel may 
discourage consumers from ever using 
acetaminophen and that this warning 
may also encourage suicidal persons to 
abuse acetaminophen drug products . 
The comments also argued that the liver 
warning is especially inappropriate for 
children's acetaminupaen drug products 
because there is a lack of documented 
fatalities and serious liver damage in 
children from acute acetaminophen 
overdose . The comments stated there 
may be differences between the 
metabolism and pharmacokinetics of acetaminophen in children and adults 
that would cause children to be less 
vulnerable to acetaminophen tox : ;,il~~ . 
Other comments endorsed the 


r,rcumnwnded liver warning and pointed 
out that there are no unique signs of 
:+celaminophcn toxicity, such as ringing 
in the cars (tinnitus), and that symptoms 
of ace,aminophen toxicity do not appear 
until :i few &ys after the overdose. 
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'Noting that consumers are increasing 
eir use of acetaminophen and that 


etalities and liver damage have 
occurred in children, the comments 
argued that the recommended warning 
may discourage consumers from 
exceeding the recommended daily OTC 
dosage of acetaminophen and make 
consumers and doctors aware of the 
consequence of acetaminophen 
overdose . One comment, concerned 
about toxicity from the chronic use of 
acetaminophen in dosages of less than 4 
grams (g) per day, suggested that the 
proposed liver warning be revised to 
place additional emphasis on the 
recommended limit of self-treatment 
with acetaminophen as follows : "Do not 
exceed recommended dosage or take for 
more than 10 days, because severe liver 
damage may occur." Another comment 
suggested that the recommended 
warning be revised to state the dosage 
that will cause hepatotoxicity, for 
example, AO or more 325-mg tablets 
taken as a single dose. 
After evaluating the data and 


information submitted, the agency has 
tentatively decided not to adopt the 
liver warning recommended by the 
Panel in ¢ 313.50(c)(5)(i) . The agency is 


- aware that liver damage can occur from 
,,;;~icetaminopheri averdosage, as 


plained by the Panel (42 FR 35414) . 
owever, tl~e agency believes that 


warnings need not include information 
cn the specific toxic effects on organs of 
the body caused by acute overdose of a 
drug, as in suicide . (See comment 24 
above .) The agency also considers it 
inadvisable to specify hepatotoxic 
dosage levels in consumer labeling, as 
oae comment suggested, because such 
labeling could be suggestive to suicidal 
individuals . 
The agency has noted two reports of 


hepatotoxicity in children who 
overdosed or ,.cetaminophen. Arena . 
Rourk, and Sibrack (Ref. 1) described a 
3-year-old girt who ingested 35 tablets of 
acetaminophen 325 mg and suffered 
decre9sed consciousness, vomiting, and 
enlargement of the liver and spleen . At 
that time the serum ammonia level was 
82 micrograms per deciliter (E.eg/dL) . She 
was admitted to ;he hospital about 24 
hours after ingestion. The serum 
acetaminophen level was 94 micrograms 
per milliliter (yg/mL) 24 hcurs after 
ingestion ; 48 hours after ingestion it 
dropped 14 2ci yg/mL . Seventy-two 
hours af'.r~ f:e overdose, serum 
Iransan,i,i ise (liver enzyme) levels 
revealed a peak serum glulamic- 


0 
aloacetlc transaminase of 20,376 
ternational Units (I .U .) and a peak 


serum glutamic-pyruvic transamin .ise o( 
7 :f,303 I .U The patient was alert and in 


good spirits by the second day in the 
hospital and was discharged 1 week 
later . Seven weeks after discharge her 
liver enzymes were normal . 
Although this child weighed only 31 


pounds and had ingested 11.375 g 
acetaminophen, resulting in phenomenal 
trensaminase levels and a high plasma 
level of acetaminophen at 24 hours, she 
survived without aay aftereffects . As 
one comment noted, this case suggests 
that a child's liver may be less 
vulnerable to the hepatotozic effects of 
acetaminophen overdosage than an 
adult's. The agency points out, however, 
that before conclusions can be made on 
the potential toxicity of acetaminophen 
in children, more data are needed on the 
metabolism of acetaminophen and 
c iinical observations in children (Ref. 2) . 


Carloss (Ref. 3) reported the death of 
a 3 Ih-year-old girl who had an upper 
respiratory infection and was being 
treated with acetaminophen . The child 
was given 120 mg of acetaminophen 
syrup every 4 hours for three doses . Her 
doctor later increased the dose to 720 
mg every 3 hours. During the next 24 
hours she took 5.04 g acetaminophen 
and was hospitalized for nausea and 
vomiting . Fourteen hours after the last 
dose, the acetaminophen level was 5.3 
mg/dL (therapeutic range, 1 to 3 mg/dL), 
well in the range of hepatotozicity.'Fhe 
child was discharged from the hospital 
:he next morning, but was readmitted 16 
hours later with a serum glutamic-
oxa:oacetic transaminase level of 22,000 
I .U . and subsequently died . 
The child described by Carloss (Ref. 


3) was approximately the same age as 
the one described by Arena, Rourk, and 
Sibrack (Ref . 1) . Neither child had been 
treated with an antidote for 
acetaminophen poisoning, such as N-
acetytcysteine . It is difficult to explain 
why the child who had in-ted 5.04 g 
acetaminophen died, and the child who 
had ingested 11 .o /a g aLciaminophen 
survived. 
Regarding chronic use of 


acetaminophen within recommended 
OTC dosages . the agency at this time 
does not believe that the labeling 
suggested by the comment, "Do not 
exceed recommended dosage or take for 
mu:e than 10 days, because severe liver 
damage may occur," is needed . The 
v. arnings proposed in § 393.50(c) (1)(i) 
and (3) in this tentative final monograph 
already state a 10-day limitation for 
adults on OTC analgesic self-
m~~dication. Furthermore, the agency is 
aware of only one somcwtiat convincing 
case report o( acetaminophen 
hcpatotoxidty associated with chronic 
acelaminophen usage in a normal 
irdicidual (Ref . 4) . A second case has 


been reported, but rechailenge results 
were inconsistent (Ref. 5) . As discussed 
in detail in comment 27 below, Olsson 
(Ref. 4) described a 55-year-old male 
who was hospitalized for a (lareup o! 
hepatitis while taking a product 
containing acetaminophen and 
chlormezanone. He had no recent 
history of drug or alcohol use, but had a 
I -year history of alcohol abuse 7 years 
before hospitalization. Because this 
individual developed hepatotoxicity on 
a low dose o! acetaminophen, it is 
possible that some other problem was 
also present. (T'his patient was using a 
drug containing acetaminophen and 
chlormezanone, which could have 
induced the liver injury.) No similar 
report has appeared despite the wide 
use of acetaminophen. 
A case of chronic use of 325 mg 


acetaminophen (12 tablets daily for 1 
year) was described in which the 
patient's serum glutamic-oxaloacetic 
transaminase level was normal before 
acetaminophen use (Ref. 5) . After 1 year 
of acetaminophen use, liver function 
tests showed an abnormal serum 
glutamic-oxaloacetic transaminase level 
and enlargement car the liver and spleen . 
After the drug was discontinued, the 
patient's serum glutamic-oxaloacetic 
transaminase level returned to normal. 
After being discharged from the 
hospital, the patient resumed using 12 
tablets of 325 tag acetaminophen daily . 
Within 2 months he developed pain and 
was rehospitalized . A monitored 
rechallenge with one dose of 1.325 mg 
acetaminophen caused a rise in liver 
enzyme levels (serum glutamic-
oxaloacetic transaminase and serum 
g'utamic-pyruvic transaminase levels) 
within 12 to 18 hours . A liver biopsy 
revealed "bridging necrosis, spanning 
two portal and two central areas." After 
discontinuing acetaminophen for 4 
months, the individual developed 
abdominal pain and enlargement of the 
spleen end had to be treated with 
azathiopcine and predn:spne . One year 
later, when liver function tests were 
back to normal, the individual again 
was rechallenged with 1.325 mg 
acetarninophen without any 
development of symptoms or rise in 
liver enzyme levels . This raises the 
possibility that this patient might have 
been developing chronic active hepatitis 
exacerbated by acetaminophen . 


Rosenberg et al . (Ref. 6) described two 
individuals who had taken 3.0 g 
acetaminophen daily for 1 to 2 weeks . 
One person had a history of CilbcrCs 
disease (characterized by mild 
jaundice) . Both developed jaundice 
during a course of infectious 
mononucleosis. However, b!!CBUSC 
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jaundice can occur in 5 to 10 percent of 
patients with infectious mononucleosis . 
the jaundice in these two patients could 
not definitely be attributed to 
acel :iminophen . 


Johnson and Tolman (Ref. 7) 
described a pa!ient who had been taking 
3 g acetaminophen daily and 
complained of fatigue and loss of 
appetite . The patient had used no other 
drugs and was not exposed lo toxins 
other than unidentified cleaning 
solvents used occasionally . On medical 
examination there was liver tenderness, 
and a liver function test showed 
abnormal results . A liver biopsy 
revealed evidence of chronic active 
hepatitis with cirrhosis . The patient had 
a positive rechallenge, and the liver 
enzymes increased during the 2 weeks 
following the rechallenge, indicating 
that acetaminophen may have caused 
this elevation . It is possible that the 
patient had chronic active hepatitis and 
that acetaminophen exacerbated it. This 
case was also complicated by the 
concomitant occasional use of 
unidentified cleaning solvents . 
The agency has noted instances 


where only a mild overdose of 5 to 7 g of 
acetaminophen may have produced 
hepa!otoxicity. Ware et al . (Ref. 8) 
described a person who developed 
disorientation. jaundice, and fever after 
using acetaminophen and prescription 
drugs daily for headaches . Liver enzyme 
levels were elevated, and a liver biopsy 
showed centribbutar fibrosis and 
bridging necrosis with evidence of both 
an acute and a chronic process. The 
patient improved after 8 days of 
unspecified conservative treatment . This 
case does not prove acetaminophen 
hepatotoxicity because the other drugs 
the patient had been taking can caese 
hepatitis . 
Toxic hepatitis was reported in three 


persons who were regularly ingesting 
acetaminophen in :-gher amounts than 
the recommended OTC dosage (Ref. 9) . 
One patient was an alcoholic who for 
years had used up to 10 300-mg tablets 
o( acetaminophen daily . During the 4 
days before admission !o the hospital . 
this individual drank no alcohol, but 
used about loo tablets of 
acetaminophen. On admission io the 
hospital, the patient's liver enzymes 
were elevated, but they fell rapidly over 
the next 2 to 3 days . The amount of 
acet-iminophen ingested and the 
subsequent pattern of scrum liver 
cr.zyme abnormality found in thi 
patient were consistent with a 
substantial overdose of acetaminophen 
2 l0 3 day3 before admission. 
The second individual used as much 


as 5 .1 g acetaminophen daily . This 
paiirnt h:id disseminated bronchial 


cancer, with general ill health and 
malnutrition . This patient's liver 
enzymes were elevated while using 
ace(.iminuphen . After the liver enzymes 
returned to normal, the patient was 
rech.illenged. The rechallenge of 5.2 to 
6.5 g acetaminophen daily produced 
elevated liver enzyme levels. The 
plasma acetaminophen level al 24 hours 
was J7 ,u;/mL, corresponding to an 
overdose of the drug . 
The third individual had reportedly 


use(] 5 .2 to 6.5 g acetaminophen daily for 
3 weeks before hospitalization . Forty 
hours after the last dose, the plasma 
acetaminophen concentration was 15 
1xg/mI� consistent with an overdose . 
Although it iE not inconceivable that 


chronic use of acetaminophen within 
recommended OTC dosage ranges 
produces chronic active hepatitis in a 
very low percentage of people, and 
although it is possible that 
acetaminopJien can exacerbate 
preexisting chronic active hepatitis, the 
agency concludes that the above data 
do not provide an adequate basis for 
requiring a labeling statement on liver 
damage from chronic use of 
acetaminophen, that is, within 
recommended daily OTC dosages for 
longer than SO days . 
Although the liver warning 


recommended by the Panel in 
g 343.50(c)(5)(i) is being deleted, the 
agency shares the comments' concern 
that symptoms of acetaminophen 
toxicity do not appear until a few days 
after an overdose. Following 
acetaminophen overdosage, there is a 
24- to 48-hour period of relative well-
being, when symptoms of hepatotoxicity 
do not appear despite the occurrence of 
liver damage . This "silent period" may 
create a false sense of security that 
could delay the use of an antidote, 
which must be administered promptly in 
order to be effective (Refs . 10 and 11) . 
To alert consumers that prompt medical 
attention is essent:_ : to the proper 
management of acetaminophen 
overdose, the agency is proposing the 
following overdose warnings for 
acetar.:inophen drug products : For 
products labeled for adults 
(§ 343.50(c)(1)(iii)), "Prompt medical 
attention is critical for adults as well as 
for children even if you do not notice 
any signs or symptoms," or for products 
labeled fur chiid.en (§ 343.50(c)(2)(iii)), 
"Yromp' -:, _dical attention is critical 
even if you do not notice any signs or 
symptoms." For products labeled both 
for adults and children, the warning for 
adu!ts would apply, as described in 
§ 343 .50(c)(3) . Both warnings would be 
required to follow the general overdose 
svarninos in S 330.1(r) that are required 
for all ()"CC drugs. 
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26. Several comments urged the 
adoption of a warning statement that 
advises consumers who have 
preexisting liver disease, such as 
hepatitis or infectious mononucleosis, or 
who may have Reye syndrome, against 
the use of acetaminophen unless 
directed by a doctor. The comments 
cited reports in the medical literature 
concerning acetaminophen toxicit~~ in 
persons with liver disease (Refs. : 
through 13) . Two comments asserted 
that there is no evidence to warrant a 
warning regarding acetaminopher, and 
preexisting liver disease . One of these 
comments submitted two clinical s!udies 
(Refs . 14 and 15) and a report (Ref. 16) to 
support its position . 


(n reviewing and evaluating the data 
and information submitted by the 
commea,s, the agency has concluded 
that there is insufficient evidence at 
present to propose a warning aga :^ ;t the 
~~1c of acetaminophen at recommended 
UT'C dosages by individuals witf: 
preexisting liver d;sease . 
The data and information in Refs . I 


chrough 7, Refs . 9 through 13, and Ref . !6 
presented no evidence to show Ica.t 
OTC dosages o( acetaminophen U~use 
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totoxicity in persons with 


-xisling liver disease . Rosenberg el 
Ref . 8) described two persons who 


.evcloped jaundice during a course of 
infectious mononucleosis . As discussed 
in comment 25 above, the jaundice 
cannot be confidently ascribed to 
acclanunophc» . 
One of the clinical studies (Ref. 14) 


presents an open study of six male 
adults with chronic liver disease who 
were given 1 g acetaminophen every 4 
hours four times s day . After 5 days of 
acetaminophen administration, there 
%vere no significant changes in liver 
enzyme laboratory values . The mean 
half-life of acetaminophen in these six 
subjects was 3.42±2.5 . Ten hours after 
an initial dose of 1 g acetaminophen r-s 
administered on the first day, the 
plasma acetaminoplien level was 
1.9±1.5 ,ugJml. . There was no evidence 
of any significant accumulation of 
acetaminophen in the plasma of these 
individuals. 
The other clinical study (Ref. 15) 


presents a placebo-controlled, double-
blind, crossover study in which placebo 
or 4 g acetaminophen (1 g every 4 hours 
for four doses per day) was 
administered daily to 20 adults with 
_~reexisting liver disease of various 


es . The Individuals were treated for 
~ays and crossed over to the 
Ternate regimen without a washout 
period. In comparing liver enzyme levels 
of the individuals during acetaminophen 
administration with those during 
placebo administration, no statistically 
significant differences were found. 
Three patients were excluded from the 
final analysis . One had changes in liver 
enzymes which could be attributed to 
the erratic course of his chronic active 
hepatitis . Although it is difficult to 
distinguish enzyme changes because of 
tire erratic course of chronic active 
hepatitis versus drug-induced changes, 
the resulting rise in lransaminases after 
rechallenge with acetaminophen raises 
the. question of whether acetaminophen 
exacerbated this individual's chronic 
active hepatitis . 
Additional data regarding the plasma 


half-life of acetaminophen in individuals 
with liver disease were presented at a 
niceting o! FDA's Castrcinlestinal Drugs 
Advisory Committee (Ref . 17) . These 
data appeared to ducicment prolonged 
serum ha1(-life for acetaminophen in 
patif ts with liver disease . Nonetheless, 
lhF ., suits of the placebo-controlled 
crossov( r s!udy (Ref. 15) gave no 
,~vidence that this prolongation results 


Iepatotaxic levels of the drug . It 
uld be pointed out, however, that 


,)rolonoed acetaminophen half-life in the 
patients in this study was not 


documented, and thus it is not certain 
that [lie patients were at risk for 
possible adverse effects related to such 
prolongation . 


Data pertaining to cp~ochromc P-470 
enr.ynic levels in patients with liver 
disease may also be relevant to 
dctc:rmining acetaminophen 
hr.pxlotoxicity . Available data attribute 
the production of the iiepal^!oxic 
metabolite of acetaminophen to the 
cYtoc6ronie P-450 system . A reduction 
in activity of !he cytochrome P-450 
system then might result :r. reduced risk 
of hepatotoxicity . 
The following data show decreased 


cytochrome P-450 levels in individuals 
with chronic liver disease . Farrell, 
Cooksley, and Powe!! (Ref. 18) showed 
that the cytochror.:e P-450 
concentrations in patients taking 
enzyme-inducing drugs such as 
phenobarbital, phenytoin, and 
giutetlumide are no different in control 
subjects than in persons with mild-to-
moderate hepatitis or inactive cirrhosis . 
The patients with severe hepatitis or 
active cirrhosis who were taking 
enzyme-inducing drugs did have 
decreased cytochrome P-4Sa 
concentrations and may have lost the 
ability to respond lo inducing agents. 
Schocne et al. (Ref. 19) measured the 


cytocF:rome P-45a content in needle 
biopsies of the human liver and found 
that in individuals with severe hepatitis 
and cirrhosis, the cytochrome P-450 
level was 50 percent of the control 
value. In individuals with either mild or 
moderate hepatitis, there was no change 
in the cytochrome P-4SO level. Gabrielle 
et al . (Ref. 20) found no change in the 
cy"tochrome P-450 content in individuals 
with alcoholic sieatosis and in those 
recovering from viral hepatitis compared 
with normal individuals. 'fke 
cytochrome P-450 level in chronic 
persisten' ~ da!it'- was 10 percent of 
the level in the norm- :1 :. :dividuals. In 
chronic active hepatitis, ine cytochiome 
P-450 level was 30 percent of that of a 
normal individual. Although these data 
suggest that the activity o{ the 
cytochrome P-450 system is reduced in 
individuals with severe liver disease, 
the relevance o! this finding to 
acetaminophen hepatoloxicity in such 
individuals is not clear. It :s possible 
that low cytochrome P-115fl levels would 
protect against acetaminophen 
helialotoxicity, but the evidence is 
conflicting on whether acetaminophen 
exacerbates liver disease . 


In summary, the aocncy believes that 
el present there are insuF(icient data to 
support a warning against the use of 
acetaminophen by persons with 
preexisting liver discase such as 


hepatitis, liver function affected by 
infectious mononucleosis, or liver 
disease resulting from Rcy"e syndrome . 
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p1,enobarbital in potentiating the . Eniby and Fraser (Ref. 8) reported on 
(19) Schoene . B., et al . "Determination of 


hepatotoxicity of acetaminophen . two cases of acetaminophen overdose in 
Drug Metabolizing Enzymes in Needle Wright and Prescott (Ref. 3) alcoholics and concluded that 
Biopsies of Human Liver," Europearr Journn! retros pectively analyzed data on 16 "' ' ' the enhanced hepatotoxity of 
of Clinicvl Pharmacology, 4:Gsa3, 1972 . individuals with hepatic necrosis paracetamol (acetaminophen) in the 


(20) Gabrielle . L., et al ., "Determination of following acetaminophen overdose. presence of enzyme-inducing 
Human Liver Cytochrome P-a50: Eight of these individuals showed agents ' ' ' has perhaps not been Demonstration of a Mic:romelhod Using 
Electron Paramagnetic Resonance." Chemical 


evidence of ingestion of either alcohol or adequately emphasized." McCleiu et al. 
barbiturates used in the treatment of (Ref. 9) conducted studies in mice and Ahstracts. 8ti:24s, 1978. epilepsy. Three individuals were chroni c also observed the clinical course of 


27 . Several comments cited data to alcoholics . Wright and Prescoit stated three chronic alcoholics who ingested 
express concern that certain drugs that their findings suggest that therapeutic, rather than excessive 
which induce microsomal enzyme acetaminophen causes more severe 


, 
dosages of acetaminophen. McClain et 


activity (e .g ., alcohol and barbiturates) hepatic necrosis in patients who have al . stated that their findings 
may increase th 


' 
e potential for previously taken drugs that may cause "' ' ` suggest that alcohol enhances 


acetaminophen-induced hepatotoxicity induction of hepatic microsomal acetaminophen hepatotoxicity in mice 
(Refs. i through 14). The comments enzymes, such as barbiturates and and provides supportive evidence that 
recommended that warnings such as the alcohol. However, they conceded that these three alcoholic patients probably 
following be required on the labelino of their results must be interpreted had a similar pathophysiological basis ell products containing acetam~nophen: cautiously because of the small number for their liver disease." Go(dfinger et al . 
Do not take this product If you use alcohol of individuals studied and because of (Ref. 10) reported hepatic damage in 8R 


or barbiturates unless directed by a uncontrollable factors such as age and alcoholic who had ingested 9.75 g 
physician. nutritional state of the individuals, as acetaminophen over a 2-day period prior Caution: Do not take this product if you are well as the possibility of their ingesting to hospitalization. Vilstrup et al . (Ref. presently taking e prescription drug for 
epilepsy, barbiturates. or ethacrynic acid 


other drugs . 
Mitchell et a( . (ref. 4) concluded, as a 


11) reported on fulminant liver failure in 
8 woman who was a known abuser of except under the advice and supervision of a 


physician. result of their studies in tats and mice, alcohol, diazepam, and barbiturates. 
that pretreatment of these animals with The woman had taken a total of 5.4 g 


A reply comment opposed the pkenobarbital potentiates both the acetaminophen over a 2-day period for suggested warnings, stating that there is incidence and the severity of premenstrual pain and subsequently 
no evidence of any significant drug acetaminophen-induced hepatic died. 


. interaction of acetaminophen when used necrosis . However, Prescott (Ref. 5) The agency points out that the amount at recommended doses with drugs which conducted a study on acetaminophen of acetaminophen ingested by the induce microsomal enzyme activity. metabolism in 12 healthy volunteers and woman described by Vilstrup et al. is The agency is not adopting the 15 individuals who were chronically subject to question. It is also difficult to suggestion that consumers be warned using microsomal enzyme-inducing determine the exact daily dosage of against the use of ethacrynic acid with agents such as phenobarbital and acetaminophen ingested by those acetaminophen. The comments diplienylliydantoin, drugs used in individuals observed by McClain et al submitted no data to support such a treating epilepsy. Prescott concluded 
. 


(Ref. 9) and Goldfinger et al . (Ref. 1o). warning, and the agency is not aware of that the production of hepatotoxic However. it appears that the individuals data that indicate a need to warn metabolites of acetaminophen was not reported on by McClain et al. and 
consumers against the use of ethacrynic increased in those individuals who used Coldfinger et al . had ingested more than acid with acetaminophen. hepatic enzyme-inducing agents . These 4 g acetaminophen, which is the After reviewing the data cited by the studies have produced conflicting recommended maximum daily OTC comments, the agency has determined results which are difficult to reconcile dosage. In addition, the individual that the results are conflicting and that and from which firm conclusions cannot observed by ColdCinger et al . was using there is insufficient evidence at this time 6e drawn. meprobamate, another hepatic lo warrant a label warning against the Scott anr+ Stewart (Ref. 6) reported microsomal enzyme inducer, in add;tion use of OTC dosages of acetaminophen that most of the cases ~f - ce ;aminopiien to alcohol and acetaniinophen . products with alcohol, barbiturates, or overdose which they ha ' 6een were Olsson (Ref. 12) described an prescription drugs used for epilepsy . 
One comment cited a commentary on 


accompanied by some alcohol use and 
said that the time available for effective 


individual who had a 1-3-ear history of 
alcohol abuse (occurring 7 years before acetaminophen which recommended 


that drugs such as phenobarbital and 
treatment of overdose may be "much 
reduced" in individuals with alcohol- 


hospitalization) and %vho was 
hospitalized with jaundice hepatic alcohol should not be used with damaged livers . Barker, de Carle, and 


, 
cholestasis, and hepatic stearosis This acetaminophen because they appear to 


potentiate acetaminophen-induced 
Anuras (Ref. 7) observed severe liver 
damage in an alcoholic who had 


. 
individwit was using a drug containing 
acetaminophen and chlormezanone hepalotoxicity (Ref. 1) . However, no 


firsthand data were resented to 
ingested "moderately excessive" 


. 
O(sson acknowledoed that it was p 


support this recommendation . A report 
amounts o( acetaminophen (100 tablets 
of 700 mg acetaminophen 4 days before 


impossible to obtain a reliable drug 
history from the p3Uent The role of by Wilson et a( . (Ref. 2) concerned a 13- 


year-old epileptic who took an overdose 
admission to the hospital) . These 
investigators concluded that this 


. 
alcohol is unclear, and chlormezanone 
could have induced the liver injur se of acetaminophen and plienobarbital, 


subsequently developed hepatic 
individual's use of alcohol induced the 
formation of t .)xic acetaminophen 


y en 
in this individual . Furthermore, no 
plasma acetaminophen determinalio : encephalopalhy, end died . These 


authors emphasized the seriousness of 
metabolites. which made him more 
susceptible to liver injury from the 


. 
was performed on this individual . Thus 
it is difficult to implicate acetaminophen dealing with acetaminophen overdose, "moderately excessive" dose o( and alcohol use positively as the complicated in this case by the role o( ac,etarninophen . causative factors in this case . 


:~ ti 
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Shamszad et at . (Ref. 13) compiled 
d that suggest that thehalf-life of
aminophen is significantly 


ulonged in patients with liver disease 
from alcohol use. However, these 
investigators noted that when alcohol is 
used simultaneously with 
acetaminophen the plasma 
disappearance curve of acetaminophen 
is unchanged . 


In considering the wide use of 
acetaminophen in the United States . and 
after evaluating the above data, the 
agency concludes that the evidence 
available to warrant a label warning 
against the use of OTC dosages of 
acetaminophen with barbiturates, 
prescription drugs for epilepsy, or 
alcohol is conflicting and insufficient. 
However, if additional data demonstrate 
the need for such warnings In the future, 
the agency will reconsider its present 
position. 
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28 . Citing reports in the literature 
(Refs . 1 through 9) to substantiate their 
argument, several comments stated that 
acelaminophen has many adverse 
effects that should be included in label 
warnings fur F;oduc's containing this 
ingredient . These adverse effects 
include allergic reactions with clinical 
signs such as skin rashes, drug-induced 
fever, or esthma attacks associated with 
cross-sensitivity between aspirin and 
acetaminophen. Other adverse effects 
include blood dyscrasias, which are 
abnormal conditions of the blood. An 
example is thromboc}"topenia, a 
decrease in the number or platelets . The 
comments attributed these adverse 
effects either to allergic reactions or 
idiosyncratic react :ons, which are 
abnormal reactions peculiar to the 
individual . They also recommended a 
label warning to advise consur :ers who 
are allergic to acetaminophen not to use 
products containing that drug, and a 
label warning to advise consumers who 
have asthma or are sensitive or allergic 
to aspirin to consult their physician 
before using acetaminophen drug 
p: oducts. 
Two reply comments disagreed, 


arguing that clinical experience and the 
medical literature indicate that adverse 
effects from acetaminophen are rare and 
do not support the need for such 
warning sta:emer.ts . These comments 
a'.so maintained that some of the 
references cited are single-case, 
anecdotal repc:!s and that there is 
insufficient evidence in most of the 
cases to establish a cause-and-effect 
relationship between acetaminonhen 
and the reported reactions . 
The agency believes that the warnings 


which the comments requested are not 
warranted at thi- `ima because there is 
insufficient evi : ~2 that t : . . - adverse 
effects are being caused by 
acetaminophen. Iiowever, if sufficient 
evidence is presented to warrant new 
warnings in the future, the agency will 
act accordingly . 
Two of the reports on adverse effects 


of acetaminophen cited by the 
comments had also been cited by the 
Panc! and presented no new data for the 
Lger,cy's consideration (Refs. 3 and 4) . 
Some of the reports cited by the 
comments were single-case reports of 
tFrcn:bocytepenia, which may have 
resulted from a number of factors, 
in- 10d ;110 idio ;; "ncrar.y, or which may 
have been caused by agen :s other than 
acct :iminophen (Refs. 1, 3, and 7) . There 
were three single-case reports of skin 
1 ash (c~Cu%N in-. the use ofacetaminophen 


(Refs . 4 . 5, and 9), but no cases of drug-
induced lever. 


Studies present conflicting data on the 
occurrence of cross-sensitivity between 
aspirin and acetaminophen (Refs . 2, fi, fi. 
10, and 11) . Fisherman and Cohen's 
study (Ref. 2) contained five cases o( 
cross-sensitivity between aspirin and 
acetaminophen . These researchers 
calculated an "intolerance index," 
which can be used to compare the 
tendency of various drugs to produce 
allergic reactions . The index is based crn 
the usual therapeutic dose divided by 
the minimal dose needed to produce 
clinical symptoms of intolerance . This 
result is multiplied by the percent of 
patients showing intolerance . The 
calculated "intolerance index" of aspirin 
was 368 compared with 13.5 for 
acetaminophen, indicating that .here is a 
low degree of cross-reac:ivity to 
acetaminophen in aspirin-sensitive 
patients. 
The Smith study (Ref. e) also 


contained five cases of cross-sensitivity 
between aspirin and acetaminophen. A 
challenge dose of several common 
analgesics was given to five aspirin-
sensitive patients, two of whom 
indicated they were sensitive to 
acetaminophen. Smith measured the 
change :n forced exp:ratcry volume, 
which is a measure of air flow and 
pulmonary function, and noted whether 
rhinitis was presenL Three of the 
patients had statistically significant 
d:ops in forced expiratory volume, and 
tour patients also developed rhinitis 
following acetaminophen 
administration. This study indicates a 
potential problem in a person who is 
highly sensitive to aspirin and who uses 
analgesic drugs, includ',ng 
acetaminophen, but it does not explain 
the clinical sionificsnce of changes in 
'he Forced expiratory volume . 
Other studies, not cited by the 


comments, found no sensitivity to 
acetaminophen among aspirin-sensitive 
patients (Refs. 10 and 11). Sampler an,4 
Beers (Ref. 10) tested acetaminophen in 
132 aspirin-sensitive patients and found 
no adverse reactions. Other 
investigators tested 11 aspirin-sensitive 
patien!s with the,apeutic doses of 
arclan-.inophen and found n :) reaction to 
acetamiriophen (Ref. 11). 


Ll^cause of the conflicting data on the 
incidence of cross-sensitivity between 
aspirin and acetaminophen, t' Incy 
is not proposing a w^rning about cross-
sensitivity to other analgesics on the 
~icclarnirophen label. Although the 
potential for a :iergic reactions to 
acetaminophen does exist, the agency 
believes that the following statement in 
cfic, warnings in § 34J .SfI(cj (1)(i), (2)(i) 
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and (3) will adequately inform 
consumers to consult a doctor i( an 
al:ergic reaction, such as a rash, should 
occur following the use of 
acetaminophen : if new 
symptoms occur consult a doctor 
because these could be signs of a 
serious condition ." 
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29 . One comment suggested that the 
professional labeling recommended by 
the Panel (§ 343.80) be revised lo include 
the indications that the Panel did not 
place in Category I because of its 
concern about self-diagnosis. The 
comment argued that, although self-
diagnosis is a valid concern for 
consumer-oriented labeling, this concern 
is irrelevant to professional labeling . 
Another comment suggested that the 
Panel's recommended warnings listed 
below be moved from consumer labe .ic,b 
to professional labeling because these 
s .alements refer to conditions that 
should be diagnosed and supervised by 
a physician . The comment concluded 
that these warnings are irrelevant to a 
consumer with an undiagnosed 
condition, ar.d are no : needed once the 


condition is diagnosed because the 
consumer is then under the care of a 
physician who will recommend proper 
medication and advise against 
inappropriate medication. 
The warnings recommended by the 


comment for inclusion in professional 
labeling are us follows : 
Section 343.50(c)(3)(if " "Take this 


product for the treatment of arthritis 
only under the advice and supervision of 
a physician." 
Section 343.50(c)(3)(iv). "Caution : Do 


not take this product if you have 
stomach distress, ulcers, or bleeding 
problems except under the advice and 
supervision of a physician." 
Section 343.50(c)(3)(v): "Caution: Do 


not take this product if you are presently 
taking a prescription drug for 
anticoagulation (thinning the blood), 
diabetes, gout, or arthritis except under 
the advice and supervision of a 
physician." 
Section 343.50(c)(4)(i): '"This product 


contains aspirin. Do not take this 
product if you are allergic to aspirin or if 
you have asthma except under the 
advice and supervision of a physician ." 
Section 3q3.50(c)(4)(ii): "Do not take 


this product during the last 3 months of 
pregnancy except under the advice and 
supervision of a physician." 


Section 3Q3.50(c)(4)(iii). "Do not take 
this product (or at least 7 days after 
tonsillectomy or oral surgery except 
under the advice and supervision of a 
physician." 


T'he request made by the first 
comment did not specify the indications 
it was referring to ; therefore, the agency 
cannot respond. 
The agency disagrees %vith the second 


comment's suggestion that the warnings 
listed above be moved to the 
professional labeling sect-on of the 
monograph. These warnings are 
essential for th^ 'A and effective use 
by consumers of ~ . .~ products to which 
they apply 'with the exception of 
§ 343.50(c)(3)(i), which is being deleted 
for reasons stated in comment 19 
above? -nd the agency proposes to 
require them in consumer labeling . 


30 . One comment stated that the 
following warnings recommended by the 
Panel in § 343.50(c) should be eliminated 
from OTC analgesic ard antipyretic 
drug products that are market .~d in 
children's dosage units as children's 
, -oducts : "Adults : Do not lake this 
p-nduct for more than 10 davs . If 
symptoms peisist, or new ones occur, 
consult your physician ." "Adults : Drink 
a full glass o( water with each dose ." 
"Do not take this product during the last 
3 months o! pregnancy except under the 
advice and supervision of a physician." 


The comment contended that these 
statements . clearly intended for adults, 
are unnecessary and inappropriate !or 
analgesic and antipyretic drug products 
labeled for children . The comment 
added that requiring these warnings on 
small containers (e .g., the 3G-table( size 
limitation for pediatric aspirin products) 
will result in smaller print (hat will 
make the labeling message less 
conspicuous. less legible, and less likely 
to be read and understood by the 
consumer. 
The comment also stated that (lie 


words "Children under 12 years" should 
be eliminated from the recommended 
warnings in § 343.50 (c)(i)(ii) and 
(c)(3)(iii)(b), for the reasons given above 
as well as the reason that the statement 
is superfluous because pediatric 
products ere defined by the Panel in 
g 343.3(e) as products for children under 
12 years . 
The pregnancy warning recommended 


by the Panel in ¢ 343.50(c)(4)(ii) is 
obviously not needed in products 
intended only for use in children. In 
addition, the pregnancy-nursing warning 
required for all OTC drugs intended for 
systemic absorption specifically 
provides for an exemption for drugs that 
are labeled exclusively for pediatric use . 
(See 21 CFR 201.63(c)(2) .) 
The agency agrees that the warnings 


for adults limiting use to not more than 
10 days and directing them to drink a 
full glass o[ water with each dose 
(g sa3.so(c)(1)(i) and (c)(s)(iii)(a)) are 
unnecessary in the labeling of products 
intended only for use in children, as the 
warnings in ¢ 393.50(c)(1)(ii) and 
(c)(3)(iii)(b) provide the necessary 
information for children under 12 years 
of age. The warnings recommended by 
the Panel in ¢ 343.5o(c)(1)(i) and (c)(i)(ii) 
are being revised and expanded into 
three warnings appearing in the 
tentative final monograph under the 
following sections: § 343.50(c)(1)(i), for 
products labeled for adults ; 
§ 343.5o(c)(2)(i), for products labeled !or 
children 2 years to under iZ years of 
age; and § 393.50(c)(3), for products 
labeled both for adults and for children 
2 years to under 12 years of age. (See 
comment 18 above.) 
The agency agrees that products that 


are clearly identified for use in children, 
e .g ., infant drops, children's aspirin or 
acetaminophen tablets, do not have to 
be labeled with a statement in the 
warning; or in the directions specifying 
that tF ey are for children under 12 years, 
as had been recommended by the Panel . 
Because the directions for use for such 
products do not include dosages for 
people over 72 years of age or under 2 
years of age, further Libeling specifying 
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that these products are intended for use 
y children from 2 to 12 years of age 


stomach, or stomach pain. in certain 
Individuals (42 FR 35387) Plain as iri 


heartburn. upset stomach, or stomach 
i h appears to be unnecessary. Accordingly 


new § 343.50(b)(4) is being proposed in 


. p n 
. can also exert adverse effects on the 


gastrointestinal tract (i e mucosal 


pa n) t at persist or recur, or if you have 
ulcers or bleeding problems, unless 


" the tentative final monograph as 
Follows: 


. ., 
erosion, ulceration, minor occult 


directed by a doctor. This warning is 
nlso being revised in g 343.50(c)(2)(v)(B) 


(4) Other required statements-4i) For 
d l b l d 


bleeding, etc .) which may exacerbate 
stomach problems associated with 


for products labeled for children 2 veara 
to under 12 years of a e pro ucts a e e only for children 2 lo underlying gastrointestinal disease 


g . 
under 12 years of age containing any 


. 
These effects can also be produced by References 


ingredient identified in ,¢ 343.10. (A) The 
labeling of the product contains, on the 


salicylxtes other than aspirin (42 FR 
35417 (0 35421) . 


(1) Silvoso . CA, et al, "Incidence of 
Gastric Lesions in Patients with Rheumatic principal display panel, either of the 


followin : 
Regarding buffered aspirin products, Disease on Chronic Aspirin Therapy," Annals 


l I t g 
(I) "Children's (trade name ofproducl 


the Panel stated that evidence 
seems to indicate that buffered aspirin 


erno Medicine. 91 :577-5zo, 19rg, °f ° 
(2) Lanza, F.L., G.L Royer, (r ., and R.S. 


" urgeneric name of irtgredient(s)) ." 
(2) "(Trade name of product orgeneric 


produces a lower incidence of-gastric 
intolerance in some patients but not in 


Nelson, Endosco pic Evaluation of the Effects 
of Aspirin . Buffered Aspirin, and Enteric- 


name of ingnedient(sJ) for Children ." 
(B) The labeling for adults in 


all patients who exhibit gastric 
intolerance with regular (plain) as irin 


Coated Aspirin on Gastric end Duodenal 
Mucosa."' New F.rRqlandJournol ofMedicine. i38 303 138 J 343.50(d) and the statement "Children 


2 to under 12 years of age" in 


p 
products" (42 F .:35470) . However, the 
agency notes that the Panel also stated 


: - , 1gep, 
32 One comment asserted that 


¢ 343.50(d)(3)(ii) are not required. 
31 . One comment supported and two 


that this evidence is conflicting. In 
addition the investi ators of th 


warning statements for aspirin drug 
products should be stated separately comments opposed the art of the P 


, g ano er 
study on the incidence of gastric lesions 


. 
~'e comment stated that the following warning recommended by the Panel for 


aspirin drug products in § 343.50(c)(3)(iv) 
"" " 


in rheumatic patients using plain, 
buffered or enteric-coated aspirin 


warning is the most important warning 
to the consumer and should be which states, ` Do not take this 


product if you have stomach 
' " " " 


concluded that buffered aspirin with an 
acid-neutralizing capacity of 1 9 


displayed alone on the label so that its 
effect is not dimInished : "Warning- Keep ; distress 


The supporting comment stated that 


. 
miltiequivalents (mEq) per 325 mg 
aspirin did not appear to prevent 


this and all medicines out of chtldren'a 
reach. In case of accidental overdose aspirin drug products cause 


gastrointestinal distress at therapeutic 
aspirin-induced gastric damage (Ref, l) . 
However, these investigators stated that 


. 
contact a physician immediately." The 
comment stated that all other cautions doses and that their labeling should 


bear e warning to this effect. The 
mare definitive studies ere needed 
which compare various as irin 


on the use of aspirin drug products 
should be under a section designated ~ posing comments recommended 


leting the term "stomach distress," 
p 


preparations before any final 
conclusions are reached. 


"Cautions." 
The agency agrees that the general contending that it has little meaning to 


consumers. The term is so all-inclusive, 
Another study showed that OTC 


doses of buffered aspirin tablets 
warnings quoted above are among the 
most important provided for all OTC the comment maintained, it may 


discourage consumers from using aspirin 
containing 6.4 mEq of antacid, which drugs to consumers. These warnings are 


for symptoms for which it is indicated. 
The comments explained that "stomach 


exceeds the amount of buffering present 
in most currently marketed buffered 


required for OTC drug products in 
g 330.1(g) (21 CFR 330.1(g)) . The agency 


distress" often accompanies symptoms 
such as headache or fever as with th 


aspirin products, produced gastric 
mucosal injury . The investigators of this 


agrees that manufacturers should 
consider displaying these warnings , e 


common cold or flu, and that the 
study concluded that such products offer 
little protection to the gastric and 


separately from other label warnings or 
highlighting them to attract consumer ' warning may discourage consumers 


from using aspirin for these concurrent 
duodena( mucosa (Ref. 2) . Furthermore, 
the Panel stated that there is evidence 


s 
attention. 
Concerning the use of the terms symptoms . One comment suggested thal, 


as alternative labeling consumers be 
that highly buffered aspirin for solution "warning" and "caution," section , 


varned against the us .; of aspirin "in 
will reduce, but not eliminate, th- pcute 


i 
502(0(Z) of the Federal Food, Drug, and 


cases of stomach ulcer and related 
symptoms." 


gastr c erosions and occult blooa ioss 
produced by the local effects of aspirin 


Cosmetic Act (the act) (21 U.S.C . 
35Z(f)(Z)) states, in part, that r. . .y drug Because the agency shares the comm t ' 


in animals and humans with no 
predisposing gastrointestinal disease (42 


marketed OTC must bear in labeling 
- * ' such adequate en s concern that the general term 


"stomach distress" can be applied to 
variou 


FR 35471) . 
For these reasons, the agency 


warnings ' ' ' as are necessary tor the 
protection of users " ` " " Secti s symptoms and may have little meaning to consumers, the agency is i tentatively concludes that it is necessary 


to advise consumers who have 


. on 
330.10(a)(9)(v) of the OTC drug 
regulations rovides th t l b li f propos ng to delete this term from the 


warning recommended by the Panel in § 343.50(c)(3)(iv) . 


persistent or recurring stomach 
problems (such as heartburn, upset 


p a a e ng o 
OTC drug products should include 
"' ' ' warnings against unsafe use, 


Although the agency believes that 
alternative labelin is w d 


stomach, or stomach pain), which may 
be symptoms of an underlying 


side effects, and adverse 
reactions ' ' g arrante , it is 


not adopting the alternative labeling 
suggested by nne of the comments 


gastrointestinal disorder, against using 
products containing aspirin (plain or 


The agenc_~ notes that historically 
there has not been consistent usage of 


because 'he term "related symptoms" is 
vague and probably has little meanin 


buffered) or other salicy(ates unless 
directed by u doctor. Accordingly, the 


' 


the signal words "warning" and 
"caution" in OTC drug labeling . For g 


0 


consumers . As the Panel pointed out. 
in aspirin products can cause 


Panel s recommended warning in 
§ 143 .50(c)(3)(iv) (redesignated 


example, in §¢ 369.20 and 3G9.21 (21 CFR 
369.20 and 3G9.21), which list "warnin " 


stomach discomfort or "stomach 
problems," such as heartburn, upset 


§ 3a3 .50(c)(1)(v)(p)) is being revised as 
follows : "Do not take this product if you have stomach problems h 


g 
and "caution" statements for drugs, the 
signal words "warning" and "caution" (suc as are both used . In some instances either 
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or these signal words is used lo convey 
the same or similar precautionary 
information . 
FDA has considered which of these 


signal words would be most likely to 
attract consumers' attention to that 
information describing conditions under 
which the drug product should not be 
used or its use should be discontinued. 
The agency concludes that the signal 
word "warning" is more likely to flag 
potential dangers so that consumers will 
read the information being conveyed. 
Therefore. FDA has determined that the 
signal word "warning," rather than the 
word "caution," wit( be used routinely i 
OTC drug labeling that is intended to 
alert consumers to potential safety 
problems . Accordingly, the signal word 
"caution" is being deleted from the 
Panel's recommended warnings In 
¢ 343.50(c)(3) (iv) and (v), redesignated 
J 343.50(c)(1)(v) (B) and (C) in this 
proposed monograph . 


33. One comment stated that the first 
sentence of the aspirin hypersensitivity 
warning recommended in 
I 343.50(c)(4)(i), 'This product contains 
aspirin," Is redundant for products that 
display the word "aspirin" in the 
product name or are clearly labeled as 
containing "aspirin." The comment 
stated tha : part of the next sentence in 
the warning, "Do not take this product if 
you are allergic to aspirin ' " " " is 
adequate to warn consumers and that 
the first sentence should be deleted. 
The agency agrees with the comment. 


Because section 502(e)(1) of the act (21 
U.S.C. 352(e)(1)J requires that the 
established name of the active 
ingredients contained in a product be 
included in the label, the statement, 
"This product contains aspirin," would 
be redundant. Therefore, in the tentative 
final monograph this statement is being 
deleted from the warning. 
34. Two comments urged that all 


children's aspirin products be labeled to 
include a warning that salicylate 
intoxication can occur from a 
therapeutic overdose when "aspirin is 
repetitively administered to infants and 
young children al commonly 
recommended doses and lime 
inlers"ols."The comments argued that 
parents have been inadequately alerted 
to the hazards associated with the 
cumulative effects of salicylate in 
infants and young children and that 
parents frequently ignore recommenUL,, 
dosage schedules !or aspirin because 
they think this drug can be administered with relative impunity . The comments 
further argued that parents will often 
continue lo give aspirin to relieve a 
chi :cl's (ever when the fever actually 
may be due to aspirin toxicity . One 
comn;~,if nolcd that ringing in the cars 


(tinni(us) has no value as a warning of 
toxicity in the pediatric age group 
because ii is subjective, and infants and 
young children cannot alert the parent 
to its occurrence . For these reasons the 
following warning was suggested (or all 
aspirin drug products (or children: "Do 
not exceed recommended doses unless 
directed by your physician . More than 
six consecutive doses at four-hour 
intervals can lead to serious 
complications in a feverish dehydrated 
infant or young child." 
Two reply comments disagreed with 


these comments . One argued that the 
n Panel's pediatric dosage schedule and 


its recommended warnings in § 343.50 
(c)(i)(ii) and (c)(2) contain instructions 
that, when heeded by parents, are 
adequate to prevent overdosage. These 
comments also stated that overdoses 
may occur with any drug and that 
parents must be alerted not to exceed 
the recommended dosages of aspirin as 
well as other drugs . The comments 
agreed that tinnitus has no value as a 
warning symptom because it cannot be 
adequately described by infants and 
children. However, the comments 
pointed out that there are observable 
symptoms of aspirin toxicity, such as 
hyperpnea, which can be described in 
labeling as "deep and rapid breathing." 
The reply comments also stated that 
dehydration should not be included in 
the labeling because parents cannot 
diagnose this condition, which is rare 
and should be diagnosed by a doctor. 
The comments also maintained that 
such labeling would confuse the 
consumer and obscure other necessary 
information on the label. 
The agency does not believe that 


children's aspirin drug products should 
be labeled with a warning stating that 
salicylate intoxication can occur when 
aspirin is f ` -n in doses within the 
recommended dosage schedule 
(ther:,peutic overdose) . The reports of 
overdose of salicylates cited by the 
comments showed that poisoning from 
. -idental ingestion occurs more 
commonly in children over 2 years of 
age and that therapeutic overdose is 
more likely to affect children under Z 
years of age (Refs . 1, 2, and 3) . The label 
directions recommended by the Pane! 
for aspirin stale, "For cf . .ldren under 2 ' 
years of age, there is no recommended 
dosage except under the advice and 
supervision of a physician." Thus, 
parents are alerted to consult a 
physician before giving aspirin to 
children under Z years of age. The 
physician is responsible forgiving 
parents r~enes specific dosage instructions for a 
aspirin given to children under 2 years n 
~~f age and for warning parents of the l~ 


potential dangers o! exceeding the 
recommended dose. 
For children 2 years of age and older, the Panel developed a new dosage 


schedule to help prevent therapeutic 
salicylale overdose . This dosage 
schedule not only is based upon a 
maximal dose that provides effective 
plasma levels for analgesic and 
antipyretic effects . but also has e safety margin in case of an inadvertent 50-
percent increase in dosage . The agency 
believes that this children's dosage 
schedule, which has been slightly 
revised (see comment 58 below), and the revised warnings in J 343.50(c) (2)(i) and (3) provide adequate guidance to 
parents to prevent overdosage. 
As for the additional lAbeling 


suggested by the comments, the agency 
believes that terms such as 
"dehydrated" and "deep and rapid 
breathing" have little meaning to 
consumers and are not appropriate for 
consumer labeling of aspirin drug 
products, although they may be used by 
doctors in diagnosing conditions due to 
toxicity. The information in the 
suggested labeling, "Do not exceed 
recommended doses unless directed by 
your physician," is provided In the 
directions for use by the phrase "or as 
directed by a doctor" or "unless directed 
by a doctor" after the usual 
recommended OTC dosage of the 
product. 
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35. One comment contended that the 
warning not to take aspirin if taking a 
prescription drug for arthritis should not be included in the Panel's recommended 
warning in ¢ 343.50(~c)(3)(v) . The 
comment further contended that the 
major responsibility of warning the 
consumer of drug interactions should 
rest with the prescribing physician and 
that the following statement by the 
Panel (42 FR 35372) should apply: 
" ' ' Physicians always carefullt~ 
control ,he patient's use o( all other 
medications, thereby negating the need 
f ,,r a warning." 


"l he agcncy believes that many 
consumers who take prescription drugs ~~ill also use OTC analgesics and 
niipyretics, such as salicylates, without 
physician's advice . These consumers 
teY be unaware of possible interactions 
e<w( ".en the salicylates and arescripGon 
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--~drugs and need to be alerted to this 
~ossibility in the labeling . Based upon 


lhe Panel's discussion o( the increased 
potential for gastric ulceration if aspirin 
is taken along with another anti-
inflammatory agent (42 FR 35409), the 
agency tentatively concludes that the 
warning on the concurrent use of 
sa(icylates with prescription drugs for 
arthritis is needed and therefore should 
be retained . The warning is not intended 
to prohibit such concurrent use, but to 
alert consumers to consult a doctor first. 


38 . Two comments objected to the 
Panel's recommended warning in 
§ 343.50(c)(3)(v) that advises against the 
use of salicylates concurrently with 
prescription drugs for the treatment of 
gout. The comments asserted that the 
warning should be modified to apply 
only to the use of salicylates and 
uricosuric drugs, which are drugs that 
promote the excretion of uric acid in the 
urine . The comments argued that 
allopurinol, commonly prescribed for 
gout, is a nonuricosuric drug and is 
compatible with salicylates . 
The agency endorses the labeling 


recommended in $ 343.50(c)(3)(v) to alert 
consumers to consult a physician before 
using OTC salicylates with several 
types of prescription drugs, including 
ose used in the treatment of gout, The 


types 


concludes that differentiating 
between uricosuric and nonuricosuric 
drugs in the warnings for OTC salicylate 
drug products would be meaningless 
and confusing to consumers . Because 
the agency believes that it is important 
for consumers to understand the reason 
for this warning, it is proposing in the 
tentative final monograph that the 
information in 4 343.50(c)(3)(v) 
(redesignated g 343.50(c)(1)(v)(C) in this 
monograph) be identified as a drug 
interaction precaution and appear as 
follows : "Drug interaction Precaution. 
Do not take ?1 .is product if you are 
taking a prescription drug for 
anticoagulation (thinning the blood), 
diabetes, gout, or arthritis unless 
directed by a doctor ." This precaution 
has been modified in g 343.50(c)(2)(v)(C) 
for products labeled for children 2 years 
to under 12 years of age . For products 
labeled both for adults and children, the 
precaution for adults will apply . (See 
E 343.50(c)(3) .) 


37 . One comment objected to the 
warning recommended by the Panel for 
aspirin and salicylatc products in 
§ 343 .;" :)(3)(v), asserting that the 
poter,ti . (or drug interaction is greater 
than tha~ ~ expressed in this labeling . The 
~ommenl explained that because the 
_information on drug interactions is 


increasing, the consumer who is using 
prescription medication should consult a 


physician before using any pain reliever. 
The comment suggested the following 
alternative labeling, explaining that it is 
broader and more inclusive than the 
Panel's labeling and will provide safer 
coverage to the consumer. "If you are 
taking any prescription medication, 
consult your physician before using any 
pain reliever ." 
Another commcnt suggested the 


general drug interaction warning. "If you 
are taking any prescription medications, 
consult your physician before taking this 
medication." 
The agency believes the labeling 


suggested by the comments is too 
general, and consumers might -
completely ignore its message. In 
addition, the suggested warnings would 
not alert consumers to the specific types 
of drugs that may interact with OTC 
analgesics. As discussed in comment 35 
above, the agency will propose specific 
drug interaction warnings to consumers 
when necessary for the safe use of an 
OTC drug producL 


38 . Some comments opposed end 
others favored the Panel's recommended 
warning in ¢ 343.50(c)(4)(i) against the 
use of aspirin drug products by 
consumers who have asthma. The 
opposing comments stated that the 
references the Panel cited to support the 
need for the warning were outdated and 
included no reports of fatal asthma 
attacks . The comments argued that the 
warning is unnecessary because only 
about 2 percent of asthmatics 
experience an adverse reaction to 
aspirin. Asthmatics are under a doctor's 
care, the comments stated and the 
doctor should warn them of possible 
adverse reactions. 
A comment from a consumer, who 


suffers from asthma and had been 
unaware that aspirin could precipitate 
asthma attacks, supportPd the Panel's 
warning . The comment insisted that it is 
necessary to warn asinmatics who may 
also be unaware that an asthma attack 
may occur with the use of aspirin drug 
products . Another supporting comment 
suggested the following alternative 
warning to avoid creating consumer 
anxiety : "If you have 
asthma ' ' ' consult your physician 
before using any pain reliever ." 
The agency is proposing the following 


warning in Q 343.50(c)(1)(iv) for products 
containing aspirin or carbaspirin 
calcium: "Do not take this product if you 
are allergic to aspirin or if you hav~ 
asthma unless directed by a doctor ." 
The Panel stated that aspirin has long 
been associated with allergic-type 
reactions, such as asthma in 
hypersensitive individuals. In certain 
instances these reactions can be life- 


threatening and even fatal (42 FR 35397) . 
The consumer's comment reaffirmed the 
need to warn asthmatic consumers who 
may not always be alerted to this 
danger by a doctor . 
The agency is not proposing the 


warning suggested by one comment 
because it refers to "any pain reliever" 
and is thus too broad. The medical 
literature includes e few reports that 
certain pain relievers other than aspirin 
may precipitate asthmatic attacks in 
aspirin-sensitive patients . However, 
these reports do not agree on the 
analgesic drugs implicated and the 
mechanism of action involved (Refs . i 
through 7). The agency concludes that 
more data and information are needed 
to determine the need for an asthma 
warning for pain relievers other than 
aspirin drug products . 
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39. One comment disagreed with the 
wording in the Panel's recommended 
warning for aspirin and other salicylate 
products in g 343 .50(c)(3)(ii), "Stop 
taking this product if ringing in the ears 
or other symptoms occur." The comment 
argued that the consumer should not be 
advised to stop taking the product if 
tinnitus develops because many doctors 
use tinnitus as a guideline for adjustinb 
a patient's dosage level of aspirin to a 
therapeutically effective and tinnitus-
free level . The comment stated that the 
phrase "or other symptoms occur" 
should be deleted from the warning 
because it is vague and confusing to the 
consumer . The comment suggested the 
following alternative : "If ringing in the 
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ears develops, consult your physician 
before taking any more medication ." 
The agency agrees that it is more 


appropriate to direct consumers with 
tinnitus to consult a doctor before taking 
more medication than to "stop taking" 
the product . The warning is being 
revised accordingly in the tentative final 
monograph . In addition, the phrase "or 
other symptoms occur" is being deleted 
from the warning because this phrase is 
synonymous with the phrase "if new 
symptoms occur," which has been 
included in the warnings in § 343.50(c) 
(1)(i). (2)(i) . and (3). 
The Panel noted that because aspirin 


or other salicylates produce a reversible 
ctotoxicity manifested by deafness, it is 
important that patients who are 
regularly receiving salicylates at higher 
dosages 6c monitored by a physician for 
hearing !oss as well as tinnitus . It is 
particularly important that patients with 
preexisting hearing loss be frequently 
monitored because they will not report 
tinnitus as plasma salicylate levels 
increase to toxic levels . An example of 
this was shown in a report from a 
consumer with a preexisting hearing 
loss who described a severe additional 
loss of hearing after using 50 grains 
(3,250 mg) of enteric-coated aspirin daily 
for a month (Ref, l). 


In view of the above considerations . 
the agency proposes to revise the 
warning, "Stop taking this product if 
ringing in the ears or other symptoms 
occur," to read as follows in ¢ 343.5U(c) 
(1)(v)(A) and (2)(v)(A) : "(f ringing in the 
ears or a loss of hearing occurs, consult 
a doctor before taking (giving) any more 
of this product." 
Reference 


(i) Letter from a consumer, included in 
OTC Volume 03BTF'M . 
40. One comment suggested that the 


term "bleeding problems" in the Panel's 
recommended warning in 
¢ 343.50(c)(3)(iv) be changed to "o(ood 
clotting problem." The comment argued 
that the term "blood clotting problem" is 
more accurate medically and would be 
more useful to consumers than "bleeding 
problems," which could be interpreted 
to include a minor cut that bleeds 
somewhat longer than usual . The 
comment provided three references to 
support its position (Refs_ l, 2. and 3) . 
The references provided by the 


comment do not suggest that the term 
"blood cloning problem" has more 
meaning to consumers than the ~rm 
"bleeding problems ." Two discuss 
bleeding time and other laboratory 
measurements (Refs. 1 and 2) ; the t:-.;id 
discusses the side effect of 
gastrointestinal bleeding from aspirin 
use (Re[. 3) . 


The agency believes that the term 
"bleeding problems" as used in the 
warning in § 343.50(c)(3)(iv) 
(redesignated § 343.50(c)(1)(v)(B)) is 
accurate and useful to consumers . The 
Panel recommended the wording in this 
section to warn persons who have 
bleeding problems that they should not 
lake aspirin except under the advice an 
supervision of a physician . Persons with 
bleeding problems such as hemophilia, 
von Willebrand's disease, 
thrombosthenia, or thronibocytopathia 
may react to aspirin drug products with 
e markedly prolonged bleeding time the 
might lead to a significant loss of blood 
in the gastrointestinal tract o: 
elsewhere . 
References 


(1) IngelFngar. F. j., -Me Side Effects of 
Aspirin," New England jotmol of Medicine, 
290:1195-1197, 1974 . 
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41 . One comment urged that the 
labeling of aspirin tablets direct 
consumers to take these products with 
food or milk. The comment persona ;ly 
attributed an incident of gastrointestinal 
bleeding to taking aspirin tablets with 
water rather than with milk or food, and 
maintained that food or milk would 
have coated the stomach and prevented 
the bleeding . 
The comment submitted no data to 


support its viewpoint . The Panel 
considered whether salicylates should 
be taken with food, but concluded that it 
was most important that solid, oral 
dosage forms containing salicylates be 
taken with water to lessen the chance o ; 
gastric irritation (42 FR 35356) . In fact, 
the Panel recommended the following 
warnings in ¢ 3d:t .5o(c)(3)(iii): (Q) 
"Adults : Drink a full glass of water with 
each dose," and (b) "Children under 12 
pears : Drink water with each dose ." 
The Panel specified a full glass of 


water for adults for each dose of 
salicylales. At gastric pH. 8 ounces or 
more o! water is required to dissolve a 
dose of aspirin, the most commonly used 
salic,ylate . Undissolved salicylate in 
contact with the gastric mucosa is one 
cause , .: gastric irri :ation following 
salicylate ingestion. Although salicylate 
solution is less irritating than 
undissoived salicYlate, the solution 
could also be irritating to the highly 
sensitive individual (42 PR 35387) . Solid 
foods would delay the dissolution of 
salicylates, allowing the undissolved 
s ;ilictilatc to rc :n~in in contact with the 


gastric mucosa longer, but liquid foods, 
such as juice or milk, dissolve salicylate . 
However, the agency is concerned that, 
because of their acidity, taking some 
juices with aspirin may cause more 


s irritation to the stomach than taking 
aspirin tvith water. Also, the agency is 
unaware of any data showing that milk 


d will lessen the gastric irritation caused 
h by aspirin . Therefore, the agency 


concurs with the Panel that consumers 
should be advised to take solid, oral 
dosage forms of saticylates with water 
to lessen the chance of gastric irritation . 
The agency believes that these 
statements belong under the directions 
for use, rather than in the warnings . 
Consequently the warnings 
recommended i,y the Panel in 
§ 343.5o(c)(3)(iii) (a) and (b) have been 
designated as directions in § 343.50(d)(3) 
(i) and (ii) of this tentative final 
monograph . 
4Z . Two comments urged Category fi 


status !or the following labeling claims 
for buffered aspirin : "Buffering agents to 
help make the pain reliever more gentle 
to the stomach," "helps prevent the 
stomach upset often caused by plain 
aspirin," "` " ' provides ingredients 
that may prevent the stomach distress 
that plain aspirin occasionally causes 
but should not be taken by certain 
individuals with stomach disorders as 
cau:ioned elsewhere on the label ." 
"faster to the bloodstream than plain 
aspirin," and claims implying more rapid 
analgesia as a result of an increased 
absorption rate. 
The comments pointed out that the 


Panel concluded that there is insufficient 
evidence to substantiate the c!aims that 
buffered aspirin or highly buffered 
aspirin foe solution (aspirin and antacid) 
can be safely used by persons who 
should not use plain aspirin. The 
comments stated that these claims r.,ay 
lead consumers to think that buitere4 
aspirin products either give faster or 
greater pain relief than plain aspirin or 
cause less or no stomach distress . The 
comments expressed concern that 
reliance on claims relating to less 
stomach distress with buffered aspirin 
products could lead to a clinical danger 
in alcoholics and in persons w'r.o are 
prone to ulcers . Referring to claims such 
cs "gets to the bloodstream faster than 
plain aspirin," the comments argued thz! 
blood level studies do not constitute 
acceptable scientific evidence to show 


it buffered products of this tti, e are 
~herapeutically superior to plain aspirin . 
Other comments urged Category ( 


status for the above labeling claims for 
buffered aspirin, stating that consumers 
should be informed of the purpose of 
buffcrin,Q . and requested that the agenc% 
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The agency has examined the 
-onomic consequences of this proposed 
~6lemaking in conjunction with other 


rules resulting from the OTC drug 
review. In a notice published in the 
Federal Register of February 8, 1983 (48 
L7R 5808), the agency announced the 
availability of an assessment of these 
economic impacts . The assessment 
determined that the combined impacts 
of all the rules resulting from the OTC 
drug review do not constitute a major 
rule according to the criteria established 
by Executive Order 12291 . The agency 
therefore concludes that no one of these 
rules, including this proposed rule for 
OTC Internal analgesic, antipyretic, and 
antirheumatic drug products, is a major 
rule . 
The economic assessment also 


concluded that the overall OTC drug 
review was not likely lo have a 
significant economic impact on a 
substantial number of small entities as 
defined in the Regulatory Flexibility Act, 
Pub. L. 9fr354 . That assessment 
included a discretionary Regulatory 
Flexibility Analysis in the event that an 
individual rule might impose an unusual 
or disproportionate impact on small 
entities . However, this particular 


-1rulemaking for OTC internal analgesic, 


W 
ipyretic, and antirhetimatic drug 
iducts is not expected t, pose such an 


impact on small businesses. Therefore, 
the agency certifies that this proposed 
rule, it implemented, will not have a 
significant economic impact on a 
substantial number of small entities . 
The agency invites public comment 


regarding any impact that this 
rulemaking would have on OTC internal 
analgesic, antipyretic, and antirheumatic 
drug products . Types of impact may 
include, but are not limited to, costs 
associated with product testing, 
relabe(ing, repackaging, or 
reformulating . Comments regarding the 
impact of this rulemaking on OTC 
internal analgesic, antipyretic, and 
antirheumatic drug products should be 
accompanied by appropriate 
documentation . Because the agency has 
not previously invited specific comment 
on the economic impact of the 01'C drug 
review or. internal analgesic, 
antipyretic, and antirheumatic drug 
products, a period of 180 days from the 
date of publication of this pioposed 
rul--iaking in the Federal Register will 
l) : ; : ~oviled fur comments on this 
subiect 'o be developed and submitted . 
The agency will evaluate any comments 
nd supporting data that are received 


~nd will reassess the economic impact 
o( this rulemaking in the Preamble to the 
final rulc . 


The agency has determined that under 
21 CFR 25.24(c)(6) this action is ofa type 
that does not individually or 
cumulatively have a significant effect on 
the human environment . Therefore. 
neither an environmental assessment 
nor an environmental impact statement 
is required . 


Sections 343.50(c)(1)(viii)(A) and 
343.50(c)(2)(viii)(A) of this proposed rule 
contain collection of information 
requirements . As required by section 
3504(h) of the Paperwork Reduction Act 
of 1980. FDA has submitted a copy of 
this proposed rule to the Office of 
Management and Budget (ONIB) or its 
review of these collection of information 
requirements . Other organizations and 
individuals desiring to submit comments 
on the collection of informa:+on 
requirements should direct them to 
FDA's Dockets Management Branch 
(address above) and to the Office of 
Information and Regulatory Affairs, 
OMB, Rm. 3208, New Executive Office 
Bldg . . Washington, DC 20503, Attn : 
Shannah Koss . 


Interested persons may, on or before 
May 16, 1989, submit to the Dockets 
Management Branch (HFA-305). Food 
and Drug Administration. Itm. 4-1i2, 5600 
Fishers Lane, Rockvilie. MD 20857, 
written comments, objections, or 
requests for oral hearing before the 
Commissioner on the proposed 
regulation. A request for an oral hearing 
must specify points to be covered and 
time requested. Written comments on 
the agency's economic impact 
detern}naiion may be submitted on or 
before May 16, 1989. Three copies of all 
comments, objections, and requests are 
to be submitted, except that individuals 
may submit one copy . Comments, 
objections, and requests are to be 
identified with the docket number found 
in brackP~-, in the heading of this 
document ar.e mav. b- accompanied by 
a supporting memor~=-c.'.um orb, ; : . 
Comments, objectiors, and requests 
may be seen i ..̂ the office above between 
9 a.m . and 4 p.m ., Monday through 
Friday . Any scheduled oral hearing v. -ill 
be announced in the Federal Register . 


Interested persons, on or before 
November 16, 1989, may also submit in 
wri ;ing new data demonstrating the 
safety and effectiveness of those 
conditions not c!dssified in Cat2gury 1 . 
Written comments on the new data may 
be submitted on or before January 16, 
7950 . These dates are cons:sten: " ith 
the time periods specified in tile 
a~cncy's final rule rcvisirlc thL 
procedural rugulations for reviewing and 
classifying OTC drugs, published in the 
Federal Register of September 29. 191,1 


(46 FR 47730) . "Three copies of all data 
and comments on the data are lo be 
submitted, except that individuals may 
submit one copy, and all data and 
comments are to be identified with the 
docket number found in brackets in the 
heading of this document . Data and 
comments should be addressed to the 
Dockets Management Branch (HFA-305) 
(address above) . Received data and 
comments may also be seen in the office 
above between 9 a.m. and 4 p.m., 
Monday through Friday . 


In establishing a final monograph, the 
agency will ordinarily consider only 
data submitted prior to the closing of the 
administrative record on January 16, 
1990 . Data submitted after the closing of 
the administrative record will be 
reviewed by the agency only after a 
final monograph is published in the 
Federal Register unless the 
Commissioner finds good cause has 
been shown that warrants earlier 
consideration . 


List of Subjects 


21 CFR Part 310 


Administrative practice and 
procedure, Drugs, Prescription 
exemption. 


Zl CFR Part 343 


Internal anal3esics, I.abeling. Over-
the-counter drugs . 


21 CFR Port 369 


Labeling, Over-the-counter drugs, 
Warning and caution statements . 


Therefore, under the Federal Food, 
Drug, and Cosmetic Act and the 
Administrative Procedure Act, it is 
proposed that Subchapter D of Chapter 1 
of Title 21 of the Code of Federal 
Regulations be amended as follows : 


PART 310-NEW DRUGS 


1 . The authority citation for 21 CFR 
Part 310 is revised to read as follows: 


Authority : Secs . SUl, 501. 503, 505, 701, 704 . 
705, 52 Slat . 7049-1053 as amended, 1055-1056 
as amended . 67 Slat . 477 as amended, 52 Slat . 
1057-7058 (27 U .S .C . 351, 352. 353, 355, 371, 
374, 375) : 5 U .S .C. 553 ; 21 CF'R 5 .10 and 5 .17 . 


§310.201 [Amended] 


Z. In Subpart C, ¢ 310.201 Exemption 
for ccrtain drugs lirniled by new-drug 
Coplications to prescrr'plion sale is 
amended by removing pat aoraph (a)(1) 
and reserving it . 


3 . Part 343 is added to read as follr . . s 
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PART 343-INTERNAL ANALGESIC, 
ANTIPYRETIC, AND ANTIRHEUMATIC 
DRUG PRODUCTS FOR OVER-THE-
COUNTER HUMAN USE 


Subpart A-General Provisions 


Sec. 
343.1 Scope. 
343.3 Definitions . 


Subpart B-Active Ingredients 


343.10 Ana Igesic-antipyretic active 
ingredients . 


343.20 Permitted combinations of active 
ingredients . 


Subpart C-Labefing 
343.50 Labeling of analgesic-antipyretic 


drug products . 
3;3 .80 Labeling of permitted combinations 


of active ingredients. 
343.80 Professional labeling . 


Subpart D-Testing Procedures 
343.90 Dissolution Testinl- . 
Authority: 5eca . 201(p), 502, 505, 701, 52 


Stat. 1041-1042 as amended, 1050-1053 as 
amended 1053-1058 as amended by 70 Stat. 
918 and 72 Stat. 948 (Zl U.S.C . 321(p), 352, 355, 
371) ; 5 U.S .C. 553; 21 CFR 5.30 and 5.11. 


Subpart A-General Provisions 
§ 343 .1 Scope . 


(a) An over-the-counter ana!gesic-
antipyretic drug product in a form 
suitable for oral administration is 
generally recognized as safe and 
effective and is not misbranded if it 
meets each of the conditions in this part 
in addition to each of the general 
conditions established in § 330.1 of this 
chapter. 


(U) References in this part to 
regulatory sections of the Code of 
Federal Regulations are to Chapter I of 
Title 21 unless otherwise noted . 


§ 343.3 Definitions. 
As used in this part: 
Analgesic-antipyretic drug. An agent 


ubed to alleviate pain and to reduce 
fever . 


Subpart B-Active Ingredients 


§343.10 Analgesic-antipyretic active 
Ingredients . 
The active ingredients of the product 


consist o( any of the following when 
used within the dosage limits 
established for each ingredient in 
~ 343 .50(d) : 


(a) Acetaminophe ;i . 
(b) Aspirin ingredients . (7) Aspirin . 
(Z) Buffered aspirin . Aspirin identified 


in paragraph (b)(1) of this section may 
be buffered with an), antacid 
ingredient(s) identified in § 331 .11 of ;ti:., 
chapter provided that the finished 
product contains at least 1 .9 
millicquivalents of aciJ-neutralizinp 


capacity per 325 milligrams of aspirin in 
accordance with § 331.26 of this chapter 


(c) Carbaspirin calcium . 
(d) Choline salicylate . 
(e) Magnesium saGcylate . 
(f) Sodium salicylate . 


§ 333.20 Permitted combinations of active 
Ingredients . 


The following combinations are 
permitted provided each active 
ingredient is present within the 
established dosage limits and the 
product is labeled in accordance with 
§ 343.60 . Combinations containing 
aspirin must also meet the standards of 
an acceptable dissolution test, as set 
forth in g 343.90. 


(a) Combinations of acetaminophen 
with other analgesic-antipyretic active 
ingredients. Acetaminophen identified 
in § 343.10(a) may be combined with any 
one ingredient listed below provided 
that each dose of the product contains 
325 to 500 milligrams acetaminophen . 
and the amount of the other ingredient 
as follows and provided that the product 
is not labeled for use by children under 
12 years of age : 


(1) Aspirin 325 to 500 milligrams . 
(2) Carbaspirin calcium 414 to 637 


milligrams . 
(3) Choiine salicy!ate 435 to 669 


milligrams. 
(4) !vfagnesium salicylate 377 to 580 


miilegrams . 
(5) Sodium salicyla :e 325 to 500 


milligrams . 
(b) Combinations of analgesic-


nntipyretic active ingredients with 
nonaoalgesic-nonontipyretic active 
ingredients-(1) Acetaminophen and 
antacid combinations. Acetaminophen 
identified in § 343.10(a) may be 
combined with any antacid ingredient 
identified in § 331.11 of this chapter or 
any combination of antacids permitted 
in accordan;�, .vifh § 33].10(a) of this 
chapter provid .:d that we rn.shed 
product meets all the requ~rements of 
§ 331 .10 of this chapter and bears 
labeling indications in accordance with 
§ 343 .50(b)(2) . 


(2) Ar.algesic-anlipl"retic and coug,5-
cold co rnbinations. See § 341 .40 of this 
chapter. 


(3) A.z;pirin and antacid combinations . 
Aspirin identified in § 343.10(b)(1) may 
be combined with any antacid 
ingredient identified in § 331.11 of this 
chanter or any combination of antacids 
permitted in accordance with § 331.10(a) 
of this chapter ,irovided that the finished 
prr,dacl meets the requirements of 
¢ 331 .10 of this chapter. is marketed in a 
form intended for ingestion as a 
solution . and bears labeling indications 
in accordance with § 343 .fi0(b)(4) . 


(4) Analgesic and diuretic 
combinations . My analgesic identified 
in ¢ 343.10 or any combination of 
analgesics identified in § 343.20(a) may 
be combined with any diuretic identified 
in § 357.1012 of this chapter provided the 
product bears labeling indications in 
accordance with § 357.1060(b) of th :d 
chapter. 


Subpart C-Labeling 


§ 943.50 Labeling of analgesic-antipyretic 
drug products. 


(a) Statement of identity. The labeling 
of the product contains the established 
name of the drug, if any, and identifies 
the product as a "pain reliever" or 
"analgesic (pain reliever) ." If the 
product is also labeled to include the 
indication "to reduce fever," then the 
statement of identity of the product 
consists of the established name of the 
drug, if any, and identifies the product 
as a "pain reliever-fever reducer" or 
"analgesic (pain reliever)-ant?pyre tic 
(fever reducer) ." 


(b) Indications. The labeling of the 
product states, under the heading 
.'Indications," any of the phrases listed 
in this paragraph, as appropriate . Other 
truthful and nonmislesding statements, 
describing only the indications for use 
that have been established in this 
paragraph (b), may also be used, as 
provided in § 33o.i(c)(z) of this chapter, 
subject to the provisions of section 502 
of the act relating to misbranding and 
the prohibition in section 301(d) of the 
act against the introduction or delivery 
for introduction into interstate 
commerce of unapproved new drugs in 
violation of section 505(a) of the act . 


(1) For products containing any 
ingredient identified in § 343.20. "For the 
temporary, relief of minor aches and 
pains" [which may be followed by one 
or more of the following: ("associa " 
with" (select one or more of the 
following : "a cold," "the common cold," 
"sore throat," "headache ." "toothache," 
"muscular aches," "backache." "the 
premenstrual and menstrual periods" 
(%vhich may be followed by : 
"(dysmenarrhea),") or "premenstrual 
and menstrual cramps" (which may be 
followed by : "(dysmenorrhea)))", ("and 
for !he minor pain from arthritis"), and 
("and to reduce fever .")] 


(2) For products labeled only for 
children 2 years to under 12 yean of 
age. "For the temporary relief of minor 
aches and pains" [which may be 
followed by : ("associated with" (select 
one or more of the following: "a cold," 
"the common cold," "sore throat," 
"headache," or "toothache")) and/or 
("and to reduce fever.")) 
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lanrinnphen as identified in 
43.10(a). Thc tcrm "Clu" may be added 4 .3.10(a). The term "flu" may be added 


to the indications identified in 
paragraphs (b) (1) and (2) above . 


(4) Other required slalenrenls4i) For 
products labeled only for children 2 to 
under IZ years of age containing any 
ingredient identified in § 343.10. (A) The 
labeling of the product contains, on the 
principal display pane(, either of the 
following : 


(I) "Children's (trade name of product 
or seneric name of ingredienl(s))." 


(Z) '(Trode name of product or generic 
name of ingredient(s)) for Children." 


(B) The labeling for adults in 
Q 3d3.50(d) and the statement "Children 
2 to under 12 years of age" in 
¢ 343.SU(d)(3)(ii) are not required . 


(ii) For products labeled only for 
adults containing any ingredient 
identified in § 343.10 and any 
combination identified in § 343.20. (A) 
The labeling of the product contains, on 
the principal display panel, either of the 
following : 


(I) "Adult's (trade name of product or 
generic name of ingredient(s))." 


(?) '(Trade name of product or generic 
name o/ ingred:ent(s)) for adults. " 


(B) The labeling for children in 
~L343.50(d) and the word "Adults" in 


Q 
.3.50(d)(3)(i) are not required. 


C) The product should not contain 
any labeling for children under 12 years 
of age except the following statement 
under the heading "Directions :" 
"Children under 12 years of age : consult 
a doctor." 


(c) Warnings . The labeling of the 
product contains the following 
statements under the heading 
"Warnings ." If applicable, warnings 
may be combined to eliminate 
duplicative words or phrases so the 
resulting warning(s) are clear and 
understandable. 


(1) For products labeled for adults-(i) 
Fur products containing any ingredient 
in § 343.10. "Do not take this product for 
pain for more than 10 days or for fever 
for more than 3 days unless directed by 
a doctor. [f pain or fever persists or gets 
worse, i( new symptoms occur, or if 
redness or swelling is present, consult a 
doctor because these could be signs of a 
serious condition ." 


(ii) Far products containing ally 
ingredient in § 343.10 and labeled (or the 
relief ojsore throat pain. "[f sore throat 
is severe, persists (or more than Z days, 
is accompanied or :ollowed by fever, 
heaoache, rash, nausea, or vomiting, 
consult a doctor promptly." 


iii) For products containing 
W(aminnphen identified in § 343. 10(u). 


The following statement must follow the 


general warning identified in § 330.1(g) 


of this chapter : -Prompt medical 
attention is critical for adults as well as 
for chlidren even i! you do not notice 
any signs or symptoms ." 


(iv) For products c.onlairring aspirin or 
carbaspirin calcium identified in 
§§ 343.10 (G) and (cJ. (A) "Do not take 
this product if ycu are allergic to aspirin 
or if you have asthma unless directed by 
a doctor." 


(B) The following warning must follow 
the genera! warning identified in 
§ 201.63 ;a) o( this chapter: 
"IMPORTANT: Do not take this product 
during the last 3 months of pregnancy 
unless directed by a doctor . Aspirin 
taken near the time of delivery may 
"cause bleeding problems in both 
mother and child ." 


(C) For products in c . , iewable dosage 
form . "Do not take this product for at 
least 7 days after tonsillectomy or oral 
surgery unless directed by a doctor ." 


(v) For products containing aspirin, 
carbaspirin calcium, choline salicylate, 
magnesium salicylate, or sodium 
salicylate identified in ff 343.10 (b), (c), 
(d), (e), and (j). (A) "If ringing in the ears 
or a loss of hearing occurs, consult a 
doctor before taking any more of this 
product ." 


(B) "Do not take this product if you 
have stomach problems (such as 
heartbu:r., upset stomach, or stomach 
pain) that persist or re-cur, or if you have 
ulcers or bleeding praolems, unless 
directed by a doctor." 


(C) "Drug Interaction Precaution. Do 
not take this product if you are taking a 
prescription drug for anticoagulation 
(thinning the blood), diabetes, gout, or 
arthritis unless directed by a doctor ." 


(vi) For products containing choline 
salicylate, magnesium salicylole, or 
sodium. salicylate ident : fied in § 343.10 
(dJ, (e), and (fJ. "Do not take this product 
if you are allergic to salicylates 
(including aspirin) unless directed by a 
doctor." 


(vii) For prvaLLus containurg 
magnesium solicylate identified in 
§ 343. 10(e) in an amount more than 50 
milliequiva!ents of magnesium in the 
recommended daily dosage . "Do not 
take this product if you have kidney 
disease unless directed by a doctor." 


(viii) For products containing sodium 
salicylate identified in §393.10(/;-(A) 
For products containing 0-2 
milliequiva/ent (5 njilligrorns) or higher 
of sodium per dosage unit . 'I'he labeling 
of the product contains the sodium 
content per dosage unit (e .g ., tablet . 
teaspoonful) if it is 0.2 mill ie(juivalerit (S 
milligrams) or higher . 


(f3) For products cnrrlainiilg nioi-e than 
5 mil/iequrvolen(s (12,5 mi//igranis) 
smlium w the rnnxirrum reconut+encfuJ 
dnilY rlosn,,;e. "Do not take this product 


if you are on a sodium restricted diet 
unless directed by a doctor ." 


(2) For products labeled for children 2 
years lo under 12 years of age-(i) For 
products containing any ingredient in 
§ 343. 10. "Do not give this product for 
pain for more than 5 days or for fever for 
more than 3 days unless directed by a 
doctor. If pain or fever persists or gets 
worse, i( new symptoms occur, or if 
redness or swelling is present, consult a 
doctor because these could be signs of a 
serious condition:" 


(ii) For products containing any 
ingredient in § 343.10 and labeled for the 
relief of sore throat pain. "If sore throat 
is severe, persists for more than 2 days, 
is accompanied or followed by fever, 
headache, rash, nausea, or vomiting, 
consult a doctor promptly ." 


(iii) For products containing 
acelaminophen identified in § 343. 10(o). 
The following statement must follow the 
general warning identified in I 330.1(g) 
of this chapter: "Prompt medical 
attention is critical even if you do not 
notice any signs or symptoms." 


(iv) For products containing aspirin or 
carbQSpirin calcium identified in 
§ 343.10 (6) and (c). (A) "Do not give this 
product to children who are allergic to 
aspirin or who have asthma unless 
directed by a doctor." 


(B) Forproducts in o chewable doscye 
form. "Do not give this product for at 
least : days after tonsillectomy or oral 
surgery unless directed by a doctor ." 


(v) For products con!aining aspirin, 
corbaspirin calcium, choline avlicylate . 
magnesium salicylQle, or sodium 
salicylate idenfijied in § 343.10 (b), (c), 
(d), (e), and(f). (A) "If ringing in the ears 
or a loss of hearing occurs, consult a 
doctor before giving any more of this 
product ." 


(B) "Do not give this product to 
children who have stomach problems 
(such as heartbur.i, upset stomach, or 
stomach pain) that persist , : .ecur, or 
who have ulcers or bleeding problems, 
unless directed by a doctor ." 


(C) "Drug Interaction Precaution. Do 
not give this product to children who arp 
taking a prescription drug for 
anticoagulation (thinning the blood), 
diabetes, gout, or arthritis unless 
directed by a doctor." 


(vi) For products containing choline 
sabcylale, magnesium solict-lote, or 
sodium sa/icirlate identified in .f 343.10 
(d). (e). and if). "Do not give , . . .~ , roduc :i 
to chil~+ren who art: allergic to 
salicylates (including aspirin) unless 
di ;-ected by a doctor ." 


(vii) Forproducis containing 
nragnesiunr solicylote identified in 
ti 343. 10(e) in !!I7 Q/110(1I7( more than 30 
rr ;il/ivqrrivnl-nls of nrqqncsium in ,hr 







Fedcrai Register / Vol . 53, No . 221 / Wednesday, November 16, 193A / Pr~, ., . . . . . . . .t n__, 
recommended daily dosage. "Do not --~, give this product to children who have idney disease unless directed by a Woctor." 


(viii) I"brproducls containing sodium 
svhcylufe identified in § 343. 10(.0-(A) Fnr pro:lucts containing 0.2 
ndifliequivvlent (5 millr;eroms) or higher 
of s0diuln per dosage unit . The label;ng of the product contains the sodium 
content per dosage unit (e .g ., tablet. 
teaspoonful) i( it is 0.2 milGequival e i 


_ _ ""Yv.acu axWCS 
Y645/ 


DIRECT-IONS--Continued 
Children 9 t d 


Number p7 


)


- 
80-mg or Number (of 


Age (Yenr s s) 81,m9 , 325-mg + 
dosage dosage 
units units 


11 to under 12 . . .. . ... . . .. . . . e l~ 6 . . . . . ... . .. . 1 to 1 Si . 


' Dose may be repeated every . 4 hours while sYmPta^s persist. up b fo:r times q day or as directed by a doctor. 


milligrams) or higher. n t containing 5 ec~ R~~o ; uc c o t Q` / , e a ~ ̀I ~ 
(B) Forproducls containing more than sodium ~ 5 mi/.~iequi valents (125 nril~',grQ,;~s) sodium in the maxinrum re 


SQf ~y,~o~e identified in ~ 343. 10 ( 
and(f). Adults : Oral dosa e i 3 commended daily dosage. "Do not give this product 


g s 25 to 650 milligrams every 4 hours or 325 to 500 to children who are on a sodium milli~rams every 3 hours or 650 to 1 00() restricted diet unless directed by a 
, milligrams every 6 hours , while doctor." 


(3) &J-Products labeled both for 


symptoms pcrsirt, not to exceed 4,000 milligrams in 24 hours, or as directed by adults and for children 2 years to under 12 years of age. The labeling of the 


a doctor. Children 11 to under 12 years of age: Oral dosage is 320 to 4&7.5 milligrams every 4 hours while product contains the warnings identified in § 343.50(c)(1) except that the warning 
sympto :ns persist, not to exceed 5 doses in § 343.50(c)(1)(i) is replaced with the following: "Do not take this product for 


or 2,437 .5 Milligrams in 24 hours . Children 9 to under 11 years of age : Oral pain for more than 10 days (for adults) or 5 days (for children) d d 


dosage is 320 to 406.3 milligrams every 4 hours while symptoms persist , an o not take for fever for more than 3 days unless 
, not to exceed 5 doses or 2,031.5 milligrams in directed by a doctor. If pain or fever 


24 hours. Children e to under 9 years of persists or gets worse, if new symptoms occur, or if redness or swelling is 


age: Oral dosage is 320 to 325 milligrams every 4 hours while symptoms persist sen!, consul ., a doctor because these d be signs of a serio 
~ 


, not lo exceed 5 doses or 1.E25 milligrams in 24 hours. Children 4 to u d us condition. Do give this product to children for the 
n er 6 years of age: Oral dosa e is 240 t 0 g 243.8 pain o: arthritis unless directed by a 


milligrams every 4 hours while 
doctor ." symptoms persist, not to exceed 5 doses (d) Directions. The labeling of the product contains the followin 


or 1,219 milligrams in 24 hours. Children 2 to under 4 years of age: Oral dosa e is g 
statements under the heading 
"Direction " 


g 160 l0 162.5 milligrams every 4 hours while symptoms e i s . 
(i) 'For products labeled only for children 2 e 


p rs st . not to exceed 5 doses or 812 .5 milligrams in 24 hours . Children under 2 years : C l y ars to under IZ years of age. "The dosage information for children in 


onsu t a doctor . The dosage schedules above are followed by "or as direct d b paragraphs (d) (2), (4), (5), and (6) of this section should be 
e y a doctor." 


converted to directions that are easily understood by the consu F 


(3) For products containing aspirin, carbasplr/n calcium, chol~ vricylate mer . or example, the number of 80-millioram, or 81-milligram, or 325-milli 


, rnogiresium so!icv:ate, orso, �.,n a 
salicylcte ider:~lied i.~ §343.IOjbJ (c) gram dosage units corresponding to the children's doses in paragraph (d)(2 f h 


, , (dJ, (e), and (,~j inte, .̂ded fororal d administration as c solid dosage form fo ) o t is section can be expressed in the labelin 
, ( :) "Adults : Drinl- full glass of water do g as follows : with each dose ." 


DrREcriovs 


Number of 
80-mg pr 


Age (years) i 81-mg ~ 
Number p1 
325-mg ~ 


dosage dosage 
units units 


Under 2 . . . . . . . . . . . . . . . . . . . . . Consult Consult a I Consult a 
docto~. 


der 4 2 . . doctor, 
I _. . . . . . . . . . . . _ . . . ._ . . . . _ . . 


6 . . . . . . .. . . . . . . . . . . . 3 . . . . . . . . . _ . . . . . . .I 
I 


. /, . 
'/. . _" 


s . . . . . . . . . . . . . . . . . . .1 a . .__ . ._ ~ . 
a . ~ndor 1 I . . . . . . . . . . . . . ._ . .I 4 to 5 ._ . . . . . . . . . .~ 


. 
f lo t'/. . 


(~~) "Children 2 to Wider 12 years of m ao^ : Drink water with each dose." (9) For producls containin g 
corbaspi~!}r calciuj :r identified in 


let 
SaI §343.IC(cJ. Adults : Oral d osage is 414 to 828 milligrams every 9 hours or 414 to 
754 


637 mi . . .b�. -is every 3 hours or 828 to 1,274 milligrams e 
1,2 


very 6 hours, while 
Symptoms persist, Lit to exceed 5.096 


syn 
m;l mill Milligrams in 24 hours . Children 17 to und under 1? years of age : Oral dosage ;S 372 408 .8 to 6 Zi Milligrams every q hours while symptoms e i . 
whi p rs st, not to exceed S dosos or 3 105 milli 
dose , grams in 24 hours. Chil 


o un er 11 Years of age : Oral dosage is 408.8 to 517.5 milligrams every 4 hours while symptoms persist, not fo exceed 5 doses or 2,587.5 milligrams in 24 hours . Children 6 to under 9 years of age : Oral dosage is 908.8 milligrams every 4 hours while symptems persist, not to exceed 5 doses or 2.070 milliorar.Is in 24 hours . Children 4 lo undcr 6 years of ase : Oral dosage is 30G.6 


under 4 age: is 215 millig ; ams 4 hours 


Children years : a 


ctor ." 


3i3.10(e . are based on the 


4 mllligrams every 4 hours or 377 to Bo milligrams every 3 hours or 754 to 


in 24 hours. Children 11 to 


s or ,g? ,5 milligrams ;p Zq hours. 


Milligrams every 4 hours while symptoms persist . not to exceed 5 doses or 1,552,5 milligrams in 24 hours . Children 2 fu under 4 years of age : Oral dosage is 204.4 Milligrams every 4 hours while symptoms persist, not to exceed 5 doses or 1,035 Milligrams in 24 hours . Children under 2 y~ears : Consult a doctor. The dosage schedule above is followed by "or as directed by a doctor." 
(5) Forproducts con:vining cha j,ne salicylate identified llfied in § 3q3.10(d). Adults : Oral dosage is 435 to E70 milligrams every 4 hours or 435 to 669 inilligra,ns every 3 hours or 870 to 1,338 milligrams every 6 hours, while 


Symptoms persist, not to exceed 5,352 milligrams in 24 hours. Children li to under 12 years of age: Oral dosage is 430 to 652.5 milligrams every 4 hours while symptoms persist, not to exceed 5 doses or 3.262 .5 milligrams in 24 hours . Children 9 to under 11 years of age : Oral dosage is 430 to 543.8 milligrams every 4 hours while Symptoms persist, not to exceed 5 doses or 2,719 milligrams in 24 hours. Children 6 to under 9 years of age : Oral dosage is 430 milligrams every 4 hours while symptoms persist, rot to exceed 5 eeses or 2,175 milligrams in 24 hours . Children 4 to under 6 years of age : Oral dosage is 322.5 milligrams every 4 hours while symptoms persist, not to exceed 5 doses or 1.632.5 milliSram-s in 24 hours . Children 2 to years of Oral dosage 
every while ympto:~s persist, not to exceed 5 doses : 1.087 .5 milligrams in 24 hours. under ̀2 Consult octor. The dosage schedule above is flowed by "or as d:rected by a 


(B) For products contoinirg 
a?~nesiunr salfcylota . identified f~ ) Dosages 
rahydra,e form of magnesium 
«)'lu'.e . Adults : Oral dosage is 377 (o 


60 mil!igrams every, G hours, while ~pto~ns persist. not to exceed 4.640 


cr 1~ ~~rars of age: Oral dosage is 4 l0 65 .5 milligrams every 4 hours lc symptoms Persist, not to exceed S 2 7 (IF en 9 to under 11 years of age: Oral 
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-.dosage is 372 .4 to 471 .3 milligrams every 
haurs wFile symptoms persist, not to 
ceed 5 doses or 2.356 .5 milligrams in 
~ hours . Children 8 to under 9 years of 


age : Oral dosage is 372 .4 milligrams 
every 4 hours while symptoms persist, 
no! to exceed 5 doses or 1,E85 milligrams 
in 24 hours . Children 4 lo under 6 years 
of age: Oral dosage is 279.3 milligrams 
every 4 hours while symptoms persist, 
not lo exceed 5 doses or 1,414 milligrams 
in 24 hours. Children 2 to under 4 years 
of age : Oral dosage is 186.2 milligrams 
every 4 hours while symptoms exist, not 
to exceed 5 doses or 942.5 milligrams in 
24 hours . Children under 2 years of age : 
Consult n doctor . The dosage schedule 
above is followed by "or as directed by 
a doctor." 


(e) The word "physician" may be 
substituted for the word "doctor" in any 
of the labeling statements in this 
section. 


(f) Optional statement. For products 
containing aspirin, carbaspirin calcium, 
choline sQlicylate, magnesium 
salicylate, or sodium sQlicylate 
identified in § 343.10 (b), (c), (d), (e), and 
(f). The labeling may state in a 
prominent place the following 
statement: "See your doctor for other 
uses of' [insert name of ingredient or 
trade name of product]". but do not use 


-~kpr more than 10 days without 


a 
nsulting your doctor because serious 
de effects may occur." 


§ 343.60 Labeling of permitted 
combinations o( actlve Ingredients . 


Statements of identity, indications, 
warnings, and directions for use, 
respectively, applicable to each 
ingredient in the product may be 
combined to eliminate duplicative 
words or phrases so that the resulting 
information is clear and understandable . 


(a) Statement of identity. For a 
combination drug product that has an 
established name, the labeling of the 
product states the estL ;., .ished name of 
the combination drug producL followed 
by the statement of identity for each 
ingredient in the combination, as 
established in the statement of identity 
sections of the applicable OTC drug 
monographs . For a combination drug 
product that does not have an 
established name . the labeling of the 
product states the statement of identity 
for each ingredient in the combination, 
as established in the statement of 
identity sections of the applicable OTC 
drug mnrugraphs . 


(b) Irdi~;at~-r~~. The labeling of the 
product s :ates, under the heading 
"Indications," the indication(s) for each 


redient in thc combination, as 
tablished in the indications sections of 


thc applicable OTC drug monographs, 


unless otherwise slated in this 
paragraph (b) . Other truthful and 
normisleading statements, describing 
only the indications for use that have 
been established and listed in this 
paragraph may also be used, as 
provided in ¢ 330.1(c)(Z) of this chapter, 
subject to the provisions of section 502 
of the act relating to misbranding and 
the prohibition in section 301(d) of the 
act against the introduction or delivery 
for introduction into interstate 
commerce of anspproved new drugs in 
violation of section 505(a) of the act . 


(1) Forpermitted combinelions 
identrf ied in §343.20(a). The indications 
in g 393.5(l(b)(i) should be used . 


(2) Far permitted combinations 
identified in §34320(b)(1). The 
indications are the following: "For the 
temporary relief of minor aches and 
pains with" (select one o: more of the 
following: "heartburn," "sour stomach," 
or "acid indigestion") (which may be 
followed by : "and upset stomach 
associated with" (select one of the 
following, as appropriate: "this 
symptom" or "these symptoms.")) 


(3) For permitted combinations 
identified in §343.20(b)(2). The 
indications in § 341.85 of this chapter 
should be used . 


(4) For permitted combinations 
identified in §343.20(b)(3J. The 
indications are the following. "For the 
temporary relief of minor aches and 
pains with" (select one or more of the 
following : "heartburn." "sour stomach," 
or "acid indigestion") [which may be 
followed by: "and upset stomach 
associated with" (select one of the 
following, as appropriate: "this 
symptom" or "these symptoms")] and 
"Also may be used for the temporary 
relief of minor aches and pains alone" 
(which may be followed by one or more 
of the following: ("such as associated 
with" (select one or more of the 
following: "a cold," "the comm- ~Id," 
"sore throat," "headache," "toothache," 
"muscular aches," "backache," "the 
premenstrual and menstrual periods" 
(which may be followed by- : 
"(dysmenorrhea)") or "premenstrual and 
menstrual cramps" (which may be 
followed by : "(dysmenorrhea)")j), ("and 
for the minor pain from arthritis"), and 
("and to reduce fever.")) 


(5) For permitted combinations 
identified in § 343.20(b)(4) . The 
indications in § 357.1050(b) of this 
chapter should he used . 


(c) Warnings. The laheling of the 
product states . under the heading 
"Warnings," the warning(s) for each 
ingredient in the combination, as 
established in the warnings sections of 
the applic :dble OTC drug monographs . 


(d) Directions . The labeling of the 
product states, under tire heading 
"Directions." directions that conform to 
the directions established for each 
ingredieni in the directions sections of 
the applicable OTC drug monographs, 
unless otherwise stated in this 
paragraph (d) . When the time intervals 
or age limitations far administration of 
the individual ingredients differ. the 
directions for the combination product 
may not exceed any maximum dosage 
limits established for the individual 
ingredients in the applicable OTC drug 
monograph. 


(1) Forproducts containing permitted 
combinations identified in § 343.20(a)-
(i) When each ingredient is present in 
the minimum allowable amount. Adults: 
Oral dosage is every 4 hours while 
symptoms persist, not to exceed e doses 
in 24 hours or as directed by a doctor. 
Children under 12 years of age : Consult 
a doctor. 


(ii) When either ingredient is present 
in an amount above the minimum 
allowable quantity. Adults: Oral dosage 
is every 6 hours while symptoms persist, 
not to exceed 4 doses in 24 hours or as 
directed by a doctor. Children under 12 
years of age: Consult a doctor. 


(e) Optional labeling statements for 
permitted combinations identified in 
§343.20(b)(3). The labeling may state 
"Contains buffering ingredients." The 
labeling may also contain the statement 
in § 343.5U(n. 


¢ 343.80 Professional labeling. 
The labeling of a product provided to 


health professionals (but not to the 
general public) may contain the 
following statements : 


(al For products containing aspirin, 
carbaspirin calcium, choline salicylote, 
magnesium salicylote, or sodium 
salicy"lale identified in § 343.10 (b). (c), 
(d), (e), and if) except those buffered 
with sodium. "For rheumatoid arthritis, 
juvenile rheumatoid arthritis, systemic 
lupus erythematosus, osleoart :, . itis 
(degenerative joint disease), ankylcsing 
spondylitis, psoriatic arthritis, Rei' 's 
syndrome, and fibrositis ." 


(b) For products containing aspirin 
identified in §343.10(b) except those 
buffered with sodium. The labeling 
states, under the heading "ASPIRIN 
FOR TRANSIENT ISCHEMIC 
ATTACKS," the foilow~~~~ 
'7ndicalion: 
For reducing the risk of recurrent transient 


i : chemic attacks (TIA's) or stroke in men 
who have had transient ischemia of the brain 
due to fibrin platelet emboli . There is 
inadequate evidence that aspirin or buffered 
aspirin is effective in reducing "1'IA's in 
women al the recommended Josace . Theie is 
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" 


4 


Adverse Reactions: 
At dosages of 1.000 milligrams or higher of esp;rin per day, gastrointestinal side effects 


include stomach pain, heartburn, nausea 
and/or vomiting, as well as increased rates o 
gross gastrointestinal bleeding." 
(Other applicable warnings related to the use of aspirin as described in § 343.50(c) may 
also be included here.) 
.Josage and Adminiscrolion : 


Adult oral dosage for men is 1,300 
mil ligrams e day, in divided doses of 650 
milligrams twice n day or 32, milligrams tour times e day. 


References 


(1) The Canadian Cooperative Study 
Group, °A Randomized Trial of Aspirin and 
Sulfinpyrazonc in Threatened Stroke ." New 
England /ournal of hledicine, 299:53-59, 1978 . 


(Z) Fields, W.S., et al ., "Controlled Trial o! 
. Aspirin in Cerebral lschemia " StraAc 0:301-


;11 6. 1 977 ." 


no evidence that aspirin or buffered aspirin is o( benefit in the treatment of completed 
strokes in men or women. 


Clinical Trials: 
The indication is supported by the results 


of a Canadian study (1) in which 585 patients 
with threatened stroke were followed in a 
randomized clinical trial for an average of 28 
months to determine whether aspirin or 
sulfinpyrezone, singly or in combination, was 
superior lo placebo in preventing transient 
iachemic attacks, stroke . or death. The study 
showed that, although sulflinpyrazonc had no 
statistically significant effect, aspirin reduced 
the risk o( continuing transient ischemic 
attacks. stroke. or death by 19 percent and 
reduced the risk of stroke or death by 31 
percent. Another aspirin study carried out in 
the United States with 198 patients, showed a 
statistically significant number o( "favorable 
outcomes." including reduced transient 
iachemlc attacks, stroke, and death (2). 
Precautions: 


Patients presenting with signs and 
symptoms of TIA's should have a complete 
medical and neuro(ogic evaluation. 
Consideration should be given to other 
disorders that resemble TIA'r . Attention 
should be given to risk factors : It is Important to evaluate and treat, if appropriate. other diseases associated with TiA's and stroke, 
auch as hypertension and diabetes. 


Concurrent administration of absorbable 
antacida at therapeutic doses may increase the clearance of sa(icylates in some 
individuals. The concurrent administration of nonabso:bable antacids may alter the rate of absorption of aspirin, thereby resulting in e 
decreased acetylsalicylic acid/salicylate 
ratio in plasma. The clinical significance of these decreases in available aspirin is 
unknown . 
Aspirin at dosages of 1,000 milligrams per 


day has been associated with small increases 
in blood pressure, blood urea nitrogen, and 
serum uric acid levels. It is recommended 
that patients placed on long-term aspirin 
treatment be seen at regular intervals to 
assess changes in these measurements. 


(c) For products containing aspirin 
identified in §343.10(b) or permitted 
combinations identified in § 343.20(b)(3). 
The labeling states, under the heeding 
"ASPIRIN FOR MYOCARDIAL 
INFARCTION," the following: 
"Indication 


Aspirin is indicated to reduce the risk of 
death and/or non-fatal myocardial infarction 
in patients with e previous infarction or 
unstable angina pectoris. 


Clinical Trials 


The indication is supported by the results of six large, randomized multicenter, placebo. 
controlled studies involving 10,818, 
predominantly male, post-myocardial 
infarction (MI) patients and one randomized 
placebo-controlled study of 1 .206 men with 
unstable angina (1-7). Therapy with aspirin 
was begun at intervals after the onset of acute MI varying from less than 3 days to more than 5 years and continued for periods of from less than 1 year to 4 years. [n the unstable angina study, treatment was started 
within 1 month after the onset of unstable angina and continued for 12 weeks, and 
patients with complicating conditions such as 
congestive heart failure were not included in the study . . 


Aspirin therapy in MI patients was 
associated with about a 20-percent reduction in the risk of subsequent death and/or non-fatal reintsrction, a median absolute 
decrease of 3 percent from the 12- to 22-
percent event rates in the placebo groups. In 
aspirin-treated unstable. angina patients the 
reduction in risk was aout 50 percent, a 
reduction in the event rate of 5 percent from 
the 10-percent rate in the placebo group over 
the 12-weeks of the study. 
Daily dosage of aspirin in the post-


myocardial infarction studies was 300 
milligrams in one study and 900 to 1,500 
milligrams in S studies . A dose of 325 
milligrams was used in the study of unstable 
angina . 


Adverse Reactions 


Gastrointestinal Reactions 
Doses of 1,000 milligrams per day o! aspirin 


caused gestroi-°linal symptoms and 
bleeding that in some cases were clinically 
significant. [n the largest post-infarction 
study ((he Aspirin Myocardial Infarction 
Study (AM(S) with 4.500 people), the 
percr ntage incidences of gastrointestinal 
syR, .�ms for the aspirin (1 .000 milligrams of 
a standard, solid-tablet formulation) and 
placebo-treated subjects, respectively, were : 
stomach pain (14.5 percent: 4.4 percent) ; 
heartburn (11.9 percent; 4.8 percen!); nausea 
end/or vomiting (7.8 percent. 2.1 percent) ; 
hospitalization for gas:rointest°nal disorder 
(4.B percent; 3.5 percent) . !n the AMIS and 
other trials, aspirin-treated patients h. d 
increased rates of oross gastrointestinal 
''^eding . Symptoms and signs of 
gastrointestinal irritation were not 
significantly increased in subjects treated for 
unstable angina with buffered aspirin in 
solution ." 
(Other applicable warnings related to the use of aspirin as described in ; 943 .50(c) may also be included here .) 


"Cardiovascular and Biochemical 
In the AMIS trial. the dosage of 1,000 


milligrams per day o( aspirin was associated 
with small increases in systolic blood 
pressure (BP) (average 1.5 to 21 millimeters) 
and diastolic 3P (0.5 to 0.6 millimeters), 
depending upon whether maximal or last 
available readings were used. Blood urea 
nitrogen and uric acid levels were also 
increased, but by less than 1.0 milligram 
percent. 
Subjects with marked hypertension or 


renal Insufficiency had been excluded from 
the trial so that the clinical Importance of 
these observations for such subjects or for 
any subjects treated over more prolonged 
periods is not known. It is recommended that 
patients placed on long-term aspirin 
treatment. even a! doses of 900 milligrams per day, be seen at regular intervals to assess 
changes In these measurements. 


Sodium in Buffered Aspirin for Solution 
Formulations 
One tablet daily of buffered aspirin in 


solution adds 553 milligrams of sodium to 
dhst in the diet and may not be tolerated by 
patients with active sodium-retaining states 
such as congestive heart or renal failure. This 
amount of sodium adds about 30 percent to 
the 70- to 9amilliequivalenta Intake 
suggested as appropriate for dietary 
treatment of essential hypertension in the 
"1984 Report of the joint National Committee 
on Detection, Evalua!ion and Treatment of 
High Blood Pressure" (8). 


Dosage ond Administrvtion 
Although most of the studies used dosages 


exceeding 300 milligrams, 2 trials used only 300 milligrams and phannaco(ogic data 
indicate that this dose inhibits platelet 
function fully. Therefore . 300 milligrams or a 
conventional 925 milligram aspirin dose is e 
reasonable, routine dose that would minimize 
gastrointestinal adverse reactions. This use 
of aspirin applies to both solid, oral dosage 
forms (buffered and plain aspirin) and 
buffered aspirin in solution. 
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Subpart D-Testing Procedures 
§ 3<3.90 Dissolution Testing. 


(a) AcEto:ninophen and aspirin 
tablets. Acetaminophen and aspirin 
tablets must meet the dissolution 
standard for ace!aminoplien and aspirin 
tablets as contained in U.S.P . XXI at 
page 14 . 


(b) Aspirin capsules. Aspirin capsules 
must meet the dissolution standard for 
aspirin capsules as contained in U.S.P. 
JCXI at page 77. 


(c) Aspirin delayed-release capsules 
and aspirin delayed-release tablet:;. 


Aspirin delayed-release capsules and 
aspirin delayed-release tablets must 
meet the dissolution standard for aspirin 
delayed-release capsules and aspirin 
delayed-release tablets as contained in 
U.S .P . XXI Supplement 3 at pages 1972 
and 1973, respectively . 


(d) Aspirin tablets. Aspirin ta5iets 
must meet the dissolution standard for 
aspirin tablets as contained in U.S.P. 
XXI Supplement 4 at page 2130 . 


(e) Aspirin. vlumina, and magnesia 
tablets. Aspirin in combination with 
alumina and magnesia in a tablet 
dosage form must meet the dissolution 
standard for aspirin, elumina, and 
magnesia tablets as contained in U.S .P. 
XJii Supplement 2 at pages 1812 and 
1813 . 


(t) Buffered aspirin tablets. Buffered 
aspirin tablets must meet the dissolution 
standard for buffered aspirin tablets as 
contained in U.S.t'. XXI Supplement 4 a : 
page 2131 . 


PART 369-INTERPRETATIVE 
STATEMENTS RE WARNINGS ON 
DRUGS AND DEVICES FOR OVER-
THE-COUNTER SALE 
4. The authority citation for 21 CFR 


Part 369 continues to read as follows: 


Authority: Sccs. 502, 503, SUd, 507, 701 . 52 
Stat . 1o50-tosz as amended, 1055-1050 as 
amended. 55 CtaL 051, 59 Stat. 463 as 
emended (21 U.S .C . 352, 353, 350, 357, 371); ~ 
CFR 5.10 and S.1t. 


¢ 3692U (Amended] 


5 . In Subpart B, § 369.20 Drugs; 
recommended warning and caution 
statements is amended by removing the 
entry for "SALICYLATES, INCLUDING 
ASPIRIN AND SALICYI.AMIDE 
(EXCEPT METHYL SALICY[.AT'E, 
EFFERVESCENT SALICYLATE 
PREPARATIONS, AND 
PREPARATIONS OF 
AM[NOSALICYLIC ACID AND !'T'S 
SALTS) ." 


§ 3b9.21 (Amended) 
6 . [n Subpart H, 1 369.21 Drugs; 


warning and caution statements 
required by regulations is amended by 
removing the entry for 
"AChTAN4INOPHEN (N-ACET'Y[rp-
AMINOFE{ENOL)." 
Dated: August 5, 1988. 


rrank I- Young, 
Commissioner of Food and Drugs. 
(FR Doc. 88-26157 Filed 11-t5-88; 8:i5 am) 
BILLING CODE <t65-01-i1 
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Reduction Act of 1995 (44 U.S.C. 3501 §94.6 [Amended) DEPARTMENT OF HEALTHAND . et seq.). - . , , 


List of Subjects in 9 CFR Part 94 
AnImeI diseases, Imports, Livestock, 


Meat and meat products, Milk. Poultry 
and poultry . pmducts. Reporting end 
rseordkeeP.~B requirements. 
Accordingly; 9 CFR pert 94 would be 


emended as follows: 


PART 94-,rfi,INDERPE3T, FOOT-AND- 
MOUTH DISEASE, FOWL PEST (FOWL 
PLAGUE), EXOTIC NEWCASTLE 
DISEASE, AFRICAN SWINE FEVER, 
HOG CHOLERA, AND BOVINE 
SPONGIFORM~ENCEPHALOPATHY: 
PROkUB11ED: AND RESTRICTED 
IMPORTATIONS . . , . . ' 


i . Theauthority cltatlon for part 94 
-would coatiaue W read as follows :, 
Aufhoeik~ 7-U.S.C. 1l7a, 1509i, 161,162, 


and 450; ts.u,s.c. i306; 21 u.s.c: iis . iis., 
134a, i34b, 131c,134f,13B, aad.i38a; 31 
U..SG-97,O1r4Z U$.C::4331 and 4332; 7. CFR 
2.Zs . a.eo. and~37i.2Idj. . , - 


~2.-Section94:i ivould be amended as 
folio" :, . . . . ., ; . , ., . . . 


a. Iaperagraph (a)(1); the words "or 
(a)(3j°'vvould .lie added immediately 
aRsc thA words."Pa?'e!graPh (a)(2) "" . 
b. In paregraph ,(a)(7),~the wolrd. 


"'Luxeaibousg; ' wouYd bei'added 
immediately after the wotd. "Japan," 
and the word "Portugal," would be 
added iimrrrediately after the word 
.~polan `' . . . . 


. , 
c. A npw paregraPh (a) (3) would be 


added to fAad .es set forth below. ' 
d. . . In the introductq text of 


paragraph (c), the wor~ "paragraph (a) 
of" would be removed and the words. 
"paragraphj(a)(2),oF'.yvould be added in 
their-place. 


g W.1 . Repfohs where rinde(psst, or toot-
snd-moutb dlseass~exltts; Importatfons 
prohfbited. 


" , . . . (a)*
.* 


(3) The, following regions are declared 
tnbe free of rInderpest : Greece. . 


§ i4 .3 [Ainendedl 
3. Section "94.3 would be amended by 


adding the words "where rinderpest or 
faot-and-mouth disease exists, as" 
immediately' before the word 
"designated .". 
§ 94.4 [Amended] - . 
4: .In §&4.4(s),, the introductory text of 


the pard~raph would be amended by' 
adding the words."where rinderQest or 
foot-and-moi:th disease exists, as" 


" immediately before the word 
"designated,,. . 


5. In § 94 .6, paragraph- (a)(2) would be 
amended by adding,the words "France, 
Greece," -immediately after the word 
"Finland," ; by-adding the word 
"Luxembourg," immediately after the 
word "Iceland," ; and by adding the 
word '!Spain," immediately eiter the 
words "Republic of Irelaad,". 


$ 94.8 (Anwnd4 
s. In § 94 .8, the introductory text of 


the section would be amended by 
removing the words "Malta, and 
Portugal".aad adding in their place:the 
words "and Malta". . 


194A1 [Amended) 


7. In § 94.11. paragraph it), the first ~ . 
sentence would be amended by 'adding' 
the word "Luxembourg,'."immodiately 
after the word "Japan,',; by adding the 
word "Tortugal " immediately-after the 
word 'Tolaad." : and by removing-the . . 
ref6tence "§ 94:1'.' and adding the' 
reference F'§ 94 .T(a)(2)" in its place. , . . 


gw.t2 ~An,sndsd~ . . . ' ~ . ~ . ' . 
8. In § 94.12,, pare (a) would be 


amended 6y adding the word 
"Belgium," iutmediately~alter the words 
"The Bafiamas;" ; by addi;ig,the word ̀ 
"France*," immediately diteT the wbrd 
"Finland;"; end by adding the word 
"Portugal;" immediately after the w&d 
"Panama,". . . 


§ 94.13 (Amended) . . 


9. In § 94 .13, the introductory text of 
the section would be amended. by 
adding the word "Belgium," 
immediately after the words "The 
Bahamas."; by adding the:word 
"France," immediately after the word' 
"Denmark,"; end by adding* the word 
"Portugal," immediately after the words 
"Northern Irelaud " ' . . 
Done in W4shingtc.:, AC, this 12th day of 


November 1997 . 
Terry L. Medley, 
Administrntor, Animal and Plant Health 
Inspection Service. 
[FR Doc . 97-30105 Filed 11-13-97 ; 8 :45 azn] 
e1uxNw oooe 341o-3+-P . 
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FUN M0,AA01 


Over fhaCounter Drug Products . ... '~ 
Contsinlng AnaIgesIpIMdpyroilc 
Active kVndlonft row 
R9qNIred Alcohol lNafi1ing. 


AGENCY: Food and Diug AdmWatration, 
FMS. . : . . _ . . 
ACT10N: Notice of proposed riil , .. . eanakinB: 


stWAuRy: The Food and Dnig 
Administration (FDA) Is fsouing a~nOtice . 
of proposed nilemelcing thst would 
eaWilf4h.alc:ohol~ vi~arnings for~all _over;.~ -
tho-counter (OTC) din Prb&w 
aontainiag internal anal~ic/hntIp~i c ` 
active ingredients labeled fat ad ~ulf.iiA : . ' 
The Pro1osid!~arning'itatezlents~~' 
advIse eonsumers who.bave A 's f. 
heavy ilcQhol aise or ebuae to ~~a: . 
physician for advice about th6use bf . : ' 
OTC.Lnteraal an.elgesic/atiti p' yretic 
pmdircts . ~A wahning would be reqid 
for all OTC Internal analgesic/ ~ -antipyretic drug products matketed . . 
under an Or 'C drug monograph or au 
approved. new drag applicition (NDA), 
FDA is issuing~thisnotice ofproposed . 
rulemalcing after considering the repbrts 
and recommendations of its . ~ . . 
Nonprescription Drugs. Advisory .; . 
Committee (NDAG) end Arthritis Drugs 
Ad#isory Conuiiittee (ADAC),~public 
comments on the proposed =(ile for OTC 
internal analgesic: aatfp tic,, ond 
entirheuimtic drug~pcCs; and other 
available information: 
DATES: Written comments by January 28, 
1998.-Written comments on the agenc; ' 
economic impact determination by 
January 28, .1998 . The egency,is . ' 
proposing that any final rule based on 
this proposal be effective 6 months after 
the date of its publication in.the Federal 
Register'. 
ADORES9E8 : Written comments t0 the 
Dockets Man ~$ement Branch (HFq_ 
305), Food and Drug Administration, . 
12420 Parklawn Dr., rm, i-23, 
Rockville, MD 20857. 
FOR FURTHER INFORMATION CONTACT ; 
' ~bble L Lumpkins, Center for Drug 
Evaluation and Research (FIFD-560) . 
Food and Drug Administration ; 5800 " 
Fishers Lane, Rockville, MD~20857, 
301-827-2241 . 
SUPPLEMENTARY INFORMATION: 
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L Background 
in the Federal Register of July 8; 1977 


ader . (42 FR 85348), FDA published. . 
§.330.10(a)(6) (21 CFR 330.10(a)(6)), an 
advance notice of proposed rulemaking 
to establish a monograph for OTC 


' internal analgesic, antipyretic . and . . 
antirheumatic drug products. together 
with the recommendations of the 
Advisory Review Panel on OTC Intornel 
Analgesic and Antirhenmatic Drug . , 
Products (the Panel); which was-the 
panel respqmible. for evalua" data on 
the active ingredients in these-drug . . 
products. In that notice . the Panel. 
discussed the effiecb of alcohol 
ingestion on the eafe use of-OTC 
iatemel analgesic ,. antip3 tic, and . 
antirheumatic drug.pinducta containing . 
aspirin and acetaminophen. (42. FR 
35M at 3113e5).: . ~ . . . , . . 
Based . on the dats svaluated, die Panel 


6ouad evideace o£a possible syae~gfim . 
betwren alcoholtad, _ aspirin's te . 
cause g~utroiaDe~nal~Ij.blaedin$~(!Z . 
FR S$948 at 8b99:f~~The ranel, stated, 
that the data .supported the.hypotbesis -
that aipirla may .eahsnce or potanttate 
blooding from GI lesions, even though 
~atp1;'ia alone rasp not initiate the lesion. 
However. the Panel Mapped short of 
'recommending .a warning conaeraiag- . 
the use-of aspirin with alsohoL 
The Panel did noEreceive ddta on the 


effect of alcohol use -with other 
salicyldtes. Howeve, based oa~its 
evduation of the available datA. the 
Panel concluded that oarheapitin . 
calcium. cholSne salicylate: magneaium 
aalicylate. and sodium saliqylate ail 
have safety profiles-similar to aspirin . 
and should bear-al-11-r .labeling (4a FR 
35346 at 36417. through- 35422). '. 
In evaluating the safety of 


aoetaiaiaophea{4Z FR 95348~aC35413 
to 35415), the Panel considered data on 
the metabolism of acetamianpbea In 'the 
presence of vedous types of 


Mr.-. disesse, lncludir~ alcoholic . 
cirrhosis. The Panel determined that the 
decreased metabolism ofaceta-inophen 
by the usual principal mechanisms 


ucuronidation and sulfaHon) 
observed in some people witlLchronic 
liver disease could'potentielly increase 
the toxicity of acetaminophea .hy 
increasing the relative fraction 
metabolized through the other 
pathway(s) leading to the toxic 
metabolite. The Panel foundthat the 
evidence suggested that the overall 
alimination qf acetaminophen by 
:.,onjugatlon b decreased in alcohol. 
abusers and is.similar to that observed 
In cases of decreased liver function. The 
Panel suggested, however, that this 
decreased conjugation and the increased 
susceptibility of chronic alcohol abusers . 


to the hepatotmdcity of acetaminophen 
was not necessarily due to liver 
cirrhosis but resulted from the 
induction of micraaomal enzymes by 
the chronic use of alcohol. However, the 
Panel did nut recommend a warning. 
concerning the use of normal doom of 


.acetaminophea by individuals with a 
history of aver disease or chronic : 
alcohol abuse. The Panel's 


' recommended label warning -on liver 
damage referred only to the well=; 
documented injury that can~occur with 
overdose. The Panel rbendeii the 
folla,wing v+rsrninigc "`Do noieoceed ~ . . . 
iec:ommertdsd dosage:bocause .revere , 


. , liver damage may acxve' 
In the Federal Register of November, ~ ais 


18, 1988 (53, "R 48204), the ABBACY 
published a p=apos~.;d rule (tentative -
final 


: . 
monograph): fok OTC Internal . 


antipyratic, and 
an drug prnducls. .in.the . 
piesmble to the proposed role . the 
agency respqnded td.ranmbez of _: 
comments concerning the Panel's 
rec~mmended Hver wapning for . -
ioats,miaoplien au d tLe. need for.a 
warnit~g..oathe increa7ad daicaf liver' 
.toxicity when acetaminophen ii Geken 
with substancespr.drup'that'induce ~:. 
mtaowmalsazyme:s~tiyity, L,s., : : 


re~iptioa . ; alcohol. barbiturates. 
ohp drug: far epilepsy~(53 ~B211i~'at -~ 


415213 through 4ezis). The agency-
found that the available data did not 
provide a siiffideat bomb to require such 
a warning. 
'The. agency also received anumber of 


comments opposed to waruisgi that cite 
organs of the body as possible dtgia for . 
damage from acute overdoses'of Internal 
analgesic/antipyretic drug products. The 
ageacy.agcaed with the. comments. and 
determined that Warnings tor . - 
acetaminophen need not specify the ~ 
toxic e$ects on particular organs. of the 
body that can be.causeii by acute 
overdose of - Iris . as -in a suicide 
attempt Ho",~. : rec; the at; .. ..::y further 
stated (53 FR 48204 at 46213) : 


" " " the warnings should Include specific 
information on the known- side efSacts or 
adverse reactions that may..oacur .trom use of 
the drug according to labeled ditectiana . as . 
wail -al potential dangers that may occvr If 
the labeled directions am exceeded. . 
The agency coucludes that when medical . 


evidence shovra that toxicity Is associated . 
with the use of an 01C drug, either within 
its recommended dosage or when used 
beyond its recommended time limit or . 
dosage (except for acute ovadose), it is appropriate to warn consumers of the 
potential toxicity. to some camw it maybe 
necessary to include organ-specific warnings 
as well u general labeling statements. 
The agency received no comments . 


concerning the Panel's comments about 
a possible synergism between alcohol 


and aspirin's ability to cause GI 
bleeding or the lack of a reference to 
such effect in labeling. 
II. Summary of-6e Commenb Received 
1n response to the proposed role. the 


agency received comments canosrning 
the need for an alcohol warning 6Di : ; . 
acetaaaiaophen .Onscomment~ 
recommended that the labeling of OTC 
drug products containing 
acetaminophen include.the following : . 
warriia~ "Do not'diiakelaobolia" . ., ; .~: . 


~
bevereigea whiletaiciag aoedminophen: : 
~To~.do so may. tncreess"thi'c6rooeof ~, 
liver damage. y if . ' :dffin& , : .. . . 


regularly:" Qting:75 liver 
damage in alcohol abuse= w]w"qG . 
consumed 11oamminophealm . . 
the~s reasom 
the ~omma~t ai~ea~d that ths m e~ 


tsa7), ~ 


sUnmglY auggatthat alcol~o~.abws ~ 
PotantLOes Is liver . 
toxicity.


. ~ Thcamment ~sh tied that the .dinical . 
obseivaHanof inctsmad livar taaidty of . 
ecetaminophen3a.alcohol abttmezi has ". ., 
been ooa$rmed by dl dah.i1r. . 


, animals mad humans .22 and 28 . 
through 48). In-the aommenY= view. . . 
these ~Imaplal data de~onsteate'., . 


_ that: (i) _Alcohol hei a 
-data 


e6sct: n 
on acetaminophan 


me60--has been . , 
shown to induce microeomai enzymes,: ' 
thereby iac~eastng ths fozmation.of the. ' 
toxic intermediata metabolite of 
acetaminophen: known as N-accity1-p~ ' . . 
benzoquinonetmiue (NAPQn: aad (e) 
chronic-alcohol Ingestion Interferes with -
the detoxification of NAPfiI by 
depleting L~epatic glutatLions (CSI;) . 


Citing information Indicating that 
alcohol-ii consumed by two-thirds of . 
the Ammican populatlan' (1 ;1 percant of 
this ~s~ population ovnddered to he heavy 
ac'rn 


: 
reraC~ ~!7) aad.that . . . 


acetaminophen is 'widely available., . ~. 
(Present in over 200 OTC drug 
products), the .ceunment asserted that 
the concurrent use- of alcoh,31 and 
acetaminophen.cen be psedictefl~talie 
extraordinarily common : The camment .-
suggested that the use .of acetb....nophen 
with alcohol may be even greater 
because heavy promotion stating that - . 
acetemino p' hen causes leas stomach 
irritation than aspirin- has made it the 
preferred OTC Internal analgestc/ 
antipyretic used in the presencb of 
alcohol-related go -- ̂ upset The 
comment asserted that aese new data , suggest that alcohol abuo,;+ : appear to be 
at greater risk of hepatotoxicity: from the 
therapeutic use of acetaminophen., 
Accordingly, the comment 
recommended that the labeling of these 
OTC drug products be strengthened to 
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ensure that consumers who abiwe . . 
alcohol are inot exposed to unaecessary 
daily use of acetaminophen . The . 
comment added~that warnings : . 
concerning the use of acetamino h by 
alcohol. ikbuser3. are Included in 0 
Lluited.State&Pharmacopelal Dispensing 
InfbrmationfReb . 48 and 49). 


In addition-tolts Proposed warning, 
the comment suggested that the 
; axlmuni daily dose of aosiamjn6phe~' 
be reduced fi.6m 4 to ;. grams (g) per'day 
for this 


a 
qpt. .of thepopulatloh. . -


Howwww= c6mmahi -did notp*rovidie 
data tolsupport. the. Iced .n.modroum . 
.daJl do"" . 


The . 
qpwoqe) 


. 
mt


. 
recomm ended 


lonowing, revision.to.ihe-40'sing 
dh=U 


. 
posed'&r ice "Ino h 


'o ro int3437510 )6)(21CFR3:*_516(dFj en "Td i)) 
of the tentative 441 manograqch. 'if you 
drink Iarge.-amounts-ofalcoho 
beverejer-regulail 


of 
y.,donotw~ceqd2 . 


to'6 tablets) 


submitted 


lAuterberg and Velez (Ref, 65) inw.hic 
no evidence of microsomal Induction . 
was found in heavy drinkers . Moreove 
the comment citedadditional studies 
(Reb.'66 .'67, and 68) that ii asserted 
demonstrated a reduc6n of microsom 
enzyme activity In subjebts with liver 
disease (including alcoholic hapatitis) .' 
The-comment no 


. 
ted-the results of a-


study in mice by Mitchell etel. (Ref. 35 
that demonstrated forcovalent Indim-
or. hepitic nocroals to occur GSH-levels 
need to be reduced to approximately 0 
to 30 percentof normal. The 6omment 
asserted1hat ifieductiond such 
Mapitude is'unlikelyexcept 1n,sevGre, . 


Inutrition.-Concerning-thecited ' -
nallhid'd-Atai the conment'hotea that-in 
the vast majority. of studies the amounts 
of acetaminophiin ingasW would 
correspond to overdose amouats in 
humafis. 
The comment concluded by staung 


that the akfiq'Proffis of scateminophen 
in alcohol abusers shoulct birwraluate .& 


__1k -: - In the contaxt of their 111 111186OWtD . 
develop gastri 


imp 0 


ion, and G! hamorffiage. pmtd hyp '0 QC4 the hict that doctors 
rewc 3mmend acetaminophan to 
alcohol abuing patientp becaus~lt does 
not cause GI irritation or have platelet 
inhibiting offects,'the comment asierted 
that analcohol warning 


for OTC L 
dr 


' 
ug 


pro.ducts containing acetaminophen -
would becontrai7'to the ublic: lnto*.t 
The comment auggesQ JUt such a 
warning idght encourage individuals 
who abuis alcohol to use other OTC 
int=W analgesic/antipyretic drug 
products containing ;.;~fents that 
carry a greater risk of 


IIL no Advisory Conunittees Mea tinp 
The agency subsequently-asked NDAC 


for advice on the need for an alcohol 
warning for OTC drug products 
containing awaLaIM!" . - iiien. On June 29, 
1993, NDAC met to masider the issue. 
The agency provided NDAC the 
following data and Information: (1) The 
blAory of the agency's evaluation of the 
isa.ue, (2) a summaryof issues raised by 
comments in response to the tentative 
final monogr%t (3) published reports 
ofacete-inop en4aduced liver toxicity 
in alcohol users at various 
ac6taminophen dosei, (4) data on the 
pharmacokinetic3 ofacelaminophen 
metabolism In alcohol abusers, (5) data 
on microsomal enzyme induction in 
subJects with liver disease, (6) 


1C 0 'domiological data on the effect of 
alcohol abuse on acetaminophen 
overdose, (7) animal data on the effects. 
of ethanol on acet-minophen 
metabolism, and (8) animal studies of 


h the effect of diet on glutathione levels. . . . . 
A copy of this info.rmation is on file In 
the Wckets Management Branch DUC 
69); Interested parties were als;6 given 
the opportmalty to present their 
positiops. 
The'ag,ency asked NDAC to consider. 


(1) Whether the data.8"uppofted .the.need 
for an akohol'w fof 01M drug 
products contaaZstirnlfiophiid; (2) 
the mulad.ou at risk in terms of 
alcohol Consumption, G.&, *'Pia -Who" 
rrarme dAnkt social drinkari. or alcohol 


slid thi-acetaminophen d6se -
Ingdiftd[; (3).any-spedd bik"t/risk 
considerations .conoerning the use of an -
alcohol warning In the Mulation at . 
risk~ eg.. will alcohol abusers switch to, 
other 0TG internal analgasic/antipyratic . 


. tngradioab~tLat ha.e.squivaleat or 
(4) the typs ad iniuriaation : 


that .. ... ded in an alcohol ~ ., . : 
~. a&. dZ8*n-sPecl$a ' : . 


' ijifarmaticln. description of alcohol 
em4uat. Or other in6urno4tton: (s)" ' . " 
wLeth~z.tbe data are~u~dent to . 


- suppait-oteduced'-maidaiual clao 


and (e ~atd ~ 
I 


maximum 
conaudedlb4t alcohol abusers . 


or heavy drinkers an at increased =1s1~ ~ 
fordevelapipg liver tmddty When-using 
~e~inoPhm-'Heeed on tbis . 
concltjalon, .jVDrAC.recommendad that 
an alcohol warning informing heavy ; . . 
alcoliq7~Qsers.or abusers of - their ' 


. :.laccensed risk from the use of . 
aaetamiaopbea be included la the . 
labeltn4 of such products. . . . . . 
Recommending that the exact wording 
of such a warning be developed by the 
agency, lVbAC advised that the warning 
should. specifically refer to possible 
liver damage, However, M7AC did not 
recommend .d reduced maximum daily 
dose of acetaiainophea for alcohol 
abusers..NDACwes concerned that an' 
alcohol warning on OTC drug products 
containing acetanunophen in the 
absence of e similar vire,rning on 
products containing other lnteiasl 
~8asidantipyretic ingredients would 
cause alcohol abusers to switch to 
products containing-those other 
ingredieuta, which may have equivalent . or greater risks. Therefore, NDAC 
recommended that the agency not 
implement an alcohol warniiig for OTC 
drug products containing 
acetaminophen until NDAC had a 
chance to consider data on the risk of 
alcohol u'se with other internal analgesic/antipyretic ingredients (Ref. 
70)., 
On September 8, 1993, NDAC and 


ADAC (the Committees) met f oinfly to 
consider data on the risk of the use of 
aspirin and other OTC analgesics by 


, w~.ra~vaws ww..wsuY~aa su - . 
recomapencLt{bni,Pat included the . 
follov.~it~ (i) Rspo~ts of ~fiminc.,he n 
hepatofozicity !n 61co1ull sbusees or . 


. associated with'Piittvcwb (Re6s: ¢0 . 
ugh~~53j','(i)s:retrospective scudy"of the 


tbsffecb`of i~iontc' elcohol intake on 
_ _ the prognolis anal outcom;e of 


. acetatpinoP~ overdose (Rot 54). end 
- (9) a studX of aoetam'inophen ~: 


metebolism In alcohol abusera (ReL.55) . 
. ' Two commerits dUegreed with the 


need for .thb PN1o" 
that the eod;tlng dita.provide ao 
rational basis 6,6r a warning. Q its 
review -of the scienH$c literature ReE 
58), one comment 4uestioyed_the 
number bf cases .of acetaminophen- hen-
induced liver toxicity due to the 
ingiedienYa therapeutic use by alcohol 
abusers: The comment stated that the 
'majority of the reports involved subjects 


, with s history' ofelaoliol abuse and use 
' of amounts of acetamiriophen fai in 


excess of the maximumi daily ' 
therapeutic dose . The comment 


. contended that the reliability. of the 
history of acetamluophen use-and the 
regularity -of dosing included in these 
reports was questionable. The comment 
cited six additional published articles 
(Refs. 57 through 62) containing reports 
of acetaminophen-induced llvertoxicity 


; in alcohol abtisera aad.contended that 
none of these reports supports ~an 
alcohol warning. 
One of the comments disagreee --h 


the assertion that experimental data in 
8pImgja_gIId hhmwne have demonstrate,: 
chronic microsomal induction or 
increased NAPQI production In 
association with acetaminophen-alcobol 
use. The comment cited studies by 


- Crltchley et al. (Refs. 63 and 64) and 
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heavy alcohol users or abusers. The 
' . agency provided the Committees the 


following data and information: (i) ' 
Published and unpublished 
epidemiological data on'the risk of, 
upper GI blooding associated with the 
use of -alcohol and aspirin, ibuprofen, 
and nagroxen so~c (Z) data on the 
additive. effects of these Ingredients and 
alcohol on. the GI tract (3) data on the 


. . ability of alcohol to po'tentiate aspirin-
prolonged bleeding times; *(4) data on 
the effect of aapii3n on ethanol . 
pharmec:oldnetics: aad (5) the Panel's 
conclusions-pa the safety of the OTC 
uae of acetaminophen, Aspirin,- . 


. caibaspidn calcium. chaline salicylate, . 
magnesium .allcylate, and sodium 


' salicyLte: A copy ofthis information is 
on Ale in the Dockets Maasgement . 
Branch CUE' 71). Interested parties were 
also given the opportunity to.present 
theii positions. . 


The' The ageacy:aaked the Qommltteeb to _ : 
consider the. follawiug 1a evaluating the : 
data; (i)~IVhe~es;tfie dafg in' sufficient 
~to'sup portso.pldo Lolwet~ ing £o r 01'C. 


. d=ug Prod" conteinin8 asPirin, 
ibupro£s,n..an~l naproxea sodium: (2) . 
wbether .tbe data are sufficient m . 
su~port an alcohol warning for other.; 
ea1~49]ates (carbarpiria~,.r.tioline 
sdlicylate, magnesium ealicylate . or. ' 
sodium ialicylate) : (3)-the type of 
information in elcohdl warning -should 
iaclude, i.e . ; ̀oigan specific information 
or state meat of risk, ~d (9);the type of . 
Informdtioa that should appear in the 
labeling of combination drug products 
containing aspirin and acef-inQphen. 
The Committees concluded 'that the' 


use. of aspirin, ibuprafen, and naproxen 
sodium Increases the rLk of upper GI . 
bleeding in heavyplcohol us ess or . ' 
abusers. Concerning whether the data 
support an alcohol warning for OTC 
drug Products. conr-'_::ing these 
ingredients, the Committees voted 12 
yes, 2 no far aspirin;l2 yes; 2 no for 
ibuprofen; and 12 yes, T. no-, and I 
abstentlon for napraxen sodium : The 
Committees further concluded that there 
ere no data to support a warning for 
nonaspirin salicylafes and, therefore, a 
recommendation on the need for an 
alcohol warning for these 01'C drug 
products was outside their advisory 
scope. Regarding the typo of information 
that should be included in an alcohol. 
warning, the. Committees recommended 
that the warning not merition a specified 
levei of alcohol consumption, but were 
unable to reach a~coasensua whether the 
warning should be general or organ= 
specific (ReL 72). 


IV. Summary of Comments on the . 
Committea' Recommendations 


In response to the committees, 
recommendations, the agency. received 
11 comments . Several comments from a 
manly .tscturers' association urged the 
agency to reject the Gommttteea.' 
racommendation.for an alcohol warning 
for 01'C aspirin drug products. One ~ . 
comment suggested that such a warning 
may jeopardize the compliance of 
individuals on low-dose iispirin : . 
regimens for cardiovascular Indications. 
Other comments contended that the : 
recommendation was not aup by -
reliable scientific . data, but . .rollected . 
concerns about unsubstautia,ted slsks , . . 
from the use of aspirin. by individuals . 
with a history. if alcohol use. These: : : . 
concezas . the commmts westvd. were . .: 
based on submissions that .included ` . 
inaccurate summarles.of studies-Without 
raw data and mroneoi~s 


on . 
of . . 


morbidity and mortality on . . . . .-
incorrect assumptions. The-comment . . .. .. 
suggested that these diatorHons~Lad'a . 
aigoiflcant~impact on the Committees'% . 
recpmmendationo. . ., . ; . . . : ... . . . 


Ia sup'port of its contettttons.;the . . . 
,comment noted: (i) Criticisma of the~ .' ' . 
available published data made by..some ~ 
Committee member's during . , 
deliberations, and (Z) s oommenb 
made by an agency cono rev~. . . ~ erninB~ 
unpublished epidemiological data 
presented to the Committees (Ret 73). . . 
The Comment poipted out that most of ." 
the studies were uniformly rejected by ..: 
the Committees' mbmbe:s or the. , 
agency's reviewer, and thvs the'meetfag 
produced no. reliable avid eace'.oii whicfi_ 
to justify a label warning iegulation : 
The comments also. included critical 


assessments of the unpublished' . ° " -
epidemiological data presented .to the : 
Committees : (i) A prospective . . 
observational study (Ref. 74), (2) a 
retrospective'study o' lverse drug , . 
reaction reports (Ref. 75), (3j a study' 
conducted at the SUNY=Health Scienw 
Center (Ref. 76), (4) a study conducted 
at the Sloane.Epidemiology Unit (ReL 
77), (5) a study conducted:by Strom 
tRef. 78), and (6) a study conducted at 
the University of Newcastle (Ref. 79). 
The comments contended that; based, on 
these criticisms, the data &om these 
studies could not be relied upon to -
support the need for an alcohol warning 
for OTC aspirin drug products: The 
comments asserted that an independent 
analysis of the data from two of the 
epidemiological studies (Refs. 77 and 
79) is necessary to -verify the studies' 
conclusions and requested that the 
agency obtain the raw data from the 
studies . 


The comments asserted that the . . 
Committees misunderstood theageacy'a 
proposed warning in §343.50(o)IlI(v)IaI 
that advises against the use of aspirin by. 
persons that have stomach problems ' 
that p~s ist or recur, or have ulcers,. or . 
bleeding problems ; without consulting a a 
doctor. The comments noted tbid. most 
of the- data submitted related to upper GI 
bleeding by persons with axisting GI~ 
diaease: The comments advised FDA to 
base Its decision on the available 


' scientific data and canciudedtbet.thoee 
data do not demonstrate that hea'vy ~ ̀  
alcohol !users or ebusers. with no. 
preeziatfqg ulcers or recurrent stomach. : 
or bleeding problems;-am at an. : . 
tngreaxed risk .of upper GI bleeding from 
the use of-OTIC drug products. , 


. ln response MW 
aseeriions, the.agancyrsceived reply . ; : . 
comments frum m~i of the ~ : ~ 
Comwtfees {ReL bbkOae member ~.- .;
stated that the Committees' final. . : : . . .' 
dedsioa was based onthe info~laat~o~a I . : 
available and. v~af~ f uatiSbd: Another. " . 
membec cotended t1iaE'If 
ac~etamtnophen "L M I}sve a wai~i~tg,. .' ~'. ' 
then a11'OTC lat&aal iualgesid. .~ :. ' . 
antipyretic drug ucb should'bave a' 


~~ 


the same for ill 
~ A ~1rd p szpieued . . .-


disagreement with the Commitbaes'-
rec°mme¢daHqa, auiPiainin8 tWa test ' . . 
of enhanced risk should be an odds Patio 
substantisll y: gt+eaterthaa one. The ; : ' 
member futthei recommendad'that en . . 
odds ratio dtwo cwgreatei should be '-
required.-and-the 


. . . 
diff'erence from one. . 


should be sfatiiKcally aignIficaat . . 
A aumber,o.f comments from the . ' 


investigacors . fqr ttuee of the . 
unpublished epidemiological atudiea~ . 
presented to the Committees ad' dressed : '. 
point .t~�., point the-criticisms raised 
about.the .gtudies . These comaqents concluded thaf the data-from thoae . . . . . 
studies support the aeed .for en aYcohol ~' 
waraing. Anothe~ comment concluded . _ 
that the data from these atudies4how 
that (1) There is an increased 'risk of 
major .upper GI bleeding in mgltia users 
that is Iadependent of , alcohol wR, (Z) 
there is an increased risk of majc ipper . 
GI bleeding in. alcohol users that is 
independent of.aspirin 'use, and 3) ,. 
aspirin further increases this risk in ' . 
alcohol users. 
V. The Agency's Tentative Conclusions 
on the Committees' ltecommendations 
A. Acetaminophen 
After *considering NDAC'. 


recommendations and all available data 
and information, the agency has 
determined that the data ere sufficient 
to warrant an alcohol warning for OTC 
drug products containing 
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acetemiaophan. Based on an eveluatio 
a~ the scieatific literetyre~ the agency' 
has deteimi:ied that 3adividusls with a 
history of heavy alcohol use or abuse 
have an increased risk from the 
hepatotoxdc effects of ecetamiaophen. 
osder to advise ~consumera with auch~a 
history to consulta physician fur advic 
on the use of OTC acetaminophen drug 
products, the sgency is proposing that 
OTC aaalgeeic/aattpyretic drug - 


ucts containing acetamiaophe
W


n 
a.a alcohol waraing 


Aceteminophen is considered a dose 
dependAnthepatotqxin,(ReE 81). Acute 
doses of acetertiiaopheri of 35 g or more 
in adults have been associated with 
heperocoxidty~(~. ei and 82).. : ~ 
However; ;he`scienti$c liter~iuue from 
1088 to the present contat~ps.at leeat 97 
reports of hepatotoxddfy'atMbuted to 
We in~sti~.of less thsa 15 g. nf , _ 
scetaminophsn (Refa..i thmugh .27, si, 
,53. s7 chr.ough.¢2. aad as through . 


6,3). -With few axceptions.~theeo~ceae : : . 


~bcy. pictuce consistent with . 
acatamiaop~ overdwe.: Nausea ' 
vomi ~' . fiwritsmesL :(bloody : . . 
vomitus~~lwadica.adatlaedly.elevated sievated . 
liver:enzYmes (esparfate : . ' 


(AST) aad alanine 
aminotian~fssase (ALT1)., elsvated 
b~t prolonged ' mbia ~ane, 
and liv~ biopry res .when obtained) 
demonstrating ~centrilobtilar necrosis. iar 
Seventy-one of the 97 cases (73 . : 
p~ Involve a history of heavy 
elcohol uso or abuas (Re6a: l, 2; S, 5 , 
thougl~.2Q Z2 tht+Dltgh ".28, 52 ; 53, 57 
through 82; 88, 87 ;;and~93) . While a 
numbar of these reports lack sufficient 
iaformatioa'to permit a detailed . . . 
asees~ent,:the~loaghistory.ofthe 
-reports, their diverie countries of origin,. 
consistent presentation and of 
.usage'intggest that individuaL w~th a . 
Listory'ofLeavy alcohol~i~ae or abuse era 
more susceptible to acetaminophen's 
hepetotoidc affects, t~irther, a~mejority 
of tTie 71. cases (41:cas~s .or 58 percent) 
are aeioaiated with acetaminophen . _ 
doses at or below~~the c~ntlq 
proposed maximum deily OTC dose (4 
g per day) or moderate overdoses of 
approximately e g (Refs . R; 12 through 
18, 20, 22, 23, ~24, 28, 52, 53, 57, 58, 60, 


. 62, 62, 88, 87, and 93) . 
A number of these cases provide 


sufficient detail to.snggest 
acetamin~ p-hen Induced. hepatoto~dcity 
in heavy alcohol users or abusers -at -
acetaminophen doses of e.g or below. 
Bell, Schonaby, and Relmarud (Rot 57) 
reported a 32-year-old male "periodic 
alcoholic" (patient 3) who began : 
drinkiag after a period of abstinence, 
used acetaminophen to treat-withdrawal 
symptoms, and took 3.4 g 


n acetamis~ ~phen per day for 5 days ' 
to hospital admission.. On the day of 
admissioa, the patient developed 
nausea and hematemesis. Jaundice an 
bruising were also observed. 


In ' Laboratory tests revealed elevated 
liver enzymes.(AST 13,l20.Internatio 


e Units/Liter (IU/L) and ALT 7,510 NIL 
(reference AST and ALT io to ~!0 IU/L 
end hypacbilirubinemia (Z97 
micromole/llbee (jtmole/Ll or 17,4 , : 
milliffroms (mgUdgciliber (dL) (referen 
b tn S to 25 pmole/L or. 0.2 to 1:5 
mg/&A. Tests for hepatitis C surface 
antlgen, hepatitis A and' 
cytomegelovirus antibody.-and 


' Monospot were negative. The serum 
a~e~miaaphen level a days after me . 
la~t dbse waa 2.A micrograms/ 
-(liglmLj. No liver biopdon~`e.~N 
acatYlcysteine (NAC} was nof -. 
admiaistsa~ed. The patient im" ~rovpd- : ; 
with supportive ~tr~[ent end.xas . : 
discharged. At outpatient 5ollbwup. 5 ;. 


. weeks after admission, all~la~iuafory, . . 
" tests were normal. , : .. 


cho Be11. :gcho , and Ralm~ud~ (g8E . . . 
57) albo'iepo~ed


y
e'S7 ~re~rold uiompu 


(patiea; !) with a btstory of ~out~,Nbu :. : 
lngerted ~10 to 50 g of alaohol a: day: ~'or 
several yean~ she had talcen iM ins .' : 
ecetaininophen and b mg predniUone 
pez day In response to an increase in : .' 


el g pain~ she increased .LariuWoe to" 2:4 
to 3~ g acetemtaophen per d&ji for 
several days. On the day of hospital ' 
admission, she vomited blood and 
developed symptoms compatible-with 
.hepatic encephalopathy. (jAUndice, 
somnolence, and biuistiO ' -1 ' 
Laboratory tests revmailed elevated 


amiuotransfuases (AST' 16,180 N/I: an 
ALT 8,950 N/Lj. BiIiruMn was 123 
~ole/L.or 7.2 mg/dI� NACwas not 
administered. The patfent diedthe da~r 
following admission with massive . 
hemat9mesis end hypotea,ion. Autopsy 
revealed abundant blood In the stomach 
and Iat$stinea but no . sign of an iilcer. ~ -
Microscopic~ :, , a marked centrilobul&r 
liver cell necrosis was seen. 
Floreu; ThealeH, and Nilasoa.-(Ref.. 7) 


described hepatotwddty in a 58-ydar-
old women (patient 1) who regularly 
coz .. -mod a bottle of red wine a .day . 
The patient was hospitalized due to a 
alight intoxication. Before admission, : - : 
she admitted to ingesting i to 1.5 g 
acetaminophen, sedatives (oxazepam), 
and antidepressants (lorazepaan) for an 
unspecified period of time . The ~tient 
was transferred from the psychiatric 
ward to the medical clinic due to 
~levated liver enzymes (AST.14.3 
microkataUL (~tlcat/L) and ALT 14:0 . 
pkadL) . Reference levels for AST and 
ALT were less than 0.7 ~1cadL: 
At the time of transfer, the 


concentration of-acetaminophen in 


pnor serum was not measurable and NAC ~ . 
. was not adminbtea+~d, Tetts 1'or hepatitis 
H surface antigen and he A.were 


d negative . l~ liver biopsy denwastrated 
centxilobular necrosis with no:~aa1, 
portsl zones. The btopsy revealed no nal eviden ce of ataatosis~ Sb~,o~1s; a. . . . . 


. "clahos4. The patient recovered . . . 
)) uneventfully. . , . . 


_ Licht, .'See$ and Zi~mme~man Met 20) 
reported a 53-year-old man who 


ae ingested Z8 to 3.Q g uetamino hen. . . ,~ . . 
daily for an undisclosed of timer! . 
He dmittsd co a 15-yesr of . . , . ; . 
eo~iireakohol~fntebe with a recant : 
intake f a q~nts of , dsiiy, He ' 


. entered tha' ,hoSpiW a~er 3 " of . 
wealmers, ebdo~iaei ~ . . . 
jaundice. - 


Lbo,raatosy value: -t the time of n~u 
8~it~0II ~IIa.G~ 038ioidl*d8Y3t~d, . 
li~rez'sazymee (ASi' 19.710 Milliuni't, 
AmUYmLj.aad ALT 4.5so m 
biltiubd~ of 13 mg/dL,~aacj wmW" a' ~ . P*donBed . : 


. Protlu+ombda time of 22 eeaand's~(oontroL 
'' 10 second;).:A.serum aoehmdaoPhiea 
` level obtaiaed. 12 houa aRw , 


was ~n the noptoodc iaqgs (1A . 
'test £or~ ds'B sur6wa~e~ 


' negative. IVo~liva~.biop'sy wag =, . 0 
NAC war npt admini sered. The pet*. . 
recovered 
~1~~ ~ a l.(~ 80) desqr,ibed a 49- , 


year-old man who was admitted to the . 
hospital with confusion. hemabeesV~ . 
and decreased uiiae output in addiHon 
to iucteesi~g :hL beer intake, he also 
took= g wtamincphsa aad'25.mg 
ethyl lofla~epate for 2 days prim to . 
hospih 


* 
aliatlon. .Laboratcuy values was 


AST 1.870 WI.. ALT 840 IU/L; .total . 
d . bUtrubfn 39 pmole/L or 2.3'mg/dL. and -


a protbrombin rate of 75 percent, No 
serum ~acetamlnopf~ea was detscisd, and 
HAC was not administered. The results 
of a liver biopsy pwturmed an the third 
day of hospitalization revealed . . 
centrilobula=necrosis. The.petieaf 
recovered uneventfully. 
Seeff et al. (Ref. 26) reported six cases -of acetaminophen hepatotoxicity in -


alcohol -abusers. Three cum (patieats'2, 
s, and 6)-involved doses of 
apprqximately 4 g acetaminophen. 
Patient 2 was a 30-yeaiwld male chronic 
alcohol abuser who ingested 12 .5 g 
acetaminophen over e 3-day period for 
pain related to- a dental abscess. 
(Assuming that the doses were evenly , 
distributed over the 3 days, he Ingested 
approximately 4.2 g acetaminophen per 
day.) His laboratory values showed 
elevated, liver enzymes (AS"T greater 
than 10,000 It!/I, and ALT 7,610 IU/L), 
a bil.Lvbin of 2.4 mg/dL. and a ~ 
prothrombin time 9.3 seconds longer 
than control. A test for hepatitis B 
surface antigen was negative. Serum 
acetamiaopheu level and liver biopsy 
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-- were not done. The pa tient.was treated 
with NAQ, Improved, and was releesed _ 


- from the hospital : . 
Patient 3 was 'a 39-year-old men who 


was hospitalized for a submandibular 
, infection following a fracture. Over a i-


. week period, . he had taken 
'' approximately 3.8 g acetaminophen per 


day. On admission, his laboratory . 
values revealed elevated liver enzymes 
(A3T 5.840 IU/L end ALT 854 NlQ, 
biurubin is.s mg/dI., and a 
prothrombia time twice the control. 
Serum aceteminophoa levels were not 
determined, nor was a liver biopsy 
performed. NAC was not administered. 
The patient improved over the next few 
weeks and'wes diicharged: - 


Patient e was admitted to the hospital 
for acute alcohol withdrawal dyndrome. 
During the. 3. day's plor to admission, 
she took appt~~ ately .3.7 . g : . . 
ic~etaminophsa a day foi headecfie. ' 
LeboraLory 'values included AST-6,888 
IWi:. ALT 2.~,1,80 RIM. totaY bilirubiu 6.6 . 


: mg/&L, and:aptotbronqbia'time i0` . . . ,, 
secoadsAain~rt~tamfonti+ol;.Serum ~ ' . 
acxmminolfien level, liver biopsy, and' . 


' vlrai ~were saeeaia8- Petfozmsd .~" - . 
NAC was not adminlstered and with 
intp0adtive treatmemq'tbe'piktient . . . 
recovered. " : . 
-Sdrrards and Olipbeaf (Ref. 86) . 


_ described a 4&yserwld maw who ' 
tsdto Zlie hbspital with a 2-hour tli , . 


. ~y of epigeatric:puia with' 
hematemesis. The path7nt gave a history 
of regular alcohol 


consumption
. In the 


week Prior to admission; he had 
consumed two 1,250 mL spirits over the 
weo]c ehd 1X cans of beer daily and -
concurrenfly talcea not moie than 3,g of 
acetamiao~hendaily for hsngover, t~p to 
d total dosage of 18 g. He took an 
additional 3 g of acetuninophea .6 hours 
prior to his edmissioh to the hosp ital . 
Liv~ function tests r~nductsd ion day 


2 of hospitalization showed markedly 
abnormal amlnotranafereaea~ (AST . 
30,000 N/L and AL79,750 IU/L) and a 
bilirubin of 86 umole/tior 5 mg/dL. At 
6 hoiut poet ingestion, the serum 
acetaminophen level Was 0.04 jsg/mL. "
On day 2 fhe level was 0.005 pg/1nL 
Hepatitis serology was negative for 
hepatitis ,A, B, and C. No liver biopsy 


' was performed. NAC was not 
edmlntatered. The patient's 
convalescence-was slow bur uneventful. 
Johnson . Friadman, and Mitch (Ref. 


12) described a 23-year-old female 
alcohol abuser who developed acute 
hepatitij~and renal failure 3 days after 
ingeEt:ng a bottle of cold medication 
containing e g acetanunophen in 25 
percent alcohol. The patienYs medical 
history included a previous hepatitis 
infection. Laboratory values at 
admission were AST 4,320 IU/L, ALT 


1,130 N/L, total serum bilirubin=l0.mg1 recovered and was discharged from the 
AL, and a pTOthrombin time of 131 ° hospital.. . ' 
seconds (control 12 seconds). Serum See$ et gl. (Ref. 26) reported a 5&; 
acetaminophen was undetectable 6 da


108r . 
year-old male chronic alcohol ehuaec 


after acetaminophen ingestion. A test hospitalized for. alcohiulic hepatitis and 
hepatitis B surface antigen was negative : cervicbl neck pain. The patient's hLtory. 
Antibodies to hepatitis H. surface antigen included a recent 9ncreess3a alcohol . 
were detected. No liver biopsy was consumption and-chronic ingestift of 4 ! 
conclucted ..NAC was not admInistered. to 6 *g eaetamiaophea daily for an. . ' 
Hepatic function gradually improved'. . . unspecified perlbd.of time. On : . 
and the patient was discharged . . admissian,_AST was Z,870 N/L,' 


ICartsonis . Reddy. and Schiff (ReE 13) billriibin was 3.B mg/dL, and 
' . . reported a 39-yesi-old mele bloo}iol rothro~bia time was 14 aocond4 


abuser who developed vague inguinal control 11.8 seoonds~ ALT was not . :*. 
disc omfort, end began self-nting ~P~~~ and setum acetaminophen . . 
with- 5 g acetaminophen par~ -Over a levels were-not determined: NAC was : . 
e-dayperiod._ He presented t' tha-'' . not administered. Iabontory values on . 
hospital with nausea; vomiting, ud . the nwd day included aa,AS1level of 
abdominal pain. Laboratory tests 


a 
- . 790 Nn: end au ALT.level of 2.8v0 W/ . . 


revealed elevated amino ~ , L Serologic tests 6or lrspitlW twere . . . . 
(AST more than 8,270 IWL and ALT ̀  negative. 'No livet bfops~ wae done. . . 
8.494 IU/L). total bilir~btn 4.2 atg/dI.:. . . . ~'m ~ and : : ~ . 
end aim wended prntbrombin lime of 21 Protliu+omlAn time ratumsd bpormai,~ 
seconds (control ..12 lieoondq~ 


: 
~ 


: 
' ' ' and the .*dent was diaCLdgsd 12 days 


Acetamiaophien w&'-not: detectable lit ' ̀  - after admiedoo: . . . .' ; . , . 
the-blood. Neither. a liver Win'-nor. :, Kumar and Rez (ReESZ),repocbed..six : 
viral 4creenin~g .were done: NAC wep not. c~.of hepeLotoxddty:.Eaa of iahich 


. Involved aaetemiao doies of 5 to:e -Phea admia4terad. TU7mau. had an' .' . 


care danpwas~~~ ~ ~e~ ; 
: ~ Cs'te Z


.abusec4drini to the hotp. .itel ~ . 
hospital: after 7 days . , . , ' after 'l day of vomiting. Hbr admitHng . 
O'Dell . Zetiermaa, and Burnett (RA AST and ALT levels waw 8.199 N/L : ~- . . 


24) regorted a .38year-old woman who and 1.27Q 1U/I.. iespect~ely. Her total 
took 6 g ecetaminno for 5 days for btlfrubin levil peaked at 4i~ pmole/L or . 
stomach paia She= a history of . . 2.4 mg/dL Atber 2 &p of obsezeation ; 
chronic pancreatitis and chronic , and improvement, it was discovered 
alcoholism (approximately 200 g . , , that she had- been taking about 6 g/day . , 


ecetamiaophan for back pain. Serum ethanol a day for I O yeers~ .She ; - . . aceta-Inophan leval, liver biopsy, and. ' presented to the hospital with nausea; . ~ ~;~,�~ not done. She, .was vomiting, and abdominal pain. Liver, discharged in stable condition with near enzymes on admission were AST 1,512 , normal liver test results. ~ . IU/L and ALT 554 NIL. Bilirubin levels . Case 3 was a 43-year-old woman . -and prothrombi""times .were normal. admittad~to the hospital with a 6-day . , ~ Acetsminophen blood levels were not - - history of fatlgue, ~~, . ~~~; ~d . 
determined. A liver biopsy revealed _ vomiting. Peak laboratory values ~ . . cen~ilobular necrosis without signs of 


bo 
included elevated liver enzyme$ (4ST 


alcoholic hepatitis or~cenMlobular 14.920 IU/L and ALT 3,304N/L): total . fibrosis. bilirtibF6 TMB.}tmole/L or 7.4.mg/dl., and 
Acetaminophen adnr -' tration was a prothrombin time of 46 seconds (no 


disc inur-' and liver enzymes control re 
returned to normal. The patient was: _ ecetam:aophlevels, liver biopsy, or 
counseled about acetaminophen end viral screening was performed. InitisHy, 
alcohol toxicity, and discharged. the woman denied alcohol or 
Subsequandy, she wes readmitted to the acetaminophen usa. Howrever, a friend hospital with abdominal pain of 2 . subsequently reported that she was a 
weeks duration for which she had taken. heavy drinker and had been taking b g s g acetaminophen: e day. acetaminophen daily'for an unspecifled 
On ad miasion, her liver enzymes were period of time. NAC was not 


AST.5,210 N/L and ALT 1,580 N/L, administered, and she was discharged 
and total biliivbin was 1.1 mg/dI. . A in stable condition. 
serum acetaminophen level was not Ku-11r and Rex (Ref. 52) also 
determined. A second biopsy showed described e 55-year-old man (case 4) 
extensive centrilobuiac fibrosis . with a history of heavy alcohol use who 
Alcoholic hyalin and was hospitalized after 3 to 4 weeks of 
polymorphonuclear leukocyte nausea and.vomiting. On admission, 
inflammation were not observed . The laboratory values included elevated 
periportal regions were normal and liver enzymes (AST 1,240 IU/L and -ALT 
there was no portal fibrosis. The patient 252 ILT2), .total hilirubin 35 pmoleslL, 
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and a prothrombin time of 15 seconds 
(no contrdl reported), His liver enzyme 


. leveL peaked on day, 2 (AST 7,225 N! 
L and ALT 1,280 N/L) . It was later : 


- determined that he had ingested e g 
acetaminophen daily for an unspecified 


, period of time forheedachee and 
arthritic pain . Serum acetaminophen 


' level, viral icreeaing, and liver biopsy 
- wete not done.~The'patient was 


. diec6arged aRer 20. days with normal 
.liver function tests. . 
Another case reported by ICumar and 


Re~c (Ref 52) was a $9-year-old male 
, ' alcoh,ol abnser (case 51who was 


is h64p'ital with dizziness 
to th" tatic hyp6tension. He 
in84lin8:5 g acetaminophen 


' daily .fi~' i -month for .hip P$in- Peak 
. liver test.abnorioalities were presW on 
We.daY of admission CAST 3JDdo: N/L. 


. AI.T a9o .ltt/,L,tow biiirubin 133 ., : 
. 


. . 


uLir,naoudo. opniYtiiotbrrosmPbor~ 
tedttm$ee


1
u
9. 
m . acetaminophen levels, liver biopsy. . aod 


virillaosenilo werer;aot.doas. NAG.was 
, not admtni~t~rod . Tlie patient < . . 
imbsiaqueatly devslapsd:tsps4andGI 
ble aad'di0d 2 weeks after 
~ 


l if; 
, . . . . 


. 'he agency sub
:.
seq


.
uaatlY reoetv.~d an ' 


sdditionaY 19 repoita of aco teminophen 
liver tiddty (Ref. .94). FiReedof Xhese 


volveduetaminophaadoses 
~ianeg l,4ly. In Jndd,uels: 


, 
with 


" a~history of moderate to heavy alcol}bl 
uee. Pive of the , rts (cue npatbers 9, 
11,~12,~13, and 19~tmvided sufficient 
detail to suggest acetaminophen . . 
induced 
Cason 9.-Was a 45.-year-old 


: woman with a ry of alcohol abuse 
who, at the time o£~ admission,had a 
history of in,gesdng one to two glasses 


' ., of wine daily (only at night). The patient 
,had~a history of acetamitiophenuse 


. along with eloohol. For appraximately 5 
daya .prIor to ad missioa; the patient 


. reportadly took ecetaminophea at the , 
recommended dose ( i g per day) foF .Elu-
like symptoms. The patient vomited 
(some "coffee ground" emesis) for 5 
day. prior to admisaion, and for 2 days 
had deterioration of 


status . On the night prior to 
admission, she became delirious and 
was brought to the emergency room. 
Laboratory values showed grossly 


elevated liver enzymes CAST. 15,Z05 N/ 
L and ALT 4,051 IU/L ), a prothrombin 
time of 63.7 seconds (no control 
reported), and a total bilirubin of 3.8 
mg/dL. The serum acetaminophen level 
was 12 pg/mL (time after last dose 
unknnwn). No record of hepatitis 
screening was provided . During the 
hospital stay. an upper endoscopy 
showed bleeding secondary to diffuse ' 
gastritis and portal gastropathy. The 


patient continued tq deteriorate and within 7.2 hours of bansfar, pollowing : 
died 1 month after hospital admission. the transplant. We patient wax' - , . 
Autopsy findings included -diffuse : discharged in atabla condItto.a . 


,Sections 
hepatic necrosis with micro vesicular fa t of the removed liver showed extensive 
and bile stasis . centrilobular necrosis, with up to eo or 
Case number 11 was a 43-year-old 


i h l f d h 
60 percent necrosis in -some areas. 


men w t a ong-stan ing istory o Case number. 13 was a 62-yiswld 
alcohol abuse (at least 12 cans of beer 
daily.for 18 years). He developed lower 


men with a history of heavy alcohol use 
and severe steroid-dependent c)uvni~ 


abdominal pain -and fever, followed 2 obstructive pulmo ~diaease, 
Hl days later by nausea end,vomiting, for sub~equendy red= his a]po}to] intaks 


which he took two medications to two to four beers a day for several ~ 
caaWndug acetominaphen (estimated 


. 
years. A few days prior to admiaaton,:he 


dose less than 4 g.per dpy) for at least developed flu-like symptoms (sore 
. i day. He was admitted to the3oapital 


, 


throat, myalgia, end . sleeping 
~~. 


b m l Z l 
far w}%ich ha took ~. 


.d' ~t t~5 
a nor a iver renaL Phen over an 8-hour period. 


H Laboratory values showed elevated 
lIver~yaes (An 5,450 IUIL end ALT 
2 251 IU/L) a r fhmmbtn ti f 55 9 


e 
fell-on 


became 
the ~~ ~~a, .


.a~ . . .. 


o - * . , . p o me o . n a. he ro~ .:w fotWti to have . . 
aeoands (no, contial repoited), and a hypotension. weakness. grqss~ y elevated 
total bilk"' of 89 pmQlelL.lLe serum liver fuacHoa tesb,(A3T 18,27 9 N/L , level was 5 WmL (time 
ft l do w at 


. I ALT 10.0112 IWL,;a total bilirubia of 7.8 
a er ad se nnimo n~ . ns p ient . 


. died 10 dsyi Aee'~admissioniD the. " 
. 


mg/dL, And a pco.th2+omi}ila time of 55:7 
seconds, no control i+epdrts¢). Serum 


' has pitaL.No record of hep~titis . ~ . . . acetaminop leveb ~vers not 
. . Was~ :provided..Posf-moztem~ 


uded ceuttilot l ro i 
deoe~iaed. ~patie~t v,;;dia~o;ed 
i h t b a f . u as nec e a 


and iMdespi+ead muaael.li~ages - 
w t scu e ep tic allars and died 
within 24 hours of edmission & 


. condacent ~irith ooegulopathy.. The modem liver biopsy revealed aoive 
hntopsyreport rioted tLat wLils there 


of id n 
hepetocellular~nectosis. . . . . ' 


was. no ev ence ci hosia, the Case number l9was a 30-year-old . 
praanoe of as cites. muscle wasting,:ead man witfi a history of opcadoml alcohol 
testicular wasting oontirtent with 


n 
use. Four.daYs prior to adnnf~aa. he 


the s8ect of chro ic liver dig"". developed malaLe and a sore throat and 
Case number 12 was _a 41-;year,-old - drank six glauea of wine prior to . 


man who had taken acetaminophen- 
containing drug} for 2 days (4 to '5 8/ 


retiring for the evenit~.. His symptoms 
became progressively worse. and he . day) to alleviate the pain of fractured 


, 
took acetaminophen (4 g per day) -for 3 


ribs. He hada.h9atory ofaloohol abuse . to 4 days. . On the morning ofadmon, 
and had recentlybeea drinking 12 beers 
a da He -was ad itt d t th h it l 


he became disoriented, .unable to speak, 
d y. m e o e osp a an agitated. . , 


with complainta~ of shortness of breath Admission laboratory-1 data revealed 
and left-side cheat pain. On , merl~edly elevated liver zymea (AST 


9 examination, he waa found to have 13,580 .and ALT 21.250 L) ; a 
greater than an Sapacenc ,, 


ho 
prothcombin time of 3i .4 seconds (no 


paeumot rax of the lift lung and was control reported). and a bilirubia of 7.0 
also-deeply jaundiced. A blood alcohol mg/dl. . No blood alcohol was detected. 
level done at time of admission was. A serum acetaminophen level of 7 W 
reported as "o ." 


. Laboratr_, 1ndings included AST 
mL wes obtained approximately 48 
hours after the last acetaminophen 4 - : :. 21,900 IU/L, ALT 11,200 IU/L, total 


' bilirubin 17 .8 ing/dL, and a . 
Screening for hepatitis .B sufsce aaubau 
and core antibody was negative. Tests prothrombin time of'40 seconds (no 


. 
for herpes simplex virus were initially control reported). The serum negative bat were positive after acetaminophen level was 2.l pg/mL 4. transfusions, .The patient deteriorated 


days after the last acetaminophen rapidly and lapsed into e coma. A liver ingestioa The results of screening for transplant was done, after which the 
hepatitis A antibody, hepatitis B surface patient was initially stable, but 
antigen and antibody, and hepatitis B subsequeady developed deteriorating core antibody were negative . Screening kidney function. The liver pathology for Epstein-Bart surface antigen was also report described extensive centrilobular 
negative . A liver biopsy showed hemoahagic necrosis. 
fulminani hepatic necrosis with mild to Zimuierman end Maddrey.(Kef. 95) 
moderate evidence of alcohol-related reported 87 additional cases of hepatic 
liver disease. A diagnosis of acute toxic injury in regular alcohol users 
liver failure was made, and the patient associated with the use of 
was transferred to a second hospital for 
a liver transplant, which was done 


acetaminophen For therapeutic 
purposes. The majority of cases 
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" 


involved subjects considered to be 
alcohol abusers or who reported alcohol 
intakes of at least eo g/day: la 27 of the 
cases (40 percent), hepatic injury .was 
attributed to acetaminophen doses ' 
under 4 g/day. In another 13 cases (19.4 
perceat), hepatic Injury was associated 
with 00staminophen dose's of-41 to 6.g7 
day. . unfortunately,: specific details of 
the individual cases we=e not provided: 


, Thus,: a de$nitive assessment of the role 


ia ~"di~Lv~ 
ia~ttie reported liver 


iLos~taminophen is metabolized -
irinciPallY. bY'$lucurenide and sulphate 
conjugatipa W the liver: When- 


taken taken at therapeutic 
doses, $lnciiroaide and sulphate 
metabolites Wcoiint fQr 80 to 90 percent 
of the ace,'tomiaophea.mefalwlitee in . . 
uslae (Ret eo),.C3~dinartlY, asmall 
~acHont. of acetaminophen. is' ' . ' 
metabolized By micivsbmsl enzyme ' 
cytochcome P450 ZB1 Co NAPQI (Ref 
9e);'but if the capa,cit~i of tho ' 
alncne~oitidatidln e~rd itilfdtion metabolic 
~wys:L1'a?c6esded. es'ieowrdoae,Qr 
if the: sy.eithesif of P450: ZB3 is induced, 
iaciee~ed dmo4iafs of,NARQI-aie 
PrOdncad. ' - ' 
NAPQI.1s avidly electiophIlic and can 


bind to liver-dell metcromo&ules, 
'tltsrupt call .iuaction, and ullimately 
cause liver c%ll dsath. The binding of . . . 
IY'APQI to liver cell components is 
pyonted if t1fe compouhdJi detoxified 
- conjugation with GSH or other 


sul8tydryl -compound. The : ., 
dataoaff6koa of NAP%generates, 
through a'rerles of reactions; 
mercaptuiic acid and cysteine 
metabolites. ~GSH is depleted in the 
detmascatiou procose and must be . 
ibplenished by aulfhydryl compounds 
from the diet or by drugs given as 
therapy, the cysteine containing 
compound Nwc. rAc, hasweu-. 
documeated vVectlvenesa as an antidote 
for acetaminophen overdose . More 
recently, it has been recommended for 
the treatment of acetaminophen liver ' 
toxicity after ingestion of therapeutic 
doees4f acetaminophen by Individuals 
with a history of heavy alcohol use' or 
abuse (Ref. 95). 


Phlarmacrokinetic studies in humans 
suggest 'an increased sensitivity of heavy 
alcohol users or abusers to the 
hepatotoxic effects of acetaminophen. 
The data suggest that the ~ingestion of 
even relatively small doses of 
acetaminophen (i g) by heavy alcohol 
rveraar abusers results in a higher than 
v 0rmal percentage of acetaminophen 
metabolized by the microsomal enzyme 
pathway that yields NAPQI . The 
available pharmacokinetic data suggest 
that the rate of metabolism of 
acetaminophen is increased in alcohol 


abusers (as evidenced by an Increase in 
the plasma clearance rate (GL) and a 
decrease in the plasma elimination half-
life of acetaminophen (t�A): Thia . 
increased metabolism suggests 
increased activity of the microsomal . 
pathway in this population . . 


Dietz et al . (RA 28) COmpsred the 
metabolism of acetaminophen in six 
healthy alcohol abusers (240 to 48o mL 
alcohol daily for 2 to 40 years) to eight 
healthy non adults . The alcohol 
abusers had atoppe drinking within the 
previous 48 hours . Baseline labocatory . 
data were obtained from both groups. ' 
Following a 12-hour fast, a stngle 1 g 


'dose of acetamlnophen was 
administered: Blood seumples were 
collected immediately before r : . 
acetaminophen admini'stration'and et ~ ~ 
30, 80, 90,1Mand Z40 miautea -. ' 
thmeetter. Ac~miuophen plasma' data . 
were 8f to a one6cbmpertmeat open 
modblfor oral dosiag using nonlinear 
regression enal is:ltie time bo psak 
canc~eahation . peek plasma . 
concentration (C:.:). t}is srea under. th~ 
concentration-time curve GAUCI and GL d 


ng were determinesL I:abors- i 
. . date revealed sigaificaiit diaaences. . : 


between~the controls and alcohol : .. _ 
abusers pnly hi gamma=glufemyl . 


. transpepsiciaee activity (lz.s.anita ti .. 
controls and 204.7 units !a alcohol 
abusers . p = 0.01).1'hbre iiar no ~ ' 
significant difference in renal function 
between the two groups. The . 
acetaminophen plasma AUCs for~ the 
groups were iigoi$cantly diflezeaf (p-< 
0.01). While both upsachieiodC �x 
at approximately t


~
e 
o 
"Me time, C~,.t'foi 


the noadrinkeru was significantly higher 
than for the alcohol abusers (20.2 pglml. 
versus 15.4 pg/mL): The Q. was also 
signi6cantly accelerated in the alcohol ' 
ebusera (247.4 mIJminute (min) versus 
154.4 mL/.nia, p < O.OOlj . 
Glrre et al . NE 55)'obtaiaed.similar , ~ ̀  


results in a comparison of the 
pharmL . . .. ..invt_� of acetaminophen in' 
12 chroni:, aicohol aba4Rrs and. 12 
healthy controls . The mean daiy , 
alcohol consumption for the alcohol 
abusers was 110 :t 95 g of absolute 
alcohol for a mean duration of 14.5 t 9.5 
years: Control subjects drank only 
moderately (defined In the study as a 
weekly alcohol consumption < 80 g) and 
were asked to abstain from alcohol 
consumption for 38 hours before the 
trial. A single,- i-g acetaminophen dose 
was administered following a~ 12-hour 
fast Blood samples were talren before 
acetaminophen intake and at o.25, 0.5, -
0.75, 1, 1 .5, 2, 2.5, 3, 4, 8, 8, ard 24 
hours thereafter. 
The following pharmacokinetic 


parameters were determined: C��� t,e:. ; 
AUC, Q., and t,n . A comparison of C_ 


and t. showed no. significant 
differences between~the two groups . 
However, in the alcohol abusers, tin wAs 
significantly shorter than' 6ok the . 
controls (1.71 versus 2.&1 hours, p < , 
0 .05). CL was increased in the alcohol 
abusers (30.84 versus 26.52, MOW, p < 
0.05). . - . . ~ . 
Observed increases in the eoocretion of 


metabolites (mercapturate -and cysteiae). 
of the microeomal pathway also suggest. 
increased activiof this pathway in -
this population.! V311eneuos et al : (Ref. . 
29) observed an,inicreeaed urinary ' ~ . 
excretion of cqateine and mercapturate : . 
metabolites of aoetaminoplsari in alcohol . 
abusers. The'authote c:ompared fite : , '. 
Ph~rmacoldnettcs of acstaminophan . . ... 
metabolism in nine alcohol abueera (457 
t 50 g effiaanl per daj ford leati 


zmoaths); eleven aubjects'with alcohblic 
cirrhosis, and six healdht dormal . . . . 
subjects : Snbjectq in the aintiol group . . 


. consumed no alcohoror other. . . 
. medications. ' ' 


. Sub". with a history of akoLo1 , 
abuse wars ~elecbed based an dre -. .' 
absence 
cirrhosis. (determined by physical. . : 
examination and ~ 
tests for liver &10011) and ~ Gck of ,, - . 
drv,g use {otlLer tbaa'alooholj. The ~ 
diamosis of cirrhosis was confirmed by . 
liver biopsy. Crrhotic Sn weie 
hospiWi~adat~he time oh dutty and 
did not oonsi~me dcohol6or at leut so ' 
days prior to the start of the study. Five 
of the cirrhotic subjects i%eived 
spironolac6une (100 mg/day) for ' . 
treatment of their aedtas: 
After -12 hours of taking, e llquid 


preparation of acetamiao~~ was -
adminilteied orally at a doie of 12 mg/, 
kilogram with 200 ml, of water (mean , 
dose : Controls 920 mg, alcohol abusers 
805 mg, and cirrhotics 872 mW: Blood ~ . 
samples were taken at 0, 5,15 ; 90 . 45 . 
60, 90,120,180,.Z40 ; 300; 380, and 420 ' 
minutes after ingesting aoetamiAophen: 
Urine was collected for 24 hours after 
ingestlbn. The apparent oral clearance 
(C'Loj ; AUG, and tin w�re determined. 
The 'percentage of the acetaminophen 


dose elim,inated_ia the urine of alcohol 
abusers was significantly decreased ' 
from the controls (88.e to 83.4 percent) : 
In the cirrhotica, clearance was 
decreased by 5o percent (p < O.oS), t�2 
was extended (p < 0.05), and urinary 
elimination was not significantly 
decreased in relation to the controls. 
The level of glucuronide and sulfate 
conjugate's in the alcohol abusers was 
not significantly different in comparison ' 
to the controls . The excretion of 
cystelne and mercapturete metabolite .: 
of acetaminophen was increased in a ~ 
significant manner for the alcohol 
abusers (p < 0.05) . When this increase 


. 


.j 
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was-expressed as a pemqnt of the 
administered dose.16inew 
augmentadon. for. ihe -alcohol abuagn -
.was 92 pe=o 0 r6file pt. In drrhotics th 
of these metabolites wa's c ' to om=9 the controls . 
An additional mechanism -Of the 


incres ad ie~nsitivity of alcohol abusers 
to ace w1nophan t :to)dcity has been 
postulated.to be capacity 
to detoxify NAPQI by 064) tion with 


_I -Ik GSIL 'A---r, -- U.JJ . 
studied ilutathions lqv~ls and the . 
for,M&493~ Of-th6 :tOPd6 


. 
MdtibQlite Of 


ol (ace . i p in -chronic 
abusars. 'Study 'were -


ted, irom'an adcohol liiC - 
prOgraw and Ud a history of heavy" * 


' 
d~g 


(avera 9 pconsumption of 180 
,1=_4ayJ up to 2 days 


tud d4doi~, pome of Oxese.subjicts 
Z.410rodiazap-o4de, (last d6se . 


Au of 'tmtmsnL C~6nool 
sub)" duip on of alcohol 
iz~wweds. Pf -A0_gIday and *ewi not . 


W"Y IMWUW_&UW&W-P - - 
' - "


. . I 
iitidy' &66oilned the plalluta 


GSH'Iev* of.alcibhil abus~ withmit 
elf-Idi ~'eiidqnce 6f alcoholic liver 
dispise.anA iii'aon6ls. following-.an. . 
O"Olight hatz The GSH plasma 
concsitratl& was about W - 
law-er in vkph~l an * , PWMt . W=j,0]An'in t1w 
Caittols'(6.48 VerSus 4.35 micraqaJes 
bunoleLp .-C D.mil hi c t. the 
laima c;ncentii 


. 
&n.offijis cy.steinis 


was: sUnflu for ik~W, abuseri for 


.y 'n- Mud effect of 
On 


plasma CaL Subjects given a 2 g' 
*amiuOPIM do" in IsInEnsde aftw a 


10-hoia'&k.Blood samplqs were taken I fo . .6 
hour '' 4 urs. Udne 
for 6 =. Afteir the admwin"* co.11,09.ctedf 
cetunino . hqn.'the plam 


. 
aGm 


a 
in is . . . 


Contra was 
slinificimfly decreased at 3 hours from 
a mean conceptration of a . 37 to 0.26 
PmOle (P -; 0-02 by paired.t-test) . The . 
PUS" GSH IvVels in-alcohol abuser's . 
were signifibalitfy. lower.thali-bassline at 
2 ind.3 hours (3.10 and'2' .40 p- nqla,-
respectively, baseline 4.66 tuniole) . All, 
GSH levels in the. alcohol abusers won 
SigulfiCantly lower (p < om) thin the 
corresponding-values In the control -
group. Th 


' 
e'decrease japiesma-cysteine 


was not significantly different from 
control values. Urinar .y excretion of 
m8rceptUitc acid and, 


. 
mstei]ae 


'in conjugates, was slightly 
. 
cre"ed 


alcohol Obuw=. However. thediffierencg 
was not statistically significant. There. 
was no significaiit difference in the 
relative amounts or proportion& of 
glucuronide and sulfate mitabolites 
between alcohol abusers and controls . 


suggesting Ro hinpact of alcohol abuse 
on them metabolic pathways. 


, 
To confirm that low plasma GSH 


levels reflect low intrahapatic GSH, t*h 
authors measured hepatic GSH In live; 
samples obtained from alcohol abusm 
in whom a pqrcutsiosous liver-blopsy 
was lndica~ The biopsted subjects 
'had histological evidence of alcoholic 
hepatitiswiih and without cirrhosis ax 
had moreae v*we liver disease than the 
"cabal p1mi-s" Jn whom plasma GS' 
was measux6d. the hepatic 
concentration-ofC4H in the blopeled 
subjectowas about 00 pergaut low4ii! 
than in subjecu with6it liv~w4i~w 
and subjectikwith a.mild inflammotto.r.y 
process or mxwcdhoHc citzhosis 
'Based on the data discussed-& . ye, th6 agency concludes that chronic hia 


alcohol use or abuse has a significant 
effect onthe m 


' 
staballim of 
a" the ;fe~tion c 


NAPQL Theme -put Individuals 
with a hiatoryllf h:=avV r y alc6bol use.o 
abuse at an Increased. dsk fitan 
acetaminqphen livai Thintore 
th belimmaig Vtontalcohol 


analgi-dclintipp-etic dkig rollp 
WAU 


Howeirar. agency not Bud the. 
submitted data " to _:___ - tx 
the safety' of a lowir "My.imum, 
dose (2 g.acetaminop4en) In . 
alcohol users or abusers orr-to .. 
specUlclabelI4 , , . to 
that effect. Therefore. the agency.is not 
.Proposing a-zeduction In the 
recommended ma 


' 
x1murn OTC daily.4 g 


do" of acetami4ophen at this time. 
Rather 


he 
WMGY believei. that OTC 


lab;l 
' 


sliquld recommend cootact 
whh.lk PhYsician-to the"'Individuali A 
hykcian bmula with 4 con#um~ris, 


ciin adi4se 
i 
them on whet~w a 


pam,culair OTC analgesiclantIpyredc 
drug product Is appropriate for -their 
use, suggest other appropriate therapies, 
and c6unsel. their -'_ :)'ut their alcoliol 
use. 
B. Other Monograph hWvdients 
'Me agency'has- carefully considered 


the Commfttees'~r-o'c*'o'mmandations all 
comments received In re'spon4w. to 
recommendations, and all available a"ta 
and information and has determine d 
that an alcohol warning .for M 
internal analgesiclantipyrotic drug 
products containing aspirin Is 
warranted. The agency agresith the 
comments tfiat tbb .u'npublish 


a . . -
epidemiological data presented to the 
CommittPes at the Sep tember 8, 1993, 
meeting alone were insufficient to 
document an increased risk of GI 
bleeding associated wi ith aspirin use by 


Individualswith 
4' 
history Qf heavy, 


alcohol use . abuse
. 
AU"tvm`aitlq~' g . 


(ReL72)-4gPncyr9preseniatlvis "' 
a that the unpvb~~ studles'had depig-n 


problems* and.did not convinOe them 
that the use of alcohol " with .0 
internal anaJSe@idantf*rqUc :- . 


JI Ingr6dients 
, 


.'' : -(04 is. aspirini can cause 
wwass GI bleeding. Agency 


d reprisentatty" also. stated tb4t, hued' 
on these studiai, the m ofths' 
risk 


* 
and the oval of the 


estimated dak un6artiin. Were 
Ha*UVW. the Irritant effilft ~6f 16P 


On the Pattie-mucon aim well 
limihtsd tzi discusalog.tht effect, at " 


aspidnonthapstricmicoia(Wk 
35346st35386th3097).-thellinel 
COncludedffiiat "Pirin, and socylic acid have a dirb6flocai irritaii eant 
the xurhkce of muiu)xal.cift. On : the'' .." 
GI h*cL "a FRW assarted == a 


f acute use ofespiftmiy activati., ." 
.P" of both gotric and -duodinal 


u1m, such as*i;b~ ~alu`iuid GI - . - ~' -
homoubW 11je-pmeldated-Mit the 
Wdidbfi iv~ of s,b, fi. be 6- him ulo"'atomac tsflaw~. and lit 
lnflai*~ 
num splzin.fisas . Jduib ; of a occurs 
=1Cia.AHj at &k We'thiiis, withia 


of f . Iiiiis. 
A16AWE- apadc tellL. . 


:Come 0 Tariia*ski ek-al. COUL-97) studied the . 
affect of the intragastric administration 
of 100 mL of 40 Percent ethanol (the: , 
al~Obol cbutgnt Of'dO Proof whiskey) or 
saline in is healthy volunteeta (tea tat 
and five contiol Subjects). Changesin . 
the appearance of the gastric aiucosa, 
mncoeal histology'. lnmiaal pH. and : 
gastric mucosal potential were 
evaluated. The autlwra~fouad~that a . 
single dose of 40 percent alcohol 
roduced rapid andoscopic changes.- 
congestion andfimal hemorrhage@) and 
rominenthistologic changed : 
xfOll 


. 
atiOU of the surface epithelium,' 


edema of the lemina pcoprld, and 
hemnrrhagic lesions associated with .,f 
mucosal microvascular damage). 
Histologic changea were seen "-early as 5 minutes after alcohol administration . 


Individuals with a history of heavy 
alcohol consumption commonly , 
develop.characteriatic aubepIthelial : 
hemo:r!}agea, v,dtb the endoscopic. 
eppearanoe of "blood under plastic 
wrap."~AlthougL -termed'.'hemorrhagia. 
gastritis. 1 1 these lesions ere composed of 
hemorrhage and edema in the ' 
interstitial 8pece~under the surface 
epithelium. without inflammation (Re£ 98). While there are no controlled 
atudies demonstrating that. ethanol in . 
lower doses will precipitate relevant 
gastric hemorrhage. acute hemoahagic 
8aetritIs accounts for 25 percent of the 
cases of major bleeding in alcohol 







. 
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abusers compered W 5 percent in the ~ : . 
population without a history of pcior 
alcohol abuse (Ref. 99). As with gastritis 


' from other cau:tes., individuals wM 
alcoholic gastrids may,have ao ' 
symptoms whatsoeve=.(Ref,100) . 
Curendp avail.able data do not provide 
n~cieat information to assess the . 
magnitude of fhe.tislc pf aspirin use by 
individuals with a history of heavy, ; . 
alcohol use or, abuse. . . ' . 


Further, in the last, 15 to 20 years, the 
use of aspirin for the preverition of 
recurrent myoos,rdipl :tnferc~ .t,l.~a~~p 


BIId . transient ifCj1eII1iC attacks l ++r a )r 
atroks has become ~revallent;-Tt~ . . 
agency has ev.aliiated the available ' 
literatnre on aspirln.for .oeieticd . : . 
'vascular ead sadlovaacul:er ia32'~stionp ' 
and tlie iaddeuqe-of GIbleeding and -
ulcers - - in the" studies, :Bighteeh of the.-. . 
19 i(udier t7ia~. included ~aipir~n aad. 
plscebogroups.aad.evalaitedC~.r , 
-blooding r.spoctsd ~a' iacr.aa!~..ip Q.. . .. .--
bleads~ia the. aspirin :grauP whAn : . . . . . 


; to :tfie.placebo:.g~uP .OW 
. ygh 118~ One .study. rspoit~ad.:: 


rto~CdbleidriA eitLee group (ReL.i19). 
Aspfiin dwiges~iu the studles.sanged , . : 
from 75 to i,$.OO:alg dally: Inceeases in . 
bleedihg wace; reported at all espirin 
dwags levels whsn com to thn ~~subjects 
in studie~ fiom125 bo . ' . 
22 


.theA72
: The ovreenlts of these . 


shtdlee ihow . that Gl~blveding incroases 
with.loi,g_terp,expiria use,_even af low 
aspirin dons. . . . 
The UK-Z7A study (ReL 108) 


suggested a risk of QI bleeding that . 
'incroared~in 1.dose-dependeat noanaer. 
The odds ratio (95 -percent conH.dsnce 
interval) was 3.3 (i .a to e.o}foi soo mg 
daily aspirin and e.¢ (M-to 18.5) for . 
i.Z00 mg daily aspirin (ReE 1ZO). 
Several studies reported the-number of . 
ulcers in the aspirin and ~Araebo : 
groups. The Aspirin Myocardial . . 
Infamation Stu,'- Research.Gmup (Ref. 
112) reported "symptoms suggestive, of~ 


_ peptic. ulcer. gasUritts, or erosion-of 
gastric mucosa, in i4.9 percent oMa 


. placebo group and in 23.7 percent of the 
aspirin SmuP~ The British Doctors' . . 
Study (Ref. 162) reported- aslgniScant 
increase in pepH


. 
culcers, in.tha aspirin. 


group, compared -to the,-placebo group. 
The Physictaas' Health Study (a 325 . 


mg aspirin dose on alternate daya tRe£ : 
ioi) reported e nonstgnificeat increase . 
in upper GI ulcers in the aspirfa arm . 
compared to placebo (169/11,037 versus 
138/11;034, p = O:DB). However. a 
statistically. -significant increase in the 
number of duodenal ulcers was reported 
in the aspirin group (46f11,037 versus 
27/11,034, p- 0.03), where most of the 
subjects reported some alcohol use 


.(more' then 70 percent-of the subjects. -
reportc,ig daily oc vireelcly nsel . : . . 
The agency is currently evaluating : 


several now. professional .vascuLr uses 
of aspirin and is aware that more people 
are taking aspirin chronically far 
cardiovascular end/or Cembmvascular . . . indications and thus may have I an 
-increased risk of GI bleeding ac . 
susceptibility to *am Further. the . . 
mWnitade~o.f the-risk of heavy alcohol 
use in this population is not clearly . 
defined. ' 
The agency is aware that numerous 


studies have emmiael the sffZa of ~ . 
BLMIiOI consumption on the T3te :Of . ' ' 
cardiovascular disease In aia'vlew of: 
these studies. Maimot and Brunner EReL . 
lai) coaclvded that the aiWaood `; 
suggeits that two drinks a day do~not 
cause cscdioverculer harm aiA may- be. . 
protective against coroaari~:beint ., 
direa~e. Above.two deiub p~ d~y. the 
aqtho~ra Ionnd evidence of Wrm[ul . . . 
effects. Heavier alcohol. in"as have = : 
beeu auodated wfth'ia iniaens~ia~ .' . 
cerdiovaaculafdtieasei, suchas;heart . 
muscle disease. h*perbeaqsion: . . . ,; . . _ . 
disbub*ices In heart _rhythm:~~d~ stroke 
(ReL ia,~~ Pohorecky (ReE.lu) found , . 
tbat"t)ts riak fot hypsx~n~ioa'amo'n8 . . : Individuals ~ ~~~ ~ 


. ~.~y~ so percent : ~:~: . . 


~1'h~e American Head Association - . . 
(AHA) (ReL 124) does not cucsently .. 
recbmmend the ingeation;of~moderats 
amounts of alcohol for its ve 
effect .against cardiovascdisease . . 
However, based on the adverse effecta,of 
alcohol onbl.aod pressure, the ANA 
recoinmeads that alcohol intaYe'shonld 
not exceed two drinks per day. jRe~ . 
124) . The pietarr GuidbIinei of tha'U.S . 
Do to of Agriculture' iadHeelfh 
and Huanan Services (ReE izs) Wso 
recommend moderate alcohol oi 


, 
' 


co 
nrumption . These-gnidellies_de8ne 


moderate al~cobol consixmptioa as one 
drink (12 winces (vx) of regular beer. 5 
'ozofwine.o-l.5ozc`' 


r ~
-


distilled apirlts}per day for women and 
two drinks per day for men. Based on 
these recommendations, the agency 
believes that the proposed warning . 
provides appropriate advice-to ' . 
consumers on low-dose prophylactic _ -
as pi~rta regimens 
The agency ackaowledqes the 


Committees' conclusion that there, aie 
no clinical trial-data supporting the 
need for -an alcohol warning on OTC 
internal analgesic/anti drug 
products . containing pii3n . 
calcium, choliae salicylate: magnesium 
salicylate, and sodium salicylate . 
However, the agency is concerned that 
the absence of an alcohol warning on 
OTC drug products containing these 


Rules 


ingredients. may lead. consume~'s to ' 
conclude that they e~safer.to use with 
alcohol, when there are no data' upon . 
'which to base -such a conclusion. ' 
Therefore. based,. among other things . , 
on the Panel's conclusions that these °' 
OTC intgraal anal~etic/ 
active Ingredientts all~6ave 
~rofllas~simllar to ~pirinuld' ' 
be~r similar isbelioa . 8ie ageocy is=alw. . 
proposing that 07CAruSucts . . 
con,--- 


-and 
sodium selicylafe bear 


- 
. . . . '. . - . .' Y


.
.'
. . , . 


"'^-* 


C. OTiClnternal Mal8rsfc/Mtip'yr9tic . 
,Inarodiettb.SwiEched Fk+Pim Pnerc,riptlon . 
Stahu 
Aftez: reviewing cnrent dala and 


Inkrmationi end based on: the : ' 
Cmnmittessf rsb6suniendatladss1he-
-=Icyispro ftto-VKpd3tean*,-


warningoasa-MCApqr, 
rod-c- WEIP10hi6'~ . PZO&n.-dnd iodlum.-


'W 
kisto ='- n sodpi= Y UNLULUtwu 


as iflp~ dmo at hWt& doom.-% 


OTC markstiug:*e4ush~th'vg :. 
ap al process. All OTC 
and naproxed &Aium-drug~ uWare 
G ~ - - __ - - I I 'with the 


Y &~ followinig 
alcobbl-Miraino; "ALCOHOL 
WARNING fthhea"dia-gJa bold faoa type]: 
If you generelly'c~ansuma 3 crmore ' ~ . 
alcohol-coaWninB Arlulm PardaY, you-
should consult your physician for 
advice on wbea and how-you should- -
take [product-me iaserted] and othei 
pain seltevess "''' 
Ibnpmfea..~loetopro5en, and napiwcen : 


sodiuai am detitratives of pFOpionic acid 
and, as such, alum'common ' ' 
pharmacologic effiecv..As wltli aspirin, . 
P~Pionic.actii derivatives-produce : .̀ 
-adverse GI aide effiecta, alter platelet 
function, and prnlong;bleeding time : 
(Refs,. 128~ thxough.129~ Q . 
complications are the most common 
side effects of.theee dnipaad'cen~ 
include .probleaom such ~s Irritation, . 
nausea. vomiting, ..bleedfng.. . . . . 
hematemesis, "and activatiou: of peptic 
ulcei (Refs . 127 and 128). 
' Articles In the scientific literature ~ . 
suggest a definitive relationship 
between the ingestion of propionicadd 
derivatives at-prescription doses rind GI . 
complications. In a review article, 
Greeae and Winickoff (Ref, 130) : 
discussed the " ';veness, side effects, 
and r:)sts of aspirin and vsrious 
prnecription aonateru.t:al and-
inflammatory drugs (1!1SAID's),~ 
iacluding ibupmfen, ketupro6en, and 
naproxea sodium. The authors stated 
that NSAID's share the risks of causing 
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gastric -ulcer, upper GI bleeding, end GI 
perforation . and that GI side effects 
occur in roughly 25 percent of NSAID 
users. The autlion'also cited studies 
(Ref. iSO) that attribute a relative risk of 
4.03 for ga tric ~ulcer and 3:09 for upper 
GI blaedirtg in users of these drug 
Products. : ' . . ,- 
Lanaiaa et al . (Ref. 131) compared 


previous use of prapionic acid 
d~iqafives and other-prescription 
N3Ams in patients age 60 :aad~ older 
admitted to hosgttals.with bleerling - -
irom peptic u~oen to conttols (ia . . 
hospita2end~oommunity) matched for 
Sex'ead age. The investigatora. found 
that peptic iilcer bleed&g was strongly 
associated with the use of proploalc 
.ar,id derivativea. espirja.~and other . . 
PrescT1Ptier. NSAm's during .t}ie'8 . 
months-before admiasiati-end thetthe 
1rL1c oEbleqding-inctea'sed~ a8 douse . . . 
incteaftd: An aaa17,!sb Qfthe Ask-,. . . : 
eccoidipg ta drug dose (low, medium; 
.high) revealed an 6d& ratio. of 2.6 (1:7,; 


. td 3A.03 pe~+cepc i:oa$deaice "inteavall 
wbw ixposura was to lbw8r :dose: of . . 
these tlrugt aud i,tcr~aec~.to 4.5 (3:3 to 
8.0;:~ rperceat conSdeace iaterval) ~ . 
when was to: moderste doses. 
The sddeSaed~low doeeas : .(1) Less 
than.-1.200 mgldaY (OTC arekimum : daily dose) for ibuprofen, (z) i*85 than' 
soo mg/day for neproxen . (oTG 
maximum &i17 dosa 60 aa/daY), end' 
(3) less dian 200 mg(day foi~ketoprofen 
(OTC maximum daify dose 75-mg).' 
The-use ibupmfea, ketoprof'en, or 


aapavxen sodium ma-y.-also predispose 
an individual to binding hom 's. 
prendstWg ulcer-or other upper GI : 
lestoi~..tucreased severity of GI irritation , 
b related to increased dosage of drug. 
While lees severe Irritation could tie . 
expected at the lower OTC :doaes,~there . 
are no data to clarify the mapitude of 
the rislc.for individuals with preexisting 
GI lesions due to a history. of heavy . 
alcohol use or abuse. In fact;'more recent Information (ReE 132) suggests . . 
that OTC doses of ibuprofen, or 
aaptoxen sodium increase by three 
times the flak of GI Weeding and that. ` 
this risk Is increased when OTC drug . 
products containtng these ingredients 
are used by individuals who consume 
alcohol. 
The Committees discussed the 


relationship between alcohol and . . 
toxidtiea associated with OTC internal analgesic/antipyretic drug products 
(Ref. 72) and concluded that the affect 
of alcohol end ibuprofen or naproxAn 


3 
odittm. was at least additive and that 
alum hea an 


Z 
or chronic drinkari of alcal 


are at an increased risk of severe 
gastritis and GI bleeding. The 
committees recommended that an 
alcohol warning should be required on 


07'C drug products containing 
ibupmfea or napmxea sodlum.~ 
On July 14, 1995, the Committees 


discussed triro NDA's for 01'C 
ketoprofen products (ReL 193). The . 
Committees agreed that ketoprofen can 
be used safely and effectively OM . 
However, the Committees voted 
unanimously that, based on past 
Committee discussions, products 


. containing this new OTC Ingredient 
should be required to have the same 
alcohol warning in their labeling as that 
required for nagmxen sodium. . 
Based on the"Committees' 


recommendations and in5otmatfon in-
the literature. fhb agency has conoerna 
that the use of OTC internal analgesic/ antipyretic drug products ucaatainiag 


n. carbaspitin calcium, choline ' 
late, ibnproten,letoprobsn, . ' 


ma~io~iwn sali'a9late. nept'ozea ' 
aodiuai. and oodinm aaiicylats by-
Individuals with a'hiatory"of heavy . 
alcohol we or abuse may iucrease thbir 
risk of'adverse Q effects. iacludiiog ` ~ '.
serio~u Gl~bleediiig . Th~re~on~ the ~ ,. . . 
agbncy has detarnAn6d that an alcohol 
warning it needed1or.OT`C iaRern'al . " 1 
analgestclantiPyntic .drdB.Products : 
containing there ingredients. The . 
agency Invites the submisdon of comments and .aaiaonat :astsi 
supporCing the aafs use of these 
Ingredients by individvaLvtth 


. 
a 


history of heavy alcohol use or abuse, 
VL The Agency's Proposal ~ 
Current data and information indicete 


that individuals with a. history of heavy 
alcohol use or abuse have an increased 
sensitivity to the hQpetotmdc effects .of 
acetaminophen. Currently available data 
on the use of 01'C Internal analgesic/ ' 
antipyretic drug products containing 
aspirin, cerbespiria calcium, choline . 
salicylate.. ibuprofeA . ketoprofen, . 
naproxen sodium, magnesium. 
sallcylate, and sodium salicylate raise . 
the logical cc-- .m that -me. OTC . 


9 
ducts poseanincre& , ' riskof GI 


leedin8 to these individu~els (Lq ., 
individuals with a history of heavy 
alcchol use or-abuse) . However, -the 
avo..able data are not sufficient to assess 
the magnitude of this risk. Therefore; . 
the agency is proposing that all OTC . 
internal analgesic/antipyretic drug 
products and any combination product 
containing one of these ingredients 
labeled for adult use, whetiier marketed 
pursuant to an OTC drug monograph or 
an NDA, bear an alcohol warning. This 
-roposal follows the agency's 
Committees' (`1DAC ana ADAC) 
recommendations for such h warning on 
OTC internal analgesic/antipyretic drug 
products containing acetaminophen, . 


aspirin, Ibuprofen, kefoprofen,and:, 
naproaea sodium. . . 
A comment submitted in response to 


NDACs recommendation for an alcohol 
warning for OTC acetaminophen drug 
products advised that all OTC InteCnal 
ena1gesWenhPYnetic drug products . . . 
should bear a common alcohol warning. 
The commeat proposed the following 
wernin~ "Use of ceriain~medicines:witb 
alcohol can cause adverse effects.. 
Consult a physician for appropriate uae ~ . . 
of this or other pain relievers if every 
dsg yon consume excessive amounts of'. . 
al oohoL" The comment that 


: this waraing would avoid tential . ' 
consumer confvaIon'that~ u]t : 
from a mnre-detailed, ingiedient-
spedgc warnia~ The comment . 
mentioned ths ~nAowiag advantages . of 
this ~a~ain& (1) Its educational nature, 
Le., the warning hsightepu consumer . 
awareness of~possiibls inteiactiaa 
between ~ aad'OTC iatemal . , . 
malswic/mtiPYreic drv6.Pr+vdvcts : and 
(2) it helps oonsumers.tanndantaad . ; . 
that they simply cannot switch to 
another OTC internal analgesic/ .. 
antiPYradc drug Pduct to mid this ; . 
risk: . ~, . 
Under the aew.dru8 novol P~. 


the agency has apmarkedug. . of OTC . mce~.~dow-�utipyretic 
dm8+uv'ducta caAtaiaftg fm . 
and napmocsn "um. T19 . 
warning was.included in the pmducts' . 
approved labeling (Ra& 194,135, and 
138) : "AI.OQHOL WARNING; If you. 
generally consume 3 or more-alcohol-
containing 


.- 
dr3nks,par day. you should . 


consult your physician for. advice an 
when and how you-should tek6 [product 
name] and .othar pain relievers." 
Subsequeatly,.thiswarning was . ,, 
included in .the apPi'm'ed labeling of an 
OTC aztended release drug rtyduct c g 
containing acetaminophen R.eE .136j. In 
April of 1996, the agency requested the . 
voluntary Implementation of this , 
alcohol warning on all OTC analgesic/ 
antipyretic. drug products (R6E 138). 
This request was based on a lack of 
uniformity in the uae of an alcohol 
warning end the resultant cojiAumei 
confusion. 


In the Federal Register of February . 
27, 1997 (62 FR 9024), the agency . 
published a proposed rule to establish a 
standardized format for . the labeling of 
OTC drugs. During the agency's -
evaluation of data relating to consumers, 
perception of label warnings it became 
clear that more specific, Information 
heightens the effectiveness of.riak . 
communication (Ref, 139) . Therefore, 
the agency is concerned about the 
effectiveness of the general alcohol _ 
warning currently used and is proposing . 
more specific alcohol warnings. 
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The warnings being proposed are 
similar to that suggested by the , 
comment but contain more specific 
information . The warnings specify "3 or 
more" instead -of the general term 
"excessive." The agency has included a 
specific number of drinks in the 
we~'nings -to help consumers identify a 
level of alcohol consumption that may 
increase their rlsk from .the use of OTC 
Internal analgesic/antipyietic drug 
products: Ilowever; the 4geacy 
aclmowledgee -that the. data are not 
si~dencfo clearly.idntify a level of 
alcoholc~ onaumption that increases the 
risk of-'11Z'.''internal analgesic/ _ 
aatippxetic.diug use. 


1a tbe proposed warnings, the agency 
has included a level of alcohol . 
consumption that is consistent with 
limitations on~datiaWce 
recammendadby 


y 
AHA R


' 
eE 124) _ 


and by the Dietary Guidelines for 
Americans dwelopedby the US. 


of i~iculture and Health 
~Services (Rst ~1Z5). The 
ANA racommmil s that man and women 
not alcohol intake to; i ox of alcohol 
-Cr day and defines-this amount as . . 


llowt: (i) 2 oz of i00-proof whiskey, 
(Z) 3.daof 80-proof whiskey, (8) e oz of 
wine .- or~(4)~24 oz of beer. Tha Ulefery 
Guidelines recommend no more tban 
two.drlaks per day for men and one 
drlalr p~r day for wom~: The , 


tiel7aes define one drink as Eollows: 
~12 0*of reg_uler beei~, (2)~5 oz of 
wiae,.br(e)1.5 oz of 80-proot'diatilled 
spirits . The agency believes that the 
number of drlnki~ included in the ~ 
pro warnings are consistent with 
theoe recommendations . However, the 
agency invites comment.on the 
proposed wernlngs a "3 


~ 
or 


aaore 
In addition,. 


elcohoHc,
. the warnings 


~y.' g ~ 


ptopoaed include'organ-specific 
iatormation: When NDAC discussed a 
w warning foracetaminophea, it ~ ' 
recommended that product labeling 
refer specifically .o pos'sible damage to 
the liver. However, when the . 
Committees considered the need for an 
alcohol warning for other OTC Internal 
analgepic/aihtipyretic drug products 
(e.g ., aspirin), they were unable to reach 
a consensus on whether the warning 
should be general or should specify 
blooding or GI effects. Based on its 
recent experience with OTC consumer 
labeling, the agency has concluded .that 
warnings containing more specific 
information are more effective. 
Therefore, the agency is proposing that 
OTC analgesidantipyietic drug 
products containing acetaminophen, 
labelod for adult use, should bear the 
following warning: "Alcohol Warning" 
[heading in boldface type]: "If you drink 


3 or more alcoholic beverages daily; ask 
your doctor whether you should~take 
[insert product naiad] or. other pain 
iellevers: (Product name) may increase 
your risk of liver damage." For 01'C analgesic/antipyretic drug products 
containing other OTC active ingredients 
i.e.. aspbin. carbaspirin calcium, 
choline salicylate, ibuprofen, 
ketoprofen : napmxen sodium . 
magneeium ealicylata, and sodium 
aalicylate, labeled for adult use; the 
agency is proposing the.followin8 
warning: "Alco"Alcohol Warning" [heading .-
in type) : 'If you drink .3 or 
more alcoholic beverages dail , ask your 
doctor whether You should Iinsert 


F 
roduct nAmej or' other paia relievers ., 
l=uct --a] may increase your.risk 
of stomach b: Axiing." The i it . ftMcY 
proposing that OTC analgedc/ 
antipyreft drug : - oducts pr 


r combinsition witgany 
other OTC 
ingredients t use, shouid 
bear the folliowlag .warn. Alm hoi 
Warninelheading In 104ce 
y9u. drink'~ or moie alcohak bevirAg 


I 
as 


daily, ask Your doctor whether y you 
should take (Insert product naittil or 
other paln'relleven. JPr6dUc;'t**na'meJ 


increase Your risk of liver ilamage 
stomach blooding." However, the 


agency invites mmment on thei.abdve 
orsan.specific ~lwhol warnings . : 
V.1L Voluntary linplemantatiala 
The agency acknowledges that these 


Proposed alcohol warnings represent a 
significant change finm the labeling 
required for OTC enalgaWantip'y'retic 
now. drug products, approved since 
maproxen sodium. Therefore, holders of 
approved applications fDr.OTC internal 
wudgesic/antipyratip drug products will 
not be requited to implement the 
proposed warnings at this time . 
However, holders otapprovid 
applications for these drug products 
M!y implement the uroposed warning 
without advance approval '_ -w FDA 
provided the warning includes at least 
the Information inproposed S 201.3~2 . 
A supplement must be submitted under 
5 314.70(c) (21 CFR 314.70(c)) in order 
to provide for the implementation of 
such labeling. The supplement and its 
mailing cover should be clearly marked : 
"Special Supplement--Changes Being 
Effected.- 


I 


Voluntary compliance with theta 
proposed warnings is subject to the 
possibility that FDA may change the 
wording of the statement, or not require 
the statement, al a result of comments 
filed in response to this proposal. 
Because FDA wishes to encourage the 
voluntary use of the prop6sed labeling 
statements, the agency advises that 


manufacturers will be jiven%ample -time 
after publicatiowof a~" rule Jo'1w16 up 
an~'Iabelfng Implemented In 
conformance with this proposal. 
V111L Analysis of bnpacts 
FDA has examined the impacts of, the 


Proposed rule under Executive Order, 
1Z8M and the Regalatory Flexibility Act 
(4.U.S .C..601-412). Executive Order ' ., . 
IL286is directs agencies to aggg" an costs 
andbehefits'afav flahl regulatorv, 
alternatives and, when rejas~ls . 
neceisary.40861adregulatDry' % . 
approaches that me -f- net benefits 


p6tenw wonomic, 
environmentaL public..hod& and safety, 
end other advantages; diahributiva . : : 
impacts; and'eqni ~ Under the ~ . ~ . 
Re8'~t°~7 ~t9 ct; if a:rnls hss 
a iticaatim_ t c1! a substantial. 
numtier of ons1l aatities, M goes" must nnalyxi kwlatory opdons that . . 
would iMniml XnV 


* 
Signi _MMt Impact of &a ruleon- smal1i ties . 


TftlellofthsUnftmded-Mandates~' 
Worm AiIJ2 UAC 1501 st.0@9J 
requires that agenda 


. 
upers-a written -


statement imd'economc analysis beim 
proposing an nde that may result In an 
expenditurez; State, local.'and t" goveraments. In.the au'reate.or by the 


.Pr1V1tteA60orof$100_ 11floo(adjusted 
annually fef bdistion) In 


, The Mieves. & at U Year' 
P 1=01s-condstautwiththo ro 
Pdnc4pW ad out in the 85oqgutive' Order 
and in these two statutes. no purpose 
of this proposed rnls L to add a warning 
siaternept 6o the Lbeling of OTC drug . . .. 
pioducb labeled for adult use . 
conteintng tfternsl anslgeeidaatipyretic 
active iogredfienb: The warning 
statement concerns the increased rislc.of 
adverse effects from the use of OTC 
analgesic/ana drug pioducwby , . 
individuals a bietoiy of heavy -
alcohol use or abuse. Potential benefits 
include a reduced risk of adverse effects 
when these consumers use these 
products: , 
This proposed rule amends SubpFrt 
C.--Libeling Requirements :,f'Over-the-Connter 


Drugs .of 23 CFR pert 2ol.and 
will require nelabaling for man,, -ITC . . 
drug products containing internal 
analgesic/antipyretic active ingredients . 
The agency's Drug Listing System 
Identifies approximately 800 
Manufacturers and distributois of 5,000 
to 8,000 OTC analgesic/antipyretic drug . 
products with, in average of 3 stock 
keeping units (SKiI, ,...- -idual 
products, racJcagee, end sizes) per 
product. It is also likely that there are 
some additional marketers and products 
that are not currently included in the 
agency's system. Nonetheless, the 
agency estimates that there are a total of 
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600 manufacturers anddis~ibutors and 
~e.ttmac~ 18,000 ~r. . 
The agency has beren informed that 


rela'beling costs. of this type generally 
average about $2,000 to $3,000 pet SKI3. 
Ass that tharb are approximately 
18, 5ICU's in the . 
marketplace, total~one-time costs of 
relabeling woula be S98'to S48 miilion. 
However. the agency believes that the 
acWal.costs may be lower because the : 
agency Is. allowing supplementary : , 
labeling.(e.g., stick on-labaling) to be , 
used for products not undergoing a -new 
labeling~priating.wtthin the e,month . . 
implementadon pArtod. The agency . 
solicits. comments on, whether these' 
estimitese;e accurate and whether. ., 
there are othar effacfs.~that the agency . . 
should considFAr (e.&.'tJye c~ t to - . . , 
menufacturen~ due to t~e effectan odes 
because of the decreased use Of these 
products; or t#e img~cationa to;patients 
who- take thesq protl~ts~
propliqlacHcall,~r ~o r ooad,itioas such as . 


T~°Pr°P6~ ~ :~iild`aot.Fequire. . 
any new r9poitirig.and itecordkebping . . 
actiMttea: Tbsrefore, .no additional-. . ' 
profesaionAl skills are aeeded. T'here .are 
no other Federal rules thaf :dupllcate' . 
overLp, or, aonflict with the. p'r~ oposed 
rule. Ttis~egemcy does aot believe'that . '. 
'there or* any-~i8 ce~n~aoe~ to 
the propwed ra e.i "1'woula .aequately . 
provide for the. Rafe.and effgctive use :of 
OTC drug ptoducti i6oh;einin,g , . . . 
anelgaric/aatip tiC.~ttwe in gi+edienls: 


This propoa -may.bave.a 
eigaiHcant economic impAct offsome. . 
small entities. The labeling of some of 
the Wocted roducts- Is b 
P 
ri 


a' . i =-,= 
y 


vate likbe= f6 &mail 
marketers. Conatia data 


hq 
provide . 


aggrbgate Indus etatisics on 
` . 


the totsl . 
number 4 manufsctu=e;s for 
Steadardlzed Industrial C3assi8cation 
Code 2S&! Pharmaceutical Preparations 
by establishment size, but do not 
distinguish- between manfacturers of 
prescription and OTC drug p rOdacts. 
According to the U.S . Small Business 
Administration (SBA) designations for 
this'induatry ; however, over 92 percent 
of the roughly 70o establishments end 
over 8,7 percept of the 650 firms are 
small. (Because census size categories 
do not correspond to the SBA 
designation of 750 employees, these 
Hguret'are based on, 500 eaployeea.) 
An analysis of IMS Amerioe listings 


for manufacturers of.OT'C drug products 
found that fivm 46 to 60 percent of the 
400 listed Sans are small using the SBA 
definition of 756 employees . The 
agency' s Drug Listing System indicates 
'hat about 600 marketers will aeed to 
.elabel. Thus, the 'agency believes that 
many of the manufacturers affected by 


this proposal would. be small. Further, 
dome entities, such as those Private ' . . 
label manufacturers that provide ' : 
labeling for a number of the. affected 
products may also incur a significant 
Impact. However. the agency has . 
allowed'for ae-moath implementatida 
period and the use of supplementary 
labeling (e.g., stick-on labeling) In an 
attempt to miaimize the economic . 
Impact of the proposed regulation. The 
agency believes that these measures 
should help reduce relabeling costs~for 
small entities . . . 
The Qency considered bvt.rojecfed 


the following alternatives; (1) Voluntary 
relabeling,.and (2).a longer . . : 
implementaHonperlod.However,the . 
agency does aot'consider eidez of ;~iese 
approaches ~aooeptable because they c1o 
not ensure that consumen~ WIll bave tha 
Most recent ueeded i~ormatFon Goz the. 
safe and eBective use of OT~C draig~ . 
products containing inteiaal.anal~CicJ -
anttpyretic drug active -Ingredients::.; . . : : 
Tbia .analysta~ shows that tfiis~ . 


proposed rule Is not eoonomicallp : ~ ;~ ' 
signt&aut tinder SScecuBvs Order 1 
and that the agency has undertaken .. ,. ; 
important steps to reduce the burden of , 
small entitles. Nevertheless .. eome .entities . especially those . 
meaufactutara that propi . labeling'foi 
a number of the aHected.products, may' 
tncur signt6cearimpacts. Thus, chts : 
economic analysis, together with other . 
relevant sections of this document, .--
serves as the agency's initial -regulatory 
flexibility analyeis, as required under 
the Regulatory Flexibility Act'Finally. 
this analysis ahows that the Unfunded 
Mendatea .Act do'es not.apply to the 
proposed rule because it would not ' . 
result in an expenditure by State, local. . 
or tribal governments. in the aggregate, 
or by the private sector, of $100 million, . 
~ any I year. 
The agency invites public commsnt 


regarding any substantial or signific~nt . 
eccnomic impact that this nrlemaking 
would have on manufacturers of drug 
produ~ " ° that contain OTC internal 
anelgesic/antipyretic active ingredients . 
Comments regarding the impact of this 
rulemaking on these drug products . 
should be accompanied 6y appropriate . 
documentation. A period of 75 days . 
from the date of publicatioa or this 
proposed rulemaking .in the Federal ' 
. :egister will be provided for commeuts 
o^ this. subject to be developed and 
aubmittdd. The agency will evaluate any 
comments and supporting data that are 
received and will reassess the economic 
impact of this rulemaking in the 
preamble to the final rule . 


IX. Papee~rorl~ Reduction Ad of 1995 . , - . 
FDA tentatively concludes that the . ~' 


labeling requirement proposed iif thla. . . 
document is not subject to review by the : . 
.office of Management and Budget, 
because it does not consti4iLa a ~ . . . _ : 
"collection of Inioimatioa^ under die:, 
Paperwork ReducOioa,Act of 1995~ (4~ 
U.S.C. 3501 et aeq.). Rather, the _ 


nt is a ."'public proposed ~8 ~teme 
ntotlginally ~ disclosure of ia5onnatioti . 


. . supplied by the Federal government 
.
to: . . 


' the recipieat for the puipo~e of , . . . ', . . . . .. . , . . 
diaclosac+s bo the. publlc" (5 QtR 
1320.3(c)(2)). . . . . . . . . 


~7' X. Eno3ronmental Impad. _ t 
t


. ' . . 
''he . . : ~ has determined uader'21 . : 


(~R 35.24(c 8) that this action h.of a :-
type.that does not individually or . : : ~ . . . 


" cumulativai~ 11M a ai~ni$cant a~'ect on 
the hnmati emiiroamem~.'13ai+elo:+s; 


. neithe~ ~ eavlsconaiental ~t . ;. : 
nor:aa environmental~impect ~ta~e~atorj;t;_ . 
is required. 


Co,u,~tt. . . . '. . 
. . . JCL Pulilic 


Intere+tai persons on, aa~ beto~e .' ,' 
~ . January 28, 108, submit b t6e I)oclcets 


maw", ment Branch (addrsis Oovb) :' i ~ . 
written comments re_srdiag tlits' ~ 
pr°PosaL Writtan comments o1~i_the 


. egency's_eoopomic3mpact . .. . :" 
determinati~n map~e spbmit0ed on or .. . 
before January Ze.1998Three copies o


. 
f 


all comments are'tnbe submitted, ~ ~ . 
except 


. 


that individuals may submit one 
copy. Comments art to be'ideati8ed' 
with the docket number. found in _ 
brackets in the heading of this 
document slid may be aocompaiiied by :. 
a supporting memoraagium or brieL . ' -
Received cdmmeats may be seea ta the 


. office above betwben g a.m. and. 4 p,m,, . 
Monday thtough Friday, 
Xd Refermcq . 
The followiag re6eae~ces have been . . 


placed on display in theDockets , 
Management Branch (address above) 
and may be seen by inieresiodyeraona . 
between 9 am. and 4 p.m. ; Monday 
through Friday. . , . 


1. Baeg. N. . H. G 9odenheimer. and.K 
Burchard,"Long-Term Sequelae of . 
Acetamiaophen-AseocLted Flilminant. 
Hepatic -Failure:. Relevance of Early 
Histology." Amerirnn journal'oj 
Caatr0entero108Y, 83:589-571, 1988 . 
2. Harket, J, D., D. J. deGtle�aad S. ~ 


Anurae, °C6mnic8xoeseivs Acetaminophen 
Use and Llver Damp," Annals oflntemaJ . 
Medlcine, 87:299-301, 1977 . 
3. Black, M. et al., -Ws presentation of 


Acetamir,oplibn HspaWtoxicfty," ve 
Diseases cnd Sciences, 27:370-374, 1982. 
4. Uenuisoa~ FL . L Keczynski. and S. 


Walleratedt, "'Paracetemol Medication end 
Alcohol Abuse: A Dangerous Combination 
for the I.Ivet end the Kidney," Scandinavian 
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List of Subjects in 21 CFR Part 201 
Drugs, Labeling, Reporting and 


recordkeeping requirements . 
Therefore, under the Federal Food, 


Drug, end Cosmetic Act and under 


authority delegated to the.ComaQicafoaer 
of Food and Drugs. it is pco13osed that 
21 G'FR pert 201 be amended as follows: 


PART 201-LABELING 


1-The authority citation for 21 CFR 
part 201 continues to read as fdllows: ~ 
Autboaity; 21 U.S.G 3.21,331.351,-352. 


353, 355, 358, 357. 958, 80, 380b, 980gg-
380a, 871, 374, 379e; fZ U.S.C. 218, 241, 
262, 254. . . .. 
2. New § 201:322. is added .to subp~art 


G to read as follows: . ' 


§ Z01.322 Orsr'1M~cowltet.dnq Peducts 
c~INn~!ntxiwi analpssida~qpyntic . . . 
acaw l~ndfw,n; rsqiirsd roo~w~ -


, wamlnp. ' . 
(a) People ,who . : . yoon'saime . : 


large. qusndttes of coho lhave an ' 
increased risk of adveise e&-b : . 
(possible liver da~~ , . :. 
gas.tminLestinalW whim they uee 
overtfi&-oounter (Or1Y,:'~ drog ' da ~ 
conta~niag iate~asl pY~~ 
actiye in~redieatk FDA cowndee 41at . 
the labeliug of 01C drug' Produdig . . 
contat~ing miera.tanalg~icJ .aapyretic 
active ip,gi~die~ts ghoul ~vlse.. .. . 


' consumers with a history of heavy . . 
eICOIiOl l~se o= ebilee to COnsuit A . . 
physician about'the use of these 
products. Acoorclingly, any OTC drug , . 
product. .18bB1~.'fDI adult 11i8, . 
conmtning inca~oat en.tg___"pyretic 
active inWedienb (including, but not . 
limited to . acetaminophen, aspirin. 
carbaspirln calcium. choline aalicylate, . 
ibuprofen. kebopmfen, magnesium > 
saltcylate: napraxea sodium . and . 
soditim~salicylate).shall bear an alcohol 
warning statement in its ta~eltng as 
.follows: . ~ 


(i) Aoetomin,ophere. "Alcohol . 


you ~d~rink.9 m~ ore a
in bdldfi~e 
lcot~olic beverages 


.daily, ask your doctor: whethec. you 
should take [insert product. name] or 
other pain rBlIeVe19. [Product name) 
may increaae your risk of liver d image." 


(2) Aspirin. cnrbaspirin calcium. . 
cholfne ralicylate; ibuprofen, ~ ' 
ketoprvfen, magnesium salicylate, 
naprnxeti sodium, and sodium 
salicylate. "Alcohol Warning" [heading 
in boldface type]: "If you difnk for . 
more alcoholic beverages daily, ask your 
doctor whether you should take [insert 
product name] or other pain relievers. 
[Product name] may increase your risk 
of stomach bleeding ." 
(3) Combinations of aaetamtnophen 


with other analgesic/antipyvtic active 
ingredients listed In § zoi.ssa(akz). 
"Alcohol Warning" [heading in bole-face 
type]: "if you drink 3 or more.alcoholic 
beverages daily, ask your doctor 
whether you should take (insert product 
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naruel or other pain relievers. [Product . FOR FURTHER nrwRMunoN.C0MAC'1: . : . " Aamel may~inccease~~your .~isk of liver Bettie Rushing, Bureau of Iudisn,Affairs, damage and- scomech.6leeding, ." 1 ~ . (zoz) 208-4400. - (b) . Hequirgrnenfs to supplement . . 


INFOR11UlT101~~,~ . approved applica(ion:.Holdera~of . . gllPPLE]N9ITARY 
approved-applications--for-OTC drug . --- .- Background ~ .. . . . rod 


0 


ed Rules- 01057 
corrections to,thr ~a~~ . 
Whidtiv~ec+9lhe ofFR~IIoc:97= :-4686, are corrected as faows:. .. .,~ . , . . . 
111.100 (Correp",; ., " . 


in thq Federal P ucts.-f~t'contsin~Intern al=analgesirJ- The ~ 5, 19M on ingredients that are . . P~~ rule that is the sub ect page- 35159, aa o0 
1 


1. 
antipyretic active f 


February rrecte~,nn of the" corrections supersedes 25 CFR ~: ~ 8~Z8;1997 on 1997 d~p~8~ subject co the sequirements of pa=egraPh 11.300(a) end affects those.iribes that S u.ioo, paragrePh fe~Is ;' , . (+) of~this sectioa a~ust~submit. .. : . . have exercise their inherent ,. . , . con'ected to react~ asfallowa, aupplementwvader-§ 914.70(c) of" sovere' ' . ~p te~!.to include. the required warning 
in t~e product's 1~b'e~inx.~3uch labeling ' 


Y~~removing the names.~oE : . " ~ 
. those fi+a~n :the list.a~(burts~nE ' . . 
I d 


§ 11.10p Wh~ri We Courb of~lndlan-"~.. : . 
mui:tato psewithout advance 
app=_ ~ofFDA Provided It includes at 


- n ian Offmses: 
The Assistant tndian ', . 


h Affai .. 
~ (a) Unless Indicated ofhe~cwiae'in this = art the l t leaat the in&rniation included in 


rs. or erdesias. .reoeived _ . 
law and ordercode adopted bjr."the - . 


regu . a . P ions in tWi-part apply . .. . . to the Iadian~conatryy (as do~aed i 1 . ~paragnph (a).-of this section. . . - : " 
y p~nducl.subj~ct to-this- 


. 
Confederated Mribes. of the Goshute . . : : ` 
Reservation- of-Nevada'(~n aaordau : 


. n 8: . 
U.S.C.1~151) occup;ed . y, t~~ ~. . . 


. listed below: : . ' 
` . ' ' 


section that is not labeled is-required. 
audt}iai is Initially i~ttroduaed or. : : 


ce 
with theirwnsHtuttaue and, ws.aad ~Y-~a, 


. . 
- (i) Red I.ake ~dnd of . , Chippewa . . 


iaitia113' delirened for introduction. into 
i t a ' 


. . 
approved ~.~ by PPl'oprtat8,b~u8au ~ . . . 
official. 7U Assistant Seciet~ ist :Iadia : 


~~ 
"Imesow: . . : . . .. . 


~ Z ~d of Wes3eorh a ersWta c a~aueice:atter (date 6 ~ . . 
moat~ aRer ~ . ; : ., . . . 


y n , 
`~`~~ ~°°~°~~ ~~t tLis-co~ut:x+as 


. ; . ~'A'levadaj.~ : : . . ~ . . , . : , 
dste: OtpubIiCadon of the ~ael~ ruilein ~ ~ , . 
the~.Federal~~l :is n~isbr d d 


establishedia aoaardancs wiithlhe~ . Mbe.'s,oomstttnHOns.end LwR.-Also, . ; 


. , 
(3) Yamiba ShUoihqpe Tfibe ~~. :.. . . . 
('~) IEootelvei~ ~7rj}~e ((dahp~w: _. . . em e : . 


. . under:sectiroa ~aoZ -of the P,ederat -Food. . 
the listofCourts.o[IndiaO~ernseahas : beau corrected :ca inctude te~ = . ~ 


tS)Shoalwi~~gayl7ribe, .. . . . . , 
. . . . . . . ~~B~l 


' 
~~~ Ace~ai~d'is pnbject : . . 


' tn .regulatory actioh. . . . . . . , 
" 


. e : _ 
inadvertently amitted fro~m tire- . . : 
correction and to reflectthe dectdon of 


. 
(8) ~teri Bond of Cherokee Iadians... . 


. Dated: Augwt 2o. zY97. ' . . 
. the Court in Fletcher v. United:Sla"s ; . , 
' 


(7) ~ Mountain Ute Tribe .' . : 
` WWi~me:sc4uks,.- . . . . ' ' No:~95~5208 (10th Cir_Dec. June.-To'. . ~ . . .. .. ._ . . . . . . . . (Colorado);' _ 


D~ePut~'ComnilssJonerfarPaltcy.- . ~ _ : 1997, reh ; den. Aug. .18.1997~ . . ` (8) ~ai1 Iudiaa Tribg (~1r1?4~n a~' ~ . . . 
. . ~~ ~~9005 Filed u=13-9f7 8:~5 a~a] .: 


Inclusion 9n f11:100. Nfierie.ane . . ; ; :, : 
Couits of Indian Offenses`estn6Ji811edT: ~ 


t 


. . 
( . rAddent me~j;. :. 


. (9oDpa YWVy 1~36e. Yurol~ Tribe 


DEPARTMENT OFTHE INTERIOR 


Bureau of Indlin "Affairs 


25 EFR Pl~rt~tt' _ 
RIM 1o7~7s: - 
Low and. brder o~:ln,dlan Resenatlons; 
Correction , 
AGENCY: Bureau of Indian Affairs, 
Intarior. . - 
AGTtoN: Correction to proposed 
regulations, - . 


SUMMARY: Thts documeBt contains 
corrections to the proposed. regulations 
which ware published Friday, July 5, . 
1998 (61 . F12 35158) aad corrections to 
the proposed regulations which were 
published Wednesday, February 26, 
1997 (62 FR 888S) . The propose ,d rule 
amends regulations governing Courts of 
Indian Offensea . 
DATES: 'Comments must be received on 
or before December 15, 1897, 
ADdRESSES: Comments are to be mailed 
to Bettie Rushing, Office of Tribal 
Services, Bureau of Indian Affairs, 1849 
C Sti'eet. MN, MS 4641-%%M, 
Washington, DC 20240; or, hand 
delivered to Room 4841 at the same 
address. 


does not defeat the inherent sQvereigntY o¬ a tribe to establish tribal courts and-
exercise e~oercise jurisdidion'under tribal ~law. : . T111ett v. Lujatf. 931 F.2d 698 . 8!0 (>10tli Cir. 1991) (Q~R courts "retain some 
characteristics of -an agency of~the . . : ~ . . . 
federal government" but they -4150 function.as tribal`-courts"); Cortt6rink v. Allen, 20 Indian !L Rep, 6029, 6030 (Ct: Ind. App., Tonkawa, Mar 5;1993) (CFR court is e ""federally adlninistered.trIbal ' court"); Ponca TYibal Election Boarrl v. 
Snake,l7Indian I.:.Rep, gpgs. BU88:(Ct Ind. App.. Poaca; Nov


. 
10, 1988) .("The . 


Courts of Indian Offenses act as tribal . courts since they are exercising the 
sovereign author,'` . ,f the tribe for 
which the court r.;, . ".I- Such ezercise of 
inherent sovereignty and the 
establishment of tribal courts shall 
comply with the requirements in 25 
(FR 11.100(c). . , 
Need for Correction 
As published, the proposed rule and the correction to the proposed rule 


contain errors which may prove to be misleading and are in need of 
clarification. 
Correction of Publication 
Accordingly, the publication on July 5, 1996 (6 : FR 35158), of the proposed 


regulations, which were the subject of FR Dac. 96-16039, end the publication 
of February 26, 1997 (82 FR 8664), , 


and Coa!t~ia~ co mmudty of . : " 


limited to special 8shing reg*tianq). : . 
(10) T.quisistI3~Mea{includes` . 


Couabetta'andnthe.r,,tribes located in the State oEi:ouiaiena which:occupyfndieg. 
country. and ~whtcli accept the. . . 
application ofthis-perU:Pmpil


. 
ed-that~ 


, .this part shall not apply to any- -. . 
Loulsiana tsibe other than the Coushetta Tribe juntil nodceoE such application .: ; has been published in the Federal . 


(11) Far the following tribes located in the former Oklahoma-Territory . . . 
[Oklahoma}: , . . 


(i) Absentee-Shawnee Tribe of.Indians o#' Oklahoma. , 
(ii) Apache Tribe of Oklahoma. (iii) Caddo Tribe of Oklahoma. 
(iv) Cheyenne-Arapaho Tribe of Oklahoma. . 
M Citizen Sand of Potewatomi Indians of Oklahoma. 
Ni) Comenche Tribe of Oklahoma 


. (Exce t Comenche Ch
. 
tldren's Court). 


~Delaware Tribe of We (vi stern Oklahoma . 
(viii) Fort Sill Apache Tribe of 


Oklahoma. 
(ixJ''. :)wa Tribe of Oklahoma. (x? Kaw Tribe of Oklahoma. 
()d) Kickapoo Tribe of Oklahoma. 
Nil) IUowa Tribe of Oklahoma, 
(xiii) Otoe-Missouria Tribe of Oklahoma . 
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Dated: October 15, ] 998. 


William K. Hubbard. 


Associate Coznmissionerfor Policy 
coordrnouon . 
(FR Doc. 98-28410 Filed 1a-22-98 ; 8:45 am) 


BILUNQ OODE 4100-Ot .-F 


DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 


Food and Drug Administration 


21 CFR PAkrt 178 


[pocket- No. 98F-0184j 


Indirect Food Additives: Ad)uvants, 
Production Aide, and Sanitizers ; 
Technical Amendment 


AGENCY: Food and Drug Administration, 
HHS. 
ACTION: Final rule ; technical 
amendment. 


SUMMARY: The Food and Drug 
Administration (FDA) is amending the 
food additive regulations for the use of 
sodium 2,2'-methylenebis(4,&di-tert-
butylQhenyl)phosphafe as a clarifying 


agent in high density polyethylene 
intended for use in contact with food . 
When the regulation was last amended, 
the agency inadvertently omitted the 
limitation on the use level for the 
additive . This document corrects that 
inadvertent omission . 
EFFECTIVE DATE : October 23, 1998 . 
FOR FURTHER INFORMATION CONTACT: Vir 
D. Anand, Center for Food Safety end 
Applied Nutrition (HFS-215), Food and 
Drug Administration, 200 C St . SW ., 
Washington, DC 20204, 202-~18-3081 . 
SUPPLEMENTARY INFORMATION : In the 
Federal Register of December 16,1996 
(61 FR 65942), FDA published a 
document emending the food additive 
regulations to provide for the expanded 
safe use of sodi-m 2,2'-
methylenebis(4,6-di-tert-
butylphenyl)phosphate as a clarifying 
agent in high density polyethylene 
intended for use in contact with food. 
The limitation added by this document 
was inadvertently omitted from .the 
December 16, 199a, final rule due to an 
administrative error. Limiting the use 
level of the additive to no more than 
0.30 percent by weight of the olefin 


polymers is supported by the 
administrative record of the final rule . 
Accordingly, FDA is amending the 
regulation to accord with the record. 
List of Subjects in 21 CYR Part 178 


Food additives, Food packaging. 
Therefore, under the Federal Food, 


Drug, and Cosmetic Act and under 
authority delegated to the Commissioner 
of Food end Drugs, 21 CFR part 178 is 
amended as follows : 


PART 178-INDIRECT FOOD 
ADDITIVES: ADJUVANTS, 
PRODUCTION AIDS, AND SANI'tIZERS 


1. The authority citation for 21 CFR 
pert 178 continues to read as follows; 
Authority: 21 U.S.C . 321, 342, 348, 379e . 
2 . Section 178.3295 is amended in the 


table in the entry for "Sodium 2,2'-
methylenebis(4,6-di-tert 
hutylphenyl)phosphate" by revising 
entry "3." under the heading 
"Limitations" to read as follows: 


1178.3295 Clarifying agents for polymers . 


Substances I Limitations 


- Sodium 2,Y-methylenebis(4,6-di-tortbutylphenyl)phosphate (CAS Reg . 
No. 85209-91-2) 


For use only: 


3. As a clarifying agent at a level not exceeding 0.30 percent by 
weight of olefin polymers complying with § 1771520(c) of this chap-
ter, item 22, where the finished polymer contacts food only at types 
1, II, IV-B. VI-A, VhB, and VII-B as Identified In Table t of 
§ 176.170(c) of this chapter, and limited to conditions of use 8 
through H described in Table 2 of § 176.170(c) of this chapter, or 
foods of types 111, 1V-A, V, VI-C, and VII-A as Identified In Table 1 
01 § 176 .170(c) of this chapter and limited to conditlons of use C 
through G descnbed In Table 2 of § 1T8 .170(c) of this chapter. 


Dated: October 16,1998; 


William K. Hubbard . 
Associate Commissioner for Policy 
Coordination. 
[PR Doc. 98-28409 Filed 10-22-98 ; 8:45 am) 


lILUtXi,CODE 4160-Ot-F 


" 


DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 


Food and Drug Administration 


21 CFR Part 201 


(Docket Na rrri-09avv] 
Over-the-Counter Drug Products 
Containing Analgesic/Antipyrotic 
Active Ingredients for Internal Use; 
Required Alcohol Warning 


AGENCY : Food and Drug Administration, 
HHS. 
ACTION : Final rule . 


SUMMARY : The Food and Drug 
Administration (FDA) is amending its 
regulations to require an alcohol 
warning for all over-the-counter (OTC) 


drug products, labeled for adult use, 
containing internal analgesic/antipyretic 
active ingredients. The required 
warning statements advise ccnsumers 
with a history of heavy alcohol use to 
consult a physician for advice ab : .ut the 
use of-OTC internal analgesic/ 
antipyretic drug products. FDA is 
issuing this final rule after considering 
comments on the agency's proposed 
regulation for OTC internal analgesic, 
antipyretic, and antirheumatic drug 
products ; a proposed regulation to 
establish an alcohol . _ ,g ; 
recommenC.:tions of its Nonurescription 
Drugs Advisory Committee (cvUAG) and 
Arthritis Drugs Advisory Committee 
(ADAE) ; and new data and information 
that have come to the agency's attention. 
This .final rule is part of the ongoing 
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i 


re ew of OT'C drug products conduct 
by FDA. 
EFFECTIVE DATE : April 23, 1999 . 
FOR FURTHER INFORMATION CONTACT: 
Debbie L. Lumpkins, Center for Drug 
Evaluation and Research (HF'p-..560), 
Food and Drug Administration, 5600 
Fishers Lane, Rockville, MD 20857, 
301-827-2241 . 
SUPPLEMENTARY INFORMATION : 
I. Background 


In the ~ederal Register of November 
16, 1988~53 FR 46204), FDA published 
a notice of proposed rulemeking, in the 
form of a tentative final monograph 


. ('t'FM), that would establish conditions 
in part 343 (21 CFA part 343) under 
which OTC internal analgesic, 
antipyretic, and entirheumatic drug 
products are generally recognized. as 
safe and effective and not misbranded. 


, In the preamble to the proposed rule of 
this current rulemaking, the agency 
addressed.concems raised in the 1988 
proceeding about the need for a warning 
on the increased iisk of liver tojddty 
when acetaminophen is taken with 
substances or drugs that induce 
mtcrosomal enzyme activity, i.e., 
alcohol, barbiturates, or prescription 
drugs for epilepsy .(53 FR 46204 at 
48217). The agency found that the 
available data did not provide a 
sufficient basis to require such a 
warning at that time. Interested persons 
were invited to submit new data or Sle 
written comments, objections, or 
requests for oral hearing before the 
Commissioner of Food and Drugs 
regarding the proposal . 
1n response to the proposed rule, the 


agency received a number of comments 
containing new data addressing the 
need for an alcohol warning for 
acetaminophen. Copies of the comments 
received ere on display in the Dockets 
Management Branch (HFA=305), Food 
end Drug Administration, 5630 Fishers 
Lane, rm. 3061, Rockville, MD 20852 . 
On June 29, 1993, NDAC met to 


consider the need fok an alcohol 
warning for acetaminophen. NDAC 
concluded that heavy drinkers are at 
increased risk for developing liver 
to)dcity when using acetaminophen and 
recommended that the labeling of OTC analgesic/antipyretic drug products 
containing this ingredient bear an 
alcohol warning . However, NDAC 
recommended that the agency not 
implement an alcohol warning for OTC analgesic/antipyretic drug products , 
containing acetaminophen until it had a 
chance to consider data on the risk of 
alcohol use with other internal 
analgesic/antipyretic ingredients, 


ed On September 8, 1993, NDAC and 
ADAC (the committees) met jointly t 
evaluate the available data on the'use 
aspirin and other OTC analgesics by 
.heavy alcohol users or abusers . The 
Committees concluded that the use o 
aspirin, ibuprofen, and naproxen 
sodium increases the risk of upper 
gastrointestinal (UGn bleeding in hea 
alcohol users or abusers . Concerning 
whether the data support an alcohal 
warning for OTC drug products 
containing these ingredients, the 
Committees voted 12 yes, 2 no for 
aspirin ; 12 yes, 2 no for ibuprofen ; an 
12 yes, 1 no, and 1 abstention for 
naproxea sodium . The Committees 
further concluded that a 
recommendation on the need for an 
alcohol warning for OTC drug products 
containing other monograph salicylate 


. (carbespirin calcium, choline salicylat 
magnesium salicylate, or sodium 
salicylate) was outside their advisory 
scope. 
In the Febderal Register of November 


14, 1997 (82 FR B2041); the agency 
published a proposed amendment of 
pad 201 (21 CFR part 201) that would 
establish alcohol warnings for all OTC 
drug products labeled for adult use 
containing internal analgesic/antipyreti 
active ingredients. This warning would 
be required for all OTC internal 
analgesic/antipyretic drug products 
whether marketed under an OTC drug 
monograph or an approved new drug 
application (NDA) . 


In the proposal to amend part 201, the 
agency advised that any final rule based 
on the proposal will be effective e 
months after the date of publication in 
the Federal Register. Therefore, on or 
after April 23,1999, any OTC drug 
product that is subject to this final rule, 
that contains nonmonograph labeling 
may not be initially introduced or 
initially delivered for introduction into 
interstate comnr - s unless it is the 
subject of an approved application or 
abbreviated application . Further; any 
OTC drug product subject to this final 
rule that is repackaged or relabeled after 
the ef°--~ve date of the rule must be in 
compliance with the rule regardless of 
the date that the product was initially 
introduced or. initially delivered for 
introduction into interstate commerce . 
II. The Agency's Response to Comments 
A. . Comments on Specific Ingredients 


1 . Two comments argued that the 
ao_~cy's proposed requirement for an 
alcohol warning for OTC analgesic/ 
antipyretic drug products containing 
aspirin is not based on sound scientific 
evidence . One comment asserted that it 
is necessary for FDA to demonstrate that 


a significant risk of gastrointestinal (GI) o bleeding would result if heavy alcohol of users were not specifically warned 
against the use of asp in. Both 
comments suggested that the Proposed f requirement is contrary to agency 
statements in the TFM for OTC internal 
analgesic/antipyretic drug products that 


to those that are scientifically 
statements should be "limited 


documented, clinically significant, and 
important for the safe and effective use of products by consumers" (53 FR 46204 at 46213) . 


d In support of this po position, one 
comment included data that purport to 
show that heavy alcohol use: (1) Does 
not increase the risk of stomach 
bleeding (Refs. 1 through 4), (2) alcohol 


cts protects against GI problems (Refs: 5 
and B), and (3) GI bleediag in patients 
who reported prior aspirin and alcohol use is not more severe (Re[ .7), The 
comment also asserted that its 
evaluation of the adverse drug reaction 
data contained in FDA's Spontaneous 
Reporting System (SRS) failed to 
demonstrate a correlation between GI 
bleeding and heavy alcohol use, 
although the results of this evaluation 
were not included 
Another comment supporting the 


need for en alcohol warning for OTC analgesic/antipyretic drug products 
containing aspirin reviewed the data 
evaluated by the agency during the 
development of its proposal . To 
substantiate the need for an alcohol 
warning for aspirin, the comment also 
included data from a recently published 
study of the relationship between 
aspirin and nonsterofdal anti-
inflammatory drug (NSAm) use and GI 
perforation (Ref. e). 
The agency continues to believe that 


warning statements should be limited to 
those that are scientifically based, 
clinically relevant, and important for 
the safe and effective use of these 
products by consumers. The agency 
disagrees with the comments asserting 
that the alcohol warning is not based an 
solid scientific evidence. An alcohol 
warning is needed for OTC analgesic/ 
antipyretic drug products containing 
nonsteroidal anti-inflammatory 
ingredients, including aspirin . This 
warning Is- based on the data and 
information on the adverse GI effects of 
aspirin and other NSAID ingredients, 
the adverse GI effects of alcohol use, 
and the documented risk of.combiaing 
them . 


Althr_ugh the previous comments 
pertain specifically to aspirin-
containing OTC analgesic/antipyretic 
products, the agency's response will 
provide the scientific reasoning for 
applying the alcohol warning 







Federal Register/Vol . 63, No . 205/Friday, October 23, 1998/Rules and Regulations - 56791 


requirement to the pharmacologic class considered . For example, case-control controlled, prospective clinical trials on of OTC analgesic/antipyretic drug studies examine the prevalence of aspirin for cardiovascular and " products containing nonsteroidal anti- 
inflammatory ingredients, which 


NSAID (and alcohol) exposure in 
patients who already have the outcome 


cerebrovascular uses and established 
that bleeding can occur with long-term include aspirin, nonaspirin salicylates, 


ibuprofen, ketoprofen, aud-naproxen 
(GI events or bleeding) with a control 
population, which is matched for other 


aspirin use, even at low doses (62 FR 
61041 at 61050). 


These OTC analgesic/antipyretic drug 
products contain NSAID ingredients, 


factors. These studies may suffer from 
recall bias ; that is, individuals in cases 
ma be more likel than co t l t 


just as aspirin is well known to 
produce adverse GI effects, including . 


, bl di i i l which belong to the carboxylic acid 
class. Aspirin and other salic lates are 


y y n ro s o 
remember that they took en NSAID (or 
l h l 


ee ng, C s a so well known that 
alcohol is a gastric toxin and that heavy y 


salicyclic acids; ibuprofen, ketoprofen, 
a co o ) . When reviewing these data 
from various studies, the agency has. 


alcohol use may cause a number of 
adverse GI effects, including bleeding and naproxen sodium are derivatives of 


propionic acid. All of these ingredients 
taken into account the limitations of 
each study method . Despite the 


. 
Routinely heavy alcohol use is 
associated with a number of medical share certain pharmacologic properties, 


including inhibitory effects on 
limitations of individual studies, the conditions . These conditions include, 
data generated by each of these methods but are not limited to, esophagitis prostaglandin synthesis and platelet 


function . As with aspirin, propionic 
collectively provide a sound body of 
evidence from which it is scientifically 


' 


, 
verices, acute gastritis, hemorrhhgic 
lesions of the duodenal villi and optic acid derivatives produce adverse GI side 


effects, alter platelet function, and can 
reasonable to assess risk. Therefore, the 
agency believes that the collected body 


, 
ulcer disease (Refs. 23 through 28F 
Also, chronic heavy alcohol use can affect bleeding time (Refs. 9 through 14). 


Adverse GI effects are caused by aspirin 
of scientific evidence supports the 
labeled warning. 


cause bleeding because of increased 
prothrombin time, decreased circulating and nonaspirin NSAID ingredients, 


which. can irritate the mucosal 
- As previously discussed in the notice 
of proposed rulemaking (62 FR 61041 at 


- platelets, and altered function of 
platelets (Ref. 13). Early (Ref. 23) and epithelium (stomach lining) directly 


and/or can suppress prostaglandin 
61049), the adverge GI effects of aspirin 
are well known. Medical texts 


continuing (Refs. 24 through 26) study 
of the effects of alcohol on the stomach synthesis. Prostaglandins normally help 


protect the stomach lining by promoting 
document adverse effects associated 
with the use of aspirin. These effects 


. 
have been widely published in the 
scientific literature and alcoholic secretion of mucus and bicarbonate, 


repair of epithelial (lining) cells, 
include, but are not limited to, gastritis, 
ulcerations, and colitis (Refs . 15 through 


gastritis is a well-recogiuzed cause of 
acute hemosrhagic gasti3tis (kef 29) immune cell function, and blood flow. 


Adverse bleeding effects can occur 
' 


18). In addition, aspirin irreversibly 
interferes with normal platelet function 


. . 
These effects of heavy, chronic alcohol 
use on the GI system end bleeding because NSAm s inhibit platelet 


e e atio 
for the life of the platelet, prolongs the parameters are explained in many g~ g n, 


Altbough there are data and 
bleeding time; and interferes with 
clotting whenever bleeding occurs (Ref. 


standard medical textbooks (Refs. 25, 27 
and 28) information available concerning all of 


,:e r=4ients, the largest body of 
I 
h 
d upon by the a enc ertains 


13). Nonsalicylate NSAID ingredients 
reversibly inhibit platelet aggregation 
f * 


. , 
The Panel recognized alcohol as a 


major factor that may produce acute - g y p 
to aspirin. Because these NSAID 


or as long as the drug is in the blood 
(Refs. 13 and 14). GI mucosal damage 


gastric-mucosal lesions, and thus 
increase the risk of bleeding from the ingredients all share similar 


phermacalogic properties and can all 
caused by aspitin has been widely 
acknowledged in the medical literature 


use of aspirin (42 FR 35346 at 35479). 
Given these observations and the well cause adverse GI effects, including 


" bleeding, it is reasonable for the agency 
(Ref. IS through 18), confirmed by 
endoscopic observational studies (Ref. 


established and recognized medical 
acceptance of GI and bleeding problems to rely on the data pertaining to 


individual ingredients and to reason 
d 


19), and taught through medical texts to 
students of medicine (Ref. 20). 


associated with the use of either aspirin 
or alcohol, the agency was concerned en apply these data to all of these 


NSAm ingredients . More specific 
In 1977, the Advisory Review Panel 


for OTC Analgesic and Antipyretic Drug 
about the risks piesent for consumers 
who routinely and heavily drink alcohol comments concerning other ingredients 


will be addressed elsewhere in section 
Products (the Panel) first reviewed 
relevant data and concluded that aspirin 


and also use aspirin. This concern led 
to a review of relevant medical literat II of this document . 


Drug-related adverse effects can be 
' 


causes adverse GI effects. The Panel 
concluded that the adv ; effects of 


ure . 
and studies (Refs . 8, 30, and 31), which. 
confirmed -the increased risk of d evaluatece !rough clinical data 


collected various ways, including 
as inn on the GI system range from 
relativel mild ff t h 


a verse 
GI events, including bleeding, when 


randomized controlled trials, cohort . 
studies, case-control studies surve s 


y e ec s suc as gastric 
distress (minor stomach pain, heartburn,, 


alcohol use and aspirin use are 
combined. , y , 


end spontaneous case reports. 
or nausea), mucosal irritation and occult 
(not easily seen) bleeding, to less 


Published studies which include 
randomized controlled clinical trials Prospective, randomized, blinded 


clinical trials require large patient 
frequent but more serious effects such as 
mucosal erosion, ulceration, end life- 


(Refs. 32~through 35), case-control 
studies (Refs . 8 36 through 39a) cohort enrollments to demonstrate a difference 


between groups when adverse events 
threatening massive bleeding. The Panel 
further concluded that the acute use of 


. , 
studies (Ref. 40), meta-analyses (Refs. 41 
and 42), physician surveys (Ref 31) and are infrequent, even if serious. Thus, 


most studies which examine the adverse 
aspirin may activate symptoms of both 
gastric and duodenal ulcer (42 FR 35346 


. , 
case reports (Ref. 43) have. established 
an association between NSAID's GI effects of NSAm's are observational 


rather than experimental. Observational 
at 35388 through 35397, July 8, 1977). 


In addition to the Panel's conclusions, 


, 
including aspirin, and adverse GI 
events, including bleeding . Because studies provide important information 


when investigating an association 
FDA also evaluated published literatiuv, 
including studies which dem n t t 


chronic alcohol use causes GI disease 
d b ' betwoen a risk and e predisposing event. 


However, these studies ma be subject 


o s ra e 
adverse GI effects even with low-dose 


i i R 


an leeding, some studies simply 
exclude these patients from entry or 


" 


y 
to specific biases which should be 


asp r n use ( efs . 21 and 22). The 
agency also reviewed data from 


analysis when assessing the risk of 
NSAID use on adverse GI outcomes (Ref. 
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44). However, some studies have 
examined both NSAID and alcohol use 
(Refs. 8, 30, 31, and 45) and assessed the 
risk of developing adverse GI events, 
including bleeding . 
P. J. DeSchepper et al. (Ref. . 45) 


measured fecal blood loss in 10 healthy 
males in a double-blind, parallel study 
and .in 12 healthy subjects in a double-
blind crossover study. Fecal blood loss 
was demonstrated with aspirin 
ingestion and concomitant ingestion- of 
alcohol significantly increased (by three 
times) this blood loss. 
D. Aeions et al . (Ref. 30) conducted a 


double blnd prospective study of 27 
healthy volunteers with initial normal 
baseline endoscopies who were given 
alcohol and either placebo, aspirin, or 
acetaminophen. Repeat endoscopy 
showed that alcohol and aspirin 
together caused significantly greater 
erythema (redness) due to irritation and 
hemorrhage in the stomach than alcohol 
alone . 
The agency has reviewed adverse " 


events reported to its SRS data base 
(Ref. 43) . From 1999 to 1995,V case 
report'a were submitted for serious UGI 
bleeding. 36 involving hospitalizations . 
end i death. Most bleeds were 
documented by endoscopy. In these 
reports, ibuprofen was listed as the 
suspect drug in patients who reported 
chronic alcohol use (nearly 80 percent 
reported alcoholism or more than two 
drinks/day) . Of important note, 
concomitant use of salicylates, primarily 
aspirin, was reported in almost 50 
percent of these cases, thus associating 
both ibuprofen and/or salicylates.with . 
these reports of bleeding.-Y=om 1994 to 
1998, five case reports:were submitted 
for serious UGI.bieeding with naproxen . 
sodium listed as the suspect drug in 
patients who reported daily (or binge) 
alcohol ingestion. Twn vt these reports 
also listed salicylate use and two reports 
Hated . concomitant ibuprofen use. From 
1993 to 1996, 10 case reports were 
submitted for. serious :.'3I bleeding with 
aspirin listed as the suspect drug in 
patients who also reparted alcohol 
ingestion (more than 2 drinks/day or 
unspecified) . A1110 cases were 
hospitalized. Cases of concomitant 
NSAID ingredient use were excluded . 
Thns,.the agency's SRS data base 
provides additional serious adverse 
events documenting - the association 
between NSAID ingredient use and UG1 
bleeding in persons with a history of 
chronic alcohol use. 


In .a prospective community clinical 
case study, Lee at al. Met 46) 
endoscoped 400 consecutive patieu :s 
hospitalized for UGI hemorrhage to 
identify factors which predispose 
patients who blood from hemorrhagic 


erosive gastritis. Of the 74 patients with 
stomach bleeding,. salicylate use (31 
percent), alcohol use, usually chronic 
(27 . percent), or both (18 percent) were 
reported. There was no case-matched ' 
control and relative risk was not 
assessed . However, this study 
demonstrates that patients who have 
experienced hemorrhagic erosive 
gastritis (stomach bleeding) commonly 
report having used alcohol and/or 
salicylates. 
Pours. et al. (Ref. 31) surveyed 


American College of Gastroente;ology 
physicians to assess demographics, 
management strategies; and outcomes 
for 1,235 patients who were diagnosed 
with GI bleeding. OTC doses of NSAm's 
were associated with a three-fold 
increased risk for developing GI 
bleeding end alcohol use increased this 
risk to four-fold . 


Lanas et al . (Ref. 8) conducted a 
single-center, prospective, case-
controlled study, which examined the 
relationship between NSAID use ; 
including aspirin, end GI perforation. 
Detailed clinical histories and 
laboratory tests were.obtained in 76 
hospital admitted patients with 
surgically documented GI perforations 
and in 152 matched case controls . 
Histories of NSAm use were confirmed 
by measuring platelet cyclo-oxygenase 
activity . In the study cohort, 67 percent 
of the patients used aspirin (90 percent 
of these were over-the-counter 
formulations). The calculated odds ratio 
(OR) for Q perforation in patients who 
had used an NSAID within a week prior 
to hospitalization was 8.84 (95 . percent 
confidence interval: 3.6-22.2; p < 
0.0001) as compared to those who had 
not. Other independent risk factors for 
perforation included smoking (OR 3.88 ; 
95 percent Q: 2.15-7.0 ; p<Q:0001), 
alcohol ingestion (OR 3.25:95 . percent 
C1 :. 1 .81-5.82 ; p<o.ooai), and peptic 
ulcer disease (OR : 3.29 ; 95 percent .Q : 
1 .74-6.21 ; p<0.0005) . The combination 
of NSAIIJ's, smoking, and alcohol 
increased the risk of GI perforation (OR : 
10.69 ; 95 percent-Cl : 3.80-28.87). 
Because the study was. conducted in 
Spain, a small number of patients in 
both cohorts reported use of NSAII?'s 
which are not available in the United 
States . However, the study conclusions 
remain valid for the NSAID class and, 
importantly. for nonprescription 
aspirin . 


Although acute ingestion of aspirin 
and alcohol causes gastric hemorrhage 
(Ref. 30) in previously normal gastric 
mucosa, the increased bleeding risk 
from NSAm's in chronic heavy alcohol 
users can be further compounded by 
coexisting problems such as prolonged 
prothrombin time due to liver disease, 


decreased number of circulating 
platelets, end pre-existing GI disease 
(e,g ., esophageal varicee, ulcers, or 
alcoholic gastritis) (Ref. 13). Alcohol 
also potentiates the prolongation of ~ 
bleeding time produced by aspirin and 
nonaspiria NSAm's, including 
ibuprofen (Ref. i4). A retrospective 
cohort study, using a Medicaid data 
base, was designed to determine the risk 
and cost of adverse GI effects associated 
with NSAID use (Ref. 47). Logistic 
regression analysis showed NSAM use 
was significantly associated. with each 
defined GI side effect (i.e., ulcers, 
gastritis, bleeding) (p<.001) and alcohol-
related diagnoses were a significant 
independent predictor of increased risk 
(p<.o5) for GI bleeding and hemoahagic 
gastritis. Therefore, co-existing GI and 
bleeding problems in 4..~~onic heavy 
alcohol users may pre-diapose"to the 
increased bleeding risk.hom NSAID 
ingredients. 
The data and studies presented 


provide sound end convincing evidence 
to support the conclusion that 
consumers are at increased risk of 
adverse GI effects when using OTC 
analgesic/antipyretic products, 
including aspirin, in.combination with 
routine heavy alcohol use (Refs. e and 
31). While the d8ta.and studies show 
that there is an increased risk to -
consumers who combine these drug 
products with routine heavy alcohol 
use, the agency acknowledges, that the 
data differ as to the exact magnitude of 
this increased risk. 
The agency again convened expert 


advisors In 1993 (Refs, 48 to 50) in three 
separate advisory committee meetings. 
with NDAG and ADAC, to discuss the 
question of whether OTC analgesic/ 
antipyretic products.coatainiug aspirin 
should bear an alcohol warning. The 
advisory committee experts concluded 
that aspirin increases the risk of.UGI 
bleedirig in heavy -alcohol users or 
abusers and overwhelmingly concluded 
that the data support an alcohol warnir^ 
for aspirin_ A complete discussion . of 
this conclusion can be found in the 
proposed rulemeking (62 FR 61043 
through 81044) . 
The agency has reviewed the data end 


information submitted with the 
comments, which bath . oppose- and 
support a requirement for an alcohol . 
warning on OTC analgesic/antipyretic 
drug products containing NSAID 
ingredients, including aspirin. The 
agency's analysis of these data follows. 
Holvcet et al. (Ref. 1) was reviewed by 


the Committees which heavily criticized 
the : :t udy design and did not use it as 
a basis for their recommendation (Ref. 
48). Coggon, Langman,.and 
Spiegelhelter (Ref. 2) was a case-control 
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study in patients with GI bleeding 
which reported an increased risk (OR of 
9.7, 95 percent Q: 2.2-6.4) for patients 
vho had recently used aspirin : but this 
study did not detect an added risk 
associated with alcohol use . However, 
the study gioups were not balanced for 
alcohol-use history (p<0.02), 
compromising the ability of the study to 
determine the additional risk, if any, in 
heavy alcohol users . Bartle, Gupta, and 
Lazor (Ref. 3) failed w detect an 
increased risk of acute ON bleeding 
with weeklyvslcohol ingestion of 280 
milliliters . The investigators noted, end 
the agency concurs, that more patients 
would be required to assess whether or 
not an associetion exists . Although. 
Schubert et al. (Ref. 6) reported a 
decreased risk of duodenal ulcer disease 
with alcohol use, the study lacked a 
matched case-control comparator arm 
and failed to quantify alcohol ingestion 
and other co-factors which maybe 
associated with risks for developing 
ulcer disease . . 
Likewise, the Cohen et al. (Ref. 5) 


study submitted to demonstrate that 
alcohol is protective against GI bleeding 
caused by aspirin is not relevant 
because this study excluded patients 
without existing GI disease and those 
who drank more then two alcoholic 
drink a per day . Thus, the study 
excluded the very target population 
required to answer the question 
addressed by the agency, namely, 
individuals who consume three or more 
alcoholic drinks every day and/or have 
concomitant alcohol associated GI 
disease . The investigators concluded, 
and the agency concurs, that it is 
impossible to determine from this study 
that alcohol protects patients who take 
88 lllII. 
fensen et al. (Ref. 7) reported that 


alcohol and aspirin use prior to hospital 
admission for the treatment of UGI 
bleeding was not associated with certain 
surrogate variables which were used to 
estimate the severity of GI bleeding . All 
patients were selected because they 
required medical treatment for severe 
UGI hemorrhage, and information was 
collected regarding alcohol and aspirin 
use. However, the study was not 
analyzed to evaluate whether reported 
concomitant aspirin and alcohol use is 
associated with a higher risk for 
developing UGI bleeding . Therefore, 
this study did not address the basic 
question before the agency, namely, 
whether there is an increased risk of 
~ .- mach bleeding in patients who 
consumed both alcohol and aspirin . 


Soll (Ref. 4) is a review article on 
peptic ulcer disease presented by an 
expert gastroenterologist . The article 
reviews the scientific .literature and 


concludes that NSAID's, including 
aspirin, produce topical irritative effects 
on the mucosa as well as ulcerations as 
a consequence .of a systemic effect. 
Therefore, NSAm's, which are rectally 
delivered or enteric coated may still 
cause adverse GI effects . Similar reviews 
have been published elsewhere (Refs. 51 
and 52). Thus, while the article was 
submitted in opposition to e warning, 
the information in the article supports 
the scientific rationale for a warning. 
A case-controlled study.was also 


submitted which supports the need for 
an alcohol warning on OTC analgesic/ 
antipyretic drugs containing NS 
ingredients (Ref. 8). This study has been 
previously summarized earlier in this 
response to comment 1 of section II.A of 
this document . 
Given the data available at this time, 


the agency cannot precisely quantify the 
increased risk of combining routine 
heavy alcohol use and these OTC drug 
products . In order to require an alcohol 
warning, however, it is not necessary 
that the agency be able to demonstrate 
precisely how much the risk is 
increased . The available data 
demonstrate clearly that the risk to 
consumers of combining heavy routine 
alcohol use with these drug products is 
greater than the risk of using either 
alcohol or these drug products alone . 
These data are sufficient to establish the 
need for an alcohol warning on these 
OTC products . In light of the clearly 
demonstrated increased risk to 
consumers, the agency is requiring an 
alcohol warning about the risk of 
stomach bleeding on aspirin and other 
NSAID-containing OTC drug products . 


In summary. OTC analgesic/ 
antipyretic drug products, including 
aspirin, are known to cause adverse GI 
effects, including bleeding. Chronic, 
heavy alcohol use f s also associated 
with adverse GI effects, including 
bleeding . Based on the agency's review 
of a IargC ~ud), c: .cientific information 
and in concurrence with expert 


. advisors, FDA has determined that 
routine, heavy (three or more alcoholic 
drinks every day) alcohol use in 
combination with use of OTC analgesic/ 
antipyretic drug products containing 
NSAm ingredients increases the risk of 
adverse GI events, including stomach 
bleeding. The agency believes that the 
most appropriate public health response 
to this information concerning risk is to 
warn consumers who drink three or 
more alcoholic drinks every day to 
consult their doctor about their use of 
these OTC drug products. This 
conclusion is scientifically based, 
clinically relevant, and important for 
the safe and effective use by consumers 


of OTC analgesic/antipyretic drug 
products containing NSAm ingredients. 


2 . One comment argued that FDA's 
conduct of this rulemaking violates the 
Administrative Procedure Act~(APA). 
The comment stated that the APA 
requires that a notice of proposed 
rulemaking include "either the terms or 
substance of the proposed rule or a 
description of the subjects and issues 
involved" (5 U.S.C . 553(b)) . The 
comment maintained that the agency's 
proposal fails to adequately describe the 
basis for the requirement for an alcohol 
warning for OTC drug products . 
containing aspirin. The comment 
asserted that FDA denied interested 
parties adequate notice of the action by 
failing to expressly state its reliance on 
a "switch rationale," i.e, the concern 
that an alcohol warning on one 
analgesic would cause inappropriate 
"switching" to other OTC analgesic/ 
antipyietic drug products. The comment 
further argued that the agency's failure 
to obtain the raw data from unpublished 
epidemiolo~cal .studies presented to the 
committees that made 
recommendations also effectively 
denied interested parties the ' 
opportunity to comment fully . 
Another comment suggested that the 


"switch rationale" is flawed . The 
comment asserted.that there Is no 
evidence that heavy alcohol users 
would be persuaded to change their 
analgesic use based on an alcohol 
warning. One comment noted that after 
several years of voluntary alcohol 
warnings on products other than 
as pirin ; market tracking data for aspirin 
sales for the years of 1994 to 1997 have 
demonstrated that "switching" does not 
occur. 
The intent of the warning. is to advise 


consumers with a history of heavy 
alcohol use (three or more alcoholic 
drinks every day) to consult a physician 
for advice about the use of all OTC 
analgesic/antipyretic productspnd to 
advise that there is a specific risk 
associated with use of these products. 
The agency agrees that-it is important 
not to encourage consumers who 
consume three or more alcoholic drinks 
every day to begin to use another OTC 
analgesic/antipyretic drug product 
before consulting their physician. In 
comment i of section .11 .A . of this 
document, the agency describes the 
scientific basis for requiring an alcohol 
warning for OTC analgesic/antipyretic 
drug products containing NSAID's, 
including aspirin. This rationale is also 
present in the agency's proposal (62 FR 
61041 at 61049) . 
As discussed in the proposed rule (62 


FR 61041 at 81049), the agency agreed 
with the assessment of the Advisory 







7 


" 


0 


ees W110 made 
recommendations on the unpublished 
data presented before the committees . 
Raw data were not evaliiated~ by the 
agency, do not serve as the agency's 
basis for this final rule, end are not 
required to be placed in the 
administrative record. The agency 
disagrees that interested parties were 
given insu~cient opportunity to 
comment fully on the data . Comments 
on the presentations to the Committees 
as well as the Committees' 
recommendations (Ref. 53) were 
includec~in the administrative record . 
Further, the comments' criticisms of the 
unpublished data presented in 


. September 1993 were sent to the 
members of the Committees for their 
specific comment . Of the responses 
received (Ref. 54) ; none stated that !he 
commeats' criticisms changed their 
recommendation. The agency has 
included in. the administrative record 
the relevant data and information that 
were considered end relied upon 
regarding the warning statement 
requirements of the final rule. 
Therefore, the agency considers the 
requirements of the APA to be fully satisfied. 
3 " Three comments asserted that the 


imposition of an alcohol warning on 
, aspirin could result in a significant 
adverse impact on public health. The 
comments said that pladng an 
unnecessary "stomach bleeding" 
warning on . aspirin .may cause 
consumers taking it for its 
cardiov:ascu]ar and cerebrovascular 
benefits to avoid us' aspirin. The 
comments suggestedat poor 
compliance with cardiovascular-and 
cereorovascular aspirin regimens could 
be detrimental to consumers at risk for 
these events. One comment noted that 
consumers on a long-term professional 
use regimen would be under a doctor's 
supervision and wonld presumably be 
warned about the risks of aspirin:use 
end would-be monitored for~GI injury . 
Anotiner commeat.maintained that the 
low doses used in long-term 
professional use aspirin- regimens have 
not been associated with significant GI 
problems. 


In its proposal, the agency evaluated 
the pitblished literature on aspirin-for 
car diovaecular and cerebravascular uses 
and determined that bleeding can occur 
with long-term aspirin use, even at. low 
aspirin doses. The proposal also . 
discussed the use of alcohol in patients 
with cardiovascular problems and noted 
the recommendations of the American 
Heart Association (AFiA) that 
consumers with these conditions should " 
not consume alcohol heavily (62 FR 
61041 at 61050) . '?'he proposal further t 
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reviewed the increased risk of 


the GI tolerability of 


comments continued that the proposed 
rule does not data 
demonstrating the excellent GI 


cardiovascular diseases, such as he 
muscle disease, hypertension, 
disturbances in heart rhythm, and sh~ 
from heavy alcohol use. The intende 
purpose of this warning is to promote 
dialogue between physicians and 
individuals who consume three or m 
drinks every day. The agency believe 
that this dialogue should extend to 
consumers on long-term aspirin 
regimens who may be adding to their 
risk of adverse vascular events by the' 
alcohol consumption. Therefore, the 
agency concludes that an alcohol 
warning on OTC analgesic/antipyretic 
drug products containing aspirin will 
provide important advice to consumer 
on long-term, low-dose vascular 
regimens . 
4. Two comments argued that to the limited extent that consumers are at riy from aspirin use, they are already 


alerted to this risk by warnings include 
in the TFM for OTC internal analgesic/ 
antipyretic drug products (53 FR 46204 
Specifically, the comments asserted 
the pmposed warning in . 
§ 343.50(c)(1)(v)(B) that states: "Do not 
take this product if you have stomach 
problems (such as heartburn, upset 
stomach, or stomach pain) that persist 
or recur, or if you have ulcers or 
bleeding problems, unless directed by a 
doctor," is sufficient to warn consumers 
with stomach problems, whether due to 
heavy alcohol use or another condition, 
about the risk of aspirin . 
The warning in §~343.50(c)(i)(v)(B) is 


intended to warn consumers with . 
diagnosed stomach ulcer or symptoms 
of stomach distress to avoid the use of 
~P~, unless directed to do so by a 
doctor. However, as noted in the 
agency's proposal, acute hemoshagic 
gastritis accounts for 25 percent of major 
bleeding in heavy, chronic alcohol users 
and this condition may be 
asymptomatic (62 FR 61041 at 61049). 
For this reason, the agency finds that the 
currently propo. . ' 3tomach distress 
warning does not .aaequetely inform 
individuals who consume three or more 
alcoholic drinks every day of their risk. 
5. Two. comments stated the belief 


that the agency's proposed rulemaking 
did not evaluate the totality of the data 
for nonprescription ibuprofen. One 
comment argued that ibuprofen, even at 
prescription doses,~hae excellent GI 
tolerability. In support of its position, 
the comment cited data from a variety 
of different studies (Ref. 55) assessing 


relative 
prescription and OTC 9buprofen. The 


acknowledge 


olerabililty of ibuprofen, even when 


taken by individuals who regularly art consume alcohol. Cited by the comment were: (1) The results of an endoscopic oke study of the effects of alcohol d administration on the GI tolerability of a 2,400 milligrams (m~ ibuprofen (twice the maximum daily OTC dose)/day (d) ore in healthy subjects (Ref. 56), (2) s epidemiological studies previously 
evaluated by the agency (Refs. 57, 58, and'59), and (3) an assessment of 
adverse reaction reports for OTC z r analgesiclantipy~ic .~8 products 
containing ibuprofen (both prescription 
and OTC) contained in the agency's SRS data base for 1974 to 1993. . 
Another comment noted that while 


s OTC drug products containing 
ketoprofen and naproxen sodium have been required to include an alcohol 
warning in their label, there are no k clinical or meaningful epidemiological 
data to support the need for a warning d on these products. Based on this lack of data, the comment maintained that an ) . alcohol warning should not be required th at for any of the currently approved OTC 
NSADD'a, To support its position, the 
comment cited the lack of reports of injury from the use of these products 
with alcohol end few reports of GI 
bleeding when these products are used 
as directed. 
The agency concludes that an alcohol 


warning is needed for OTC analgesic/ 
antiP3'='BHc drug products containing 
ibuprofen. F"ndoscopic data (Ref. 56) 
evaluating the GI tolerability. in healthy 
subjects of prescription doses of 
ibuprofen (2,400 mg/d for 1 day) with 
30o-proof vodka ere not adequate 
because the study did not assess the 
safety of ibuprofen use in individuals 
who consume three or more alcoholic 
drinks every day. Carson et al. (Ref. 59) 
reported that subjects with an alcohol-
related diagnosis who took prescription 
ibuprofen had no material increase in 
bleeding . However, the Committees' 
evaluated the study by Carson and 
concluded that the population studied may not be geuerajizable (Ref. 48). The 
agency evaluated and discussed other 
studies (Refs. 57 and 58), which were 
not convincing as discussed in the 
proposed rule (82 FR 61041 at 63050) . Data concerning the relative GI 
tolerability of OTC ibuprofen an not 
sufficient to support the safety of 
ibuprofen in heavy alcohol users . Data 
from case-control studies which looked 
at the association between NSAID use 
and GI bleeding by Griffin et al . (Ref. 
so), Savage at al . (Ref. 39), and Garcia 
Rod: iguez and Jick (Ref. ei) were 
presented and publicly discussed at the 
October 11 and 12, 1995, Arthritis 
Advisory Committee Meeting (Ref. sz) . _ 
All three of these studies found the use 
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of ibuprofen to be associated with a . 
dose-dependent increase in risk for GI 
bleeding. The study by Somerville et el . 
(Ref. 38), which also looked at this 
issue, adds nothing to the discussion . 
Bradley et al . (Ref: 63) compared the 
effectiveness of low-dose ibuprofen 
(1,200 mg/d) to high-dose ibuprofen 
(z,40o mg/d) and high-dose 
acetaminophen (4,000 mg/d) in patients 
with osteoarthritis . This study 
confirmed the dose-dependent increase 
in GI symptoms associated with 
ibuprofen use (1,200 mg/d, 7/62, 11.3 
percent ; veFsus 2,400 mg/d: 14/81, 23.0 
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every day. DeArmond et al . (Ref. 64) is 
an abstract of safety data generated from 
48 clinical trials evaluating OTC 
naproxen sodium versus ibuprofen and 
acetaminophen. 
As previously discussed, study results 


displaying comparative risks among 
these analgesic products are difficult to 
interpret. However, because adverse GI 
effects, inclbleeding, occur with , 
all NSAII) ingredients covered by this 
final rule, the warning is needed for ell 
of these ingredients . 


In conclusion, as previously 
discussed in comment 1 of section II .A . 
of this document, based on the similar . 
pharmacologic properties of the 
nonaspiria NSAm ingredients available 
07'C as antipyretic/ analgesic drug . 
products, the available scientific data 
for NSAm ingredients, alcohol, and the 
combination of nonespirin NSAm's and 
alcohol, the agency concludes that en 
alcohol warning is needed for the safe 
and effective use of OTC drug products 
containing ibuprofen, ketoprofen, or 
naproxen sodium . 
6. Several comments objected to the 


agency's requirement for an alcohol 
warning on OTC drug products 
containing carbaspirin calcium, choline 
salicylate, magnesium salicylate, and 
sodium salicylate. These objections 
were based on the lack of data 
supporting the risk of the use of these 
products by individuals with a history 
of heavy alcohol use. The comments did 
not include data. 
The agency notes that carbaspirin 


calcium, choline salicylate, magnesium 
salicylate, end sodium salicylate were 
recognized by the Panel as having 
similar adverse effects on the GI tract as 
aspirin (42 FR 35346 at 35417 through 
35422) . Similar to aspirin, these adverse 
effects include gastric ulcer, 
exacerbation of peptic ulcer symptoms 
Qieartburn and dyspepsia), GI 
hemorrhage and erosive gastritis (Ref. 
85). These adverse effects can occur 


even at low doses . Based on the 
recognized individual GI toxicities of 
carbaspirin calcium, choline salicylate, 
magriesium salicylate, sodium 
salicylate, and alcohol as well as the 
Panel's recommendation that these OTC 
analgesic/antipyretic drug products bear 
similar labeling, including a warning 
against use of these OTC products in the 
presence of stomach distress, the agency 
concludes that an . :lcohol warning is 
necessary for the safe and effective use 
of OTC drug products containing these 
ingredients . 


B. Comments on Labeling 
7. Several comments objected to the 


inclusion of trade names and brand 
names in the. proposed warning, because 
it would be confusing to consumers and 
would use up valuable label space. Two 
comments suggested using the name of 
the analgesic/antipyretic ingredient. 
Two comments suggested using the term 
"this product,. . " . the product," or, 
"product" in place of the trade name or 
brand name so that the warning would 
be generic for all OTC analgesic drug 
products . One comment suggested that 
even these terms ("this product," etc.) 
ere superfluous end unnecessary . A 
comment contended that for cough/cold 
and analgesic combination drug 
products, the trade name could confuse 
consumers because only the analgesic 
ingredients pertains to the alcohol 
warning. Thus, consumers may infer 
that the warning was directed at each of 
the ingredients in a combination drug 
product. 
The agency agrees that .clear labeling 


is necessary. Inclusion of the name of 
the ingredient helps educate and alert 
the consumer by making the warning 
more precise. The agency also believes 
that the name of the specific analgesic/ 
antipyretic active ingredient would 
generally be more informative than the 
term "this product" or other similar 
terms. Therefore. the agency is revising 
the warning r.- °,clude ;he analgesic/ 
antipyretic inb. : ~'ient na.._, mstead of 
the brand name . 


8 . A number of comments were in 
disagreement as to the relative 
importance of the warnings for 
acetaminophen, aspirin, and other 
NSAM's: A number of comments said 
the established risks of acetaminophen 
use by heavy alcohol users far outweigh 
the risks of aspirin use by the same 
consumers. One comment submitted 
data from a comparative risk analysis of 
aspirin and acetaminophen (Ref. 86). 
Based on this analysis, the comment 
maintained that the number of expected 
deaths from acetaminophen toxicity 
when used for the short-term treatment 


of fever end pain is 12 times higher than 
that expected with aspirin. 


Several comments complained that 
despite the much greater risk for 
acetaminophen, the proposed alcohol 
warning conveys the impression that for 
heavy alcohol users, the hazards of 
acetaminophen use and aspirin (or 
NSAm) use is essentially the same. 
Thus, consumers may be led to believe 
that they face a comparable risk with 
either analgesic. The comments said the 
proposed warning minimizes the 
essential messages . In support of this 
position, the comment included the 
results of a labeling comprehension 
study (Ref. 67) that it maintained 
demonstrated that consumers 
interpreted the warnings as conveying 
equivalent risks . 
The agency has reviewed the analysis 


submitted by one comment (Ref. 66) . 
There were numerous flaws in'the 
baseline assumptions, some of which 
were noted by the analysis . The authors 
assumed that the maximum 
recommended daily dose of aspirin is 
2,600 mg, but the maximum daily dose 
in OTC aspirin labeling is 4,000 mg . For 
comparative purposes, alcohol 
consumption should have been defined 
in terms of absolute alcohol . Deaths for 
GI bleeding end hepatotoxicity were 
based on articles from the literature 
rather than actual death rates in the 
United States attributed to either of 
these conditions . The authors 
summarized the data from case reports 
of hepatotoxidty due to "therapeutic 
misadventure" with acetaminophen to 
estimate the rate of hepatotoxicaty 
associated with the drug . Cases of 
hepatotoxdcity requiring transplantation 
were discounted in the analysis. It was 
assumed that the risk of GI bleeding 
with aspirin use starts at doses of 1,500 
mg/d.and the risk of hepatotoxdcity with 
acetaminophen starts at about 4,000 mg/ 
d . These data do not support an alcohol 
warning with comparative rates of risk. 
The agency has also reviewed the 


labeling comprehension study (Ref. 67) 
and has determined that _ :̀s study did 
not assess the risk communication of 
either warning . In the study, the 
warnings were not presented in context, 
as a consumer would be seeing them . 
Subjects were not allowed to perform 
comparative assessments of the two 
labels. In addition, the phrasing of three 
of the four agree/disagree statements 
made "agree 11 responses more likely. 
Finally, the results were not framed in 
terms of alcohol use, a key element in 
the relevant population of cimsumers . 
However, the study did reveal how few 
consumers were aware of these potential 
toxicities associated with aspirin or 
acetaminophen . 
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Although the risk of GI bleeding wi 
aspirin is dose dependent, if can'occur 
at any dose, depending on other 
comorbidity factors (Ref. B8). In 
addition to dosage, hepatotoxicity due 
to acetaminophen use is also dependen 
on factors such as liver glutathione 
stores, nutritional state, age, and in 
some cases, chmnicity of usage. Thus, 
the agency concludes that the relative . 
degree of risk.between aspirin use and 
acetaminophen use can not be drawn ' 
from this analysis . 


Finally; the agency believes there is 
. some degree .of risk for all OTC 
analgesicA~ntipyretic drug products in 
subjects that "chronic. heavy alcohol 
users. This risk is greater than for 
consumers of these products who are 
not chronic, heavy alcohol users. 
However, the degree of.risk cannot be 
precisely calculated for the "at risk" 
population because different risk 
assessments vary from study to study 
and may increase with comorbid factors 
(Refs. s and 31) (sz FR sio4i ac sio47) . 
Nevertheless, it is likely that the degree 
of risk is not exactly the same for any 
two of these drug products or for any 
two individuals who consume three or 
more alcoholic drinks every day. The 
purpose of the alcohol warning in this 
final rule is to alert heavy. alcohol users 
that serious, specific -adverse events can 
occur with concomitant use of OTC 
drug products containing analgesic/ 
antipyretic ingredients and to seek 
advice from their doctor in order to 
prevent serious adverse events 
whenever possible . 
9. Several comments stated that the 


proposed alcohol warning. for 
acetaminophen does not describe the 
severity of potential liver damage . One 
comment said the problem is not liver 
damage, but a significant risk of dying . 
A second comment said the term "liver 
damage" is vague and recommended 
that the warning include the phrase - . 
"acute liver failure" or "sudden liver 
failure," or the term "severe liver 
damage." 


In the majority of case reports the 
agency evaluated, acetaminophen- , 
induced liver damage in heavy alcohol 
users did not result in liver failure or 
death. Therefore, the agency concludes 
that the statement "Acetaminophen may 
increase your risk of liver damage" 
provides an accurate description to the 
consumer . 


10 . One comment argued that the 
proposed three-drink threshold is not 
appropriate for the acetaminophen 
warning because it is far below what is 
reported in the cases cited by the ' 
agency . Therefore, the comment 
recommended that language be added to 
the warning to accurately describe the 


th chronic heavy alcohol user. However, 
suggested language was not provided. 
One comment said that stating a specific 
number of drinks ("3 or more alcoholic 
beverages daily") would be better than 


t the general term "excessive," because 
the later is very subjective and each 
person could define it differently. 
Another comment suggested that the 
warning does not adequately protect 
women. The comment based its 
contention on the U.S. Departments of 
Agriculture (USDA) and the Department 
of Health and Human Serrices (DHHS) 
guidelines that recommend only one 
drink per day for women (two for men) 
and evidence (Refs. 69 end 70) it 
believes demonstrates that women are 
more susceptible to the hepatic effects 
of alcohol. The comment suggested that 
the warning should be gender specific 
or should be changed to "2 or more 
drinks a day" in order to provide 
adequate protection for women. 
The agency acknowledges that the 


level of alcohol consumption included 
in the proposed warning was intended 
as a general guideline to help consumers 
quantify their level of alcohol 
consumption (62 FR 61041 at 61052) . 
This threshold Is based on the 
recommendations from the dietary 
guidelines set by the USDA and DEIIHS 
and the standard set by the AHA. The 
agency notes that while the dietary 
guidelines for alcohol consumption set 
by USDA and DHHS differentiate 
between men and women, the standard 
set by AfiA does not (62 FR 61041 at 
siosz) . 
The agency agrees with the comment 


thet suggested a specific number of 
drinks is better than using the term , .excessive" as a reference point for 
consulting a physician because it is 
more meaningful to many individuals as 
a specific number . The warning is 
intended to aid consumers in 
characterizing heavy alcohol 
consumption, in view of the inherent 
variability of individuals in their 
susceptibility to the t(,--' . ,ffacts of both 
alcohol and OTC analge~ .,:, antipyretic 
drug products . 


11 . One comment suggested using the 
word "drinks" instead of "beverages" in 
the proposed warning. which states : "If 
you drink 3 or more alcoholic beverages s 
daily * * " " The comment said 
"drinks" is better understood by 
consumers, and noted that the agency s 
based its analysis of alcohol 
consumption on the Dietary Guidelines p 
for Americans, which defines "drink. C 
The comment said number of s 
,"beverages" could be perceived as the 
number of diff' :rent Idnds of drinks . For s 
instance, a person could perceive four s 
glasses of wine and four beers as two 


beverages. Another comment suggested 
using the term . "every day" rather then 
"daily" in the arning because "daily" 
is often misunderstood to mean a single 
day, whereas "every day" is clearer in 
communicating a repetitive pattern of 
drinking behavior . 
The agency agrees with the comments 


that the'terms "drinks" and "every day" 
would better convey the intended 
message. to consumers and has zevised 
the warning to state: "If you consume 3 
or more alcoholic drinks every day . . . . . 
12 . One comment suggested that 


organ-specific warnings may be more 
appropriate for professionals than for 
consumers . The comment questioned 
whether the proposed warning would 
leave consumers puzzled as to which 
product to choose, .one that causes liver 
damage -or one that causes stomach 
bleeding . Thus an organ-specific 
warning may discourage consumers 
from consulting .their physician, 
believing they can rely on their ability 
to self-diagnose liver damage or stomach 
bleeding . The comment also refuted the 
agency's evaluation of data relating to 
consumers' perception~of label 
warnings; cited in the proposed rule (62 
FR 61041 at 61051), suggesting that a 
general alcohol warning . is less likely to 
prompt consumers into appropriate 
action than an explicit warning. The 
comment said the study was not 
designed to determine consumer 
understanding of the warnings tested 
and that flaws in that study prevent 
meaningful conclusions. The comment 
submitted no data to support its 
contention . 
The agency considers organ specific 


warnings to be more effective than 
general warnings. Consumers are better 
equipped to make a decision on whether 
to take a medicine or contact their 
doctor when they know the specific risk 
mvolved. The agency believes that 
consumers with a history of heavy 
alcohol use need to know the potential 
risk of OTC analgesidantipyretic use. If 
cansumers are not advised of what may 
h appen (liver damage or stomach 
bleeding) or what to do (ask their 
doctoT), the agency believes they would 
be less likely to take the warning 
eriously or to consult their doctor. 
13 . Two comments recommended that 


the proposed warning be formatted in a 
tyle that more closely follows the 
ebruary 27, 1997 (62 FR 9024), 
roposed rule on OTC label format Ona 
omment contended that the use of 
pecific headers for specific warnings 
are unnecessary and redundant . Also, 
pec3fic warnings take up additional 
pace, disrupt the logical flow of 


information, end distract from consumer 
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comprehension. No data were submitted C. Comments on Product Exemptions 
by the comments . 17 . One comment maintained that 
The issue of labeling format for 


specific warnings is broader than this 
rulemaking which concerns a single 
alcohol warning. This issue will be 
addressed in a future issue of the 
Federal Register when the agency issues 
a final rule regarding labeling 
requirements for OTC drug products. 


14 . Several comments recommended 
reducing the maximum daily dose of 
acetaminophen to 2 grams (g) for heavy 
alcohol useip but submitted no new 
data. Another comment supported the 
currently recommended maximum daily 
dose of 4 g acetaminophen. 
The agency addressed this -issue in the 


proposed rule (62 FR 81041 at 81044 to 
61049) end evaluated a placebo-
controlled, double-blind, randomized 
study of various dosages of 
acetaminophen in alcoholics (Ref. 71) . 
The agency concludes that there is not 
sufficient evidence to recommend a 
specific dosage of acetaminophen which 
is safe and effective in subjects who use 
alcohol heavily. 


15 . One comment suggested that the 
acetaminophen labeling should warn 
against the use of more than one 
acetaminophen-containing product at a 
time. The comment also recommended 
that, because of overdose risk and risk 
of liver injury, acetaminophen 
preparations intended only for adults 
should contain warnings against use in 
children, and pediatric formulations 
should convey the need to follow 
instructions very carefully . The 
comment also noted that the. warning 
does not address the effects of fasting on 
acetaminophen toxicity . 
The issues raised by the comment are 


outside of this rulemaking which 
specifically addresses the need for an 
alcohol warning. However, the issues -
raised by the comment will be 
addressed in the final ride for OTC 
internal analgesic, antipyrietic, and 
antirhetimatic drug products in a future 
issue of the Federal Register . 


16 . One comment supported the 
agency's proposal and suggested that the 
warning should be put on the leaflet 
inside the package. _ 
Information required to appear on the 


labeling by or under authority of section 
502(c) of the Federal Food, Drug, and 
Cosmetic Act (21 U.S.C. 352(c)) must be 
placed conspicuously so as to be read 
and understood by the consumer under 
customary conditions of purchase and 
use. Manufacturers may also include 
package, Inserts containing the required 
information, but such inserts are not 
.~aquired . 


entericcoeted products provide 
additional safety for aspirin users end 
urged FDA to recognize the documented 
health and safety benefits of enteric 
coatings on aspirin. The comment said 
that the enteric-coating minimizes 
gastric irritation because the enteric-
coating delays dissolution of aspirin in 
the acidic environment of the gastric 


, lumen. The comment further argued 
that this delayed absorption reduces the 
intracellular accumulation of aspirin in 
the gastric mucose that can lead to 
cellular injury. In support of this 
position, the comment included data 
from published clinical research (Refs. 
72, 73 ; and 74) and cited references 
(Refs . 75 and 76) .o demonstrate the 
safety of enteric-coated aspirin. Based 
on these arguments, the comment 
suggested the agency take one of the 
following actions: (1) Exempt enteric-
coated aspirin from the proposed 
warning, (2) defer action on a warning 
for this dosage form until the agency can 
gather data that would challenge the 
documented, benefits of enteric-coated 
aspirin, or {3 ) requite a separate warning 
for enteric-coatec~ products. 
The agency disagrees with the 


comment 'the data provided by the 
comments do not demonstrate the safety 
of enteric-coated dosage forma of aspirin 
in consumers with a history of heavy 
alcohol use. Furthermore, as previously 
discussed, aspirin's adverse GI effects 
ere due both to direct local irritation 
(the Davenport mechanism) and to 
systemic effects which result in 
prostaglandin inhibition and platelet 
dysfunction (Refs. 10 and 13). 
As discussed in comment 1 of section 


II.A of this document, enteric-coated 
dosage forms may exert less direct local 
effect on the gastric mucosa, but they 
are associated with the same risks (and 
benefits) of other systemically absoirbed 
aspirin products (Refs . 4 and 511 T P. 
Kelly et al . (Ref. 77) examined 550 cases 
of UGI bleeding confirmed by . 
endoscopy and 1,202 controls in a 
multicenter case-control study. Multiple 
logistic regression analysis 
demonstrated a similar relative risk for 
plain, enteric-coated; and buffered 
aspirin at high (RR: 5.8-7 .0) and low 
(RR: 2'.8-3 .1) doses. C. A. Silagy et al . 
(Ref. 78) examined the adverse effects of 
low-dose enteric-coated aspirin (100 
mg/d) in 400 subjects 70 years or older 
for 12 months in a double-blind, 
randomized, placebo-controlled trial . 
Clinically evident GI bleeding occurred 
in the enteric-coated aspirin treated 
group but not in the controls. Clinically 
evident bleeding from any site and 


decreased hemoglobin levels were 
significantly greater (p<0:05) in the 
aspirin-treated group than in the control 
group. In summary, clinical trials 
demonstrate UGI bleeding in patients 
who also take enteric-coated aspirin 
products . Therefore, the agency will 
require an alcohol warning for these 
products . 


18 . One comment requested that 
antacid and aspirin combination 
products (highly buffered aspirin in 
solution) that produce sodium 
acetylsalicylate, sodium citrate, and 
carbon dioxide when added to water 
prior to ingestion, not bear an alcohol 
warning . In: support of this request, the 
comment submitted data documenting 
the chemical characteristics and safety 
profile distinguishing these products 
from plain aspirin. These data were 
previously reviewed by the Panel (42 FR 
35346 at 35417) and are not 
resummerized in this document . 
The agency disagrees with the 


comment . The Panel believed there is 
no valid clinical evidence to support the 
claim that. highly buffered aspirin for . 
solution has significantly less potential 
to induce major GI hemorrhage than 
other dosage forms of aspirin (42 FR 
35346 at 35471). The agency concurred 
in comment 31 of the proposed rule for 
UM internal analgesics drug products 
that the direct toxic effects. from the 
Davenport mechanism may be reduced, 
but not eliminated, in highly buffered 
aspirin-for-solution .products (53 FR 
46204 at. 48220). In addition, the 
indirect effects on systemic 
prostaglandin inhibition still play an 
important role in the toxicity of such 
products . Therefore, the agency will 
require an alcohol warning for these 
products . 


19, One comment contended that OTC 
analgesic/antipyretic drug products 
differ in their benefits* end potential for 
injury, and that any proposal to change 
the current labeling on such products 
should he on a product-by-product 
basis. The comment argued that alcohol 
warnings are not appropriate f< . ; 
products intended for relief of mild ta 
moderate symptoms associated WRL 
menstrual periods in teenagers, or tor 
OTC highly buffered aspirin solution 
products indicated for overindulgence 
of food and drink. 
The agency disagrees that these 


products should be exempt from the , 
alcohol warnings: In comment 18 in 
section II .C of this doci ' the agency 
discusses the ̂ .eed for an alcohol 
warning for OTC highly buffemu aspirin 
solution products . Concerning the need 
for warnings on products intended for 
relief of mild to moderate symptoms 
associated with menstrual periods in 
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20 . A number of comments objected 
to the agency's proposed 6-month 
implementation date for the final rule 
because of the potential economic 
impact of the rule based on that 
timeframe. One comment requested 
flexibility in considering the 


- appropriate implementation period for 
ell OTQanaigesic/antipyretic drug 
products or, at minimum, for cough-
cold products containing these 
ingredients . The comment contended 
that the seasonal nature of cough-cold 
products requires large inventory 
stockpiles end shipments prior to the 
cough-cold season. Therefore, 
depending on the time of year that the 
rule becomes final, significant inventory 
may need to be destroyed if products are 
not shipped with required . labeling by 
the effective date. The comment stated 
that industry estimates indicate that the 
average time.to redesign and produce 
new labeling Is 9.25 months. Therefore, 
it would be impossible to comply with 
the proposed 6-month implementation 
period . Trying to force these changes 
more quickly could lead to labeling 
errors, resulting in consumer confusion, 
potential recalls, end unavailability of 
some products in the marketplace . 
Although the agency has suggested 


stick-on labeling as a means to comply 
with the 6-month. implementation date, 
one comment believed that this would 
not be practical or cost-effective for 
most combination cough-cold products. 
This comment further argued that 
current warnings dictated by 
mono~aphs expend most of the 
available space on containers and 
cartons, leaving insufficient room for 
placement of a sticker containing the 
additional warnings . 
Several comments urged the agency to 


coordinate the implementation of the 
alcohol warning with other labeling 
proposals impacting these products. 
One comment requested that the agency 
make the rule effective no sooner than 
the effective date of the final rule for a 
standardized OTC labeling format (6z 
FR 9024) .. The comment noted that the 
agency expects that the standardized 
labeling final rule will result in major 
format and content changes to curre-t 
OTC product labeling. If the final rule 
for the alcohol warning is effective prior 
to the sjandardized format final rule, 
manufacturers will incur significant 
labeling costs for each of these rules 
separately. Another comment requested 


that FDA extend the implementation 
date to 12 months . 
One comment stated that 8 months 


had already been expended to complete 
the addition of-the voluntary warning 
on its acetaminophen products. The 
comment contended that 14 additional 
months would be required to implement 
the alcohol warning for all products 
covered by the final rule. The comment 
recommended that an effective date of 
24 months be established for 
implementation of the final rule for 
affected products that have not been 
updated to include the voluntary 
warning suggested in the proposed rule, 
and 36 months for products that already 
comply with the voluntary warning. comply 


the final rule will have an 
economic impact on some 
manufacturers, the agency believes that 
the potential benefits of the rule, 
including reduced risk of adverse 
effects, override any economic concerns 
(see section III .C of this document). In 
an attempt to minimize the economic 
impact, the agency has allowed for a 6-
month implementation period and the 
use of supplementary labeling (e.g ., , 
stick-on labels) to comply with the final 
rule. Further, manufacturers that 
voluntarily included in their labeling 
the exact werning in the agency's 
proposed rule will be permitted to 
exhaust their inventory of labels . The 
agency believes that these measures will 
help reduce labeling costs that 
manufacturers will incur to make the 
required labeling changes. The agency 
concludes that a 6-month 
implementation period for the required 
warning will ensure that consumers 
have the most recent information for the 
safe and effective use of OTC analgesic/ 
antipyretic drug products . 
III . Analysis of Impacts 
FDA has examined the impacts of this 


final rule under Executive order 12866 
and the Regulatory Flexibility Act (5 
U.S.C. 601-61~, . r.'xecutive Order 12866 
directs agencies to assess all costs and 
benefits of available regulatory 
alternatives and, when regulation is 
necessary, to select regulatory 
appruaches that maximize net benefty 
(including potential economic, 
environmental, public health end safety, 
and other advantages ; distributive 
impacts ; and equity) . Under the 
Regulatory Flexibility Act, if a rule has 
a significant economic impact on a 
substantial number of small entities, an 
agency must analyze regulatory options 
.: .:.t would minimize any signL$ca :it 
impact of the rule on small entities . 


Title II of the Unfunded Mandates 
Reform Act (2 LJ .S.C. 1501 et seq.) 
requires that agencies prepare a written 


statement and economic analysis before 
proposing any rule that may result In an 
expenditure by State, local, and tribal 
governments, in the aggregate, or by the 
private sector of $100 million (adjusted 
annually for inflation) in any 1 year. 
The agency believes that this rule is 


consistent with the principles set out in 
the Executive Order and in these two 
'statutes. The purpose of this rule is to 
add warning statements to the labeling 
of OTC drug products labeled for adult 
use that contain internal analgesic/ 
antipyretic active ingredients. The 
added statements warn of the increased 
risk of adverse effects from the use of 
OTC analgesic/anti pyretic, drug 
products by individua]s who consume 
three or mare alcoholic drinks every 
day. This rule is intended to reduce the 
number of specific adverse events 
associated with the use of these 
products by such individuals. 
A. Beneftts 
As described earlier in this document . 


FDA finds that individuals who 
routinely drink alcohol heavily (three or 
more drinks every day) should be 
specifically warned of risk associated 
with their use of OTC analgesic/ 
antipyretic drug products. For example, 
both aspirin and other N3Am's carry a 
dose-related risk of GI bleeding. 
Alcoholics are also known to be at 
increased risk of liver damage and UGI 
bleeding . However, because UGI 
bleeding and liver damage are not 
unexpected in alcohol . users, medical 
personnel may not routinely investigate 
the use of 01C drug products by , 
patients presenting with these problems . 
Recently, in a number of cases, use of 
acetaminophen was found to be 
associated with pathognomonic 
hepatotoxic changes among heavy 
alcohol users and to be a contributing 
factor in their hospitalization. Many of 
these patients required an extended 
hospital stay . 
FDA cannot quantify the expected 


benefits of this rule, because it lacks the 
data to conduct a quantitative risk 
assessment . The agency notes, however, 
that an estimated il million Americans, 
or about 5.5 percent of the U.S . 
population age 12 and older, are heavy 
drinkers and, therefore, at risk (Ref. 80) . 
Because alcohol warnings on OTC 
analgesic/antipyretic drug products 
could reduce the number of 
hospitalizations of heavy alcohol users 
for hepatic damage and UGI bleeding, 
the potential benefits of the rule ere 
substantial. For example, the cost of a 7-
day hospital stay (the average length of 
stay in 1994 for an alcohol related 
discharge) is about $10,000 (Ref. 81) . 
(Length of stay was calculated as 
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weighted average of alcohol first-listed 
hospital discharges. Cost of stay was 
estimated from the 1987 National 
Medical Expenditure Survey ; cost was 
converted to 1995 dollars using the CPI-
U (consumer price index--urban areas) 
for medical services .) If, among the 11 
millioa consumers potentially at risk, 
this rule prevented even 500 hospital 
visits annually, the present value of the 
avoided costs would be about $75 
million. (This assumes a 7 percent 
discount rate and an infinite time 
horizon.) 
B. Costs y 
OTC drug products containing 


internal analgesic/antipyretic active 
Ingredients, labeled for adult use, will 
require new labeling . to incorporate the 
.warning statements. The agency's Drug 
~Listing System identifies 5,000 to 6,000 
OTC analgesic/antipyretic drug 
products. Assuming an average of 3 
stock keeping units (SKLI's)/product, up 
to 38,000 SKU's will require the alcohol 
warnings. In its analysis of the proposed 
rule, FDA estimated the cost of 
redesigning a label at from 52.000 to 
53,000/SKU . No industry comment 
questioned this estimate. Nevertheless, 
FDA now believes that the lower end of 
that range is more likely, because the 
added warning requires only e straight-
forward text change without significant 
graphics redesign . Alternatively, a 
rivate-label manufacturer estimated 
Tat the shorter implementation period 
would add about S7oo/SKU . On the 
assumption that lost inventory cost for 
branded SKU's will be twice as high, or 
$1,400, and that the market share of 
breaded and private label SKU's is 70 
sad 30 percent, respectively, the added 
cost will amount to about $906 . Thus, 
FDA projects the total cost of the new 
warnings at about 53,000lSKLT . 
Consequently, the estimated one-time 
cost of this rule is about $54 million. 
The actual cost may be lower, because 
the agency is allowing supplementary 
labeling (e .g., stick-on labeling), which 
could reduce inventory-losses. 


C. Small Business Impacts 
The agency estimates that fewer than 


75 OTC drug manufacturers will incur 
costs. FDA does not have data on the 
size distribution of these affected firms, 
but an analysis of an IMS America, Ltd . 
listing of OTC drug manufacturers 
indicates that approximately 70 percent 
of all identified OTC drug 
manufacturers employ fewer than 750 
employees, which is the Small Business 
Administration's definition of a small 
pharmaceutical firm. Consequently, the 
agency finds that this rule may have a 
significant impact on some OTC drug 


manufacturers., . including smaller firms 
and manufacturers of private label 
products . The effect .on individual firms 
will vary with the number of the firm's 
SKU's that require ielabeling and the 
size and cost of the firm's labeling 
inventory. Most small firms will not 
incur significant regulatory costs 
because they manufacture few affected 
SKU's and use less expensive labeling 
stock. On the other hand, smaller firms 
tend to keep relatively larger labeling 
inventories because of the volume price 
discounts offered by printers . These 
firms could experience relatively higher 
costs for lost inventories . 
This rule will not require any new 


reporting or recordl:eeping activities . 
Therefore, no additional professional 
skills are needed . No small entities 
commented on the impact of the 
proposed rule or suggested alternatives 
that would reduce the. economic impact 
on their establishments . 
D. Alternatives 
The agency considered but rejected 


several less,costly regulatory 
alternatives, because they would not 
provide adequate health and safety 
benefits . First the agency considered 
extending the implementation period 
from 6 month& to 1 year. This 
alternative would have saved en 
estimated $18 million due to smaller 
labeling inventory losses . Nevertheless, 
as stated in section II.D of this 
document, in comment 20, the required 
warnings are necessary to alert 
consumers to the potential for serious 
health outcomes . As the warnings 
provide consumers with the critical _ 
information needed for making 
informed decisions, the longer 
implementation phase-in would 
increase the period over which 
consumers may make inappropriate 
choices. The agency concluded that the 
reduced labeling cost associated with 
the longer phase-in would not justify 
the increased risk to the public health 
that would occur over the i. .. ...itional6-
month period. 
The agency then considered 


permitting a 1-year implementation 


F 
enod for those products already 
abeled with less specific alcohol 
warnings . This alternative also was 
rejected, based on the agency's 
determination that most current 
warnings are inadequate, because they 
fail to address the speci6c nature of the 
adverse consequence . 
E. Conclusion 
The above cost estimates demonstrate 


that this rule is not economically 
significant under Executive Order 
12866 . As discussed previously, the 


agency concludes that this rule is the 
least burdensome alternative that meets 
the agency objective of providing the 
public with important health end safety 
information in a timely manner. As this 
:ule may have a significant impact on a 
substantial number of small entities, 
this analysis, together with other, 
relevant sections of this document, 
serve as the agency's regulatory 
flexibility analysis ., as required under 
the Regulatory Flexibility Act. Finally, 
the Unfunded Mandates Reform Act 
does not require a cost-benefit analysis 
of this rule, because the rule will not 
result in en expenditure by State, local, 
or tribal governments, in the aggregate, 
or by the private . sector of $100 million 
in any 1 year . 
IV . Paperwork Reduction Act of 1995 
FDA concludes that the warning 


statement set forth in this document is 
not subject to review by the Office of 
Management end Budget because it does 
not constitute a "collection of . 
information" under the Paperwork 
Reduction Act of 1995 (44 U.S.C. 3501 
et seq.) Rather, the required warning 
statement is a "public disclosure of 
information originally supplied by the 
Federal government to the recipient for 
the purpose of disclosure to the public" 
(5 CFR 1320.3(C)(2)). 
V . Environmental Impact " 
The agency has determined under 21 


CFR 25.30(h) that this action is of a type 
that does not individually or 
cumulatively have a significant effect on 
the human, environment. Therefore, 
neither an environmental assessment 
nor an environmental impact statement 
is required . 
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)rugs, Labeling. Reporting and ordlceepfng requirements . 
Therefore, under the Federal Food, ru g, and Cosmetic Act and under Wority, delegated to the Commissioner ood and Drugs . 21 CFR part 201 is e nded as f Il 


0 8 -2, 


o----- 


PART 201--LABELING 


56801 


1 . The authority citation for 21 CpR part 201 continues to read as follows: 
Authority: 21 U.S.C. ~21, 331, 351, 352, 353, 355, 358, 360, 380b, 360gg-9gpea, 371, 374, 379e ; 42 U.S .C, 218, 241, 282, 284. 
Z . Section 201:322 is added to subpart c to read as follows : 


§ 201.322 OvsMhs-couebr drug Products containing Internal analpeNNclantlpyroUc active Ingredients; required alcohol warning. 
(a) People who regularly consume large quantities of alcohol (three or more drinks every day) have an increased risk of adverse effects (possible liver damage or gastrointestinal bleeding), OTC ~8 products containing internal analgesic/ , antipyretic active ingredients may cause similar adverse eft'ects. FDA concludes that the labeling of OTC drug products containing internal analgesic/antipyretic 


active ingredients should advise consumers with e history of heavy alcohol use to consul( a physician, Accordingly . any p"~ ~g product, 
labeled for adult use, contatning any internal aaalgesic/~~py~c active 
ingredients (including, but not limited , to, acetaminophen, aspirin. carbaspirIn caldum. choline salicylate, ibupiofen, ketoprofen,.magnes;um ~~,1a~~ 
naproxen sodium, and sodium 
salicylate) alone or in combination shall bear an alcohol warning statement in its labeling as follows: 


(1) Acetaminophen. "Alcohol 
yy~8 "" Iheeding in boldface type); ',If you consume 3 or more alcoholic drinks every ~y, e~.ya~: doctor whether you hould take acetaminophen or other ain relievers/fever reducers. 
Acetaminophen may cause liver amage." 


(2) Nonsteroidal anti-inflammatory 
nalgesic/antipyretic active 
ngnedients-including but not limited aspirin, carbaspirin calcium, choline alicylate, ibuprofen, ketoprofen; agnesiutn salicylate, napr,nxen 
dium, and sodium'salicylate. Alcohol Warning" [heading ~ boldface ypeJ : "If you consume 3 or more coholic drinks every day, ask your ctor whether you should take [insert e nonsteroidal anti-inflammatory 
algesic/antipyratic active ingredientJ or other pain relievers/fever reducers . [Insert one nonsteroidal anti . ~ 


~eaimatory analgesic/antipyretic active ingredient) may cause stomach bleeding.- 
(3) Combinations of acetaminophen 


with nonsteroidal anti-inflammatory 
analgesic%nfipyreLe active 
ingredients--.including but not limited to aspirin, cnrbQSpirin calcium, choline 







56802 Federal Register/ Vol. 63, No. 205 / Friday, October 23, 1998 / Rules and Regulations 


" 


salicylate, ibuprofen, ketoprofen, 
magnesium salicylate, naproxen 
sodium, and sodium salicylate . 
"Alcohol Warning" ~ [heading in boldface 
type]: "If you consume 3 or more -
alcoholic drinks every day, ask your 
doctor whether you should take [insert 
aceteminophen and one nonsteroidal 
anti-inflammatory, analgesic/antipyretic 
active ingredient-including, but not 
limited to aspirin, cerbespirin calcium, 
choliae salicylate, magnesium 
saticylaEe, or sodium ealicylate] or other 
pain relfevers/fever reducers . 
[Acetaminophen and (insert one 
nonsteroidal anti-inflammatory 
analgesic/antipyretic ingredient-
including, but not limited to aspirin, 
carbespirin calcium, choline sallcylate, 
magnesium salicylate, or sodium 
salicylateJ may cause liver damage and 
stomach bleeding." 


(b) Requirements !o supplement 
approved application . Holders of 
approved applications for OTC drug ". 
products that contain internal analgesic/ 
antipyretic active ingredients that. are 
subf ect to t6-requirements o# paragraph 
(a) of this section must sub milt 
supplements under § 314.70(c) of this 
chaptei` to include the required warning 
in the product's labeling. Such labeling 
may be put into use without advance 
approval of FDA provided it includes 
the exact information included in 
paragraph (a) of this section. 


(c) Any drug product subject to this 
section that is not labeled as required 
end that is initially introduced or 
initially delivered for introduction into 
interstate commerce after April 23, 
1999, is misbranded under section 502 
of the Federal Food, Drug, and Cosmetic 


Act (21 U.S.C. 352) and is subject to 
regulatory action . 


Dated: July 22, 1998 . 


'.tichsel A. Frledman, 


Acting Eoa,rr,issionerof Food andDrugs. 
" . Donna E. ShaIala . 


Secretary of Health and fiuman Services . 
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Internal Analgesic, Antipyretic, and 
Antirheumatic Drug Products for Over-
The-Counter Human Use; Final Rule 
for Professional Labeling of Aspirin, 
Suffered Aspirin, and Aspirin in 
Combination With Antacid Drug 
Products 


AGENCY: Food and Drug Administration, 
HHS. 
ACTION: Final rule . 


stJIwMnaY : The Food and Drug 
Administration (FDA) is issuing as a 
final rule . professional labeling for over-
the-counter (OTC) internal analgesic, 
antipyretic, and antirheumatic drug 
products containing aspirin, buffered 
aspirin, and aspirin in combination with 
an antacid. This portion of the final 
monograph is being issued prior to the 
entire monograph so that the 
professional labeling of these products 
will reflect the latest information on 
cardiovascular, cerebrovascular, and 
rheumatologic uses . FDA is issuing this 
final rule after considering comments on 
the agency's proposed regulation for 
OTC internal analgesic, antipyretic, and 
antirheumatic drug products . a 
proposed amendment to the regulation, 
and data and information that have 
come to the agency's attention . 
EFFECTIVE DATE : October 25, 1999 . 
FOR FURTHER INFORMATION CONTACT : Id8 
I. Yoder, Center for Drug Evaluation and 
Research (HFIl-5so), Food and Drug 
Administration, 5600 Fishers Lane, 
Rpckvil]s, MD 20857,301-827-2222 . 


SUPPLEMENTARY INFORMA71ON : 


I. Background 
in the Federal Register of November 


16,'1988 (53 FR 46204), FDA published, 
under 21 CFR 330.10(a)(7), a notice of 
proposed rulemaking, in the form of a 
tentative final monograph ('TFM), that 
would establish conditions in part 343 
(21 CFR part 343) under which OTC 
internal analgesic, antipyretic, and 
antirheumatic drug products are 
generally Tecognized as safe and 
effective and not misbranded . In the 
TFM (53 FR 46204 at 46258 and 46259), 
the agency proposed professional 
labeling in § 343.80 for the use of 
aspirin for rheumatologic diseases, for 
reducing the risk of recurrent transient 
ischemic attacks (TIA's) or stroke in 


men who have had trnnsient ischemia of 
the brain due to fibrin platelet emboli, 
and for reducing the risk of desth and/ 
or nonfatal myocardial infarction (MI) in 
patients with a previous infarction or 
unstable angina pectoris . The agency 
also proposed professional labeling for 
the use of carbaspirin calcium, choline 
salicylate, magnesium salicylate, or 
sodium salicylate for rheumatologic 
diseases . Interested persons were 
invited to submit new data or file 
written comments, objections, or 
requests for oral hearing before the 
Commissioner of Food and Drugs 
regarding the proposal . 


In response . to the TFM, the agency 
received four comments and three 
citizen petitions related to the 
professional labeling of aspirin for 
cardiovascular arid cerebrovascular uses 
(Ref. 1) . No comments were received on 
the professional use of aspirin drug 
products for rheumatologic diseases . In 
response to two of the petitions, the 
agency proposed to amend the 
professional labeling section of the TFM 
for OTC internal analgesic, antipyretic, 
and antirheumatic drug products 10 
include an indication for aspirin for 
suspected acute MI (61 FR 30002, June 
13, 1996) . In response to the proposed 
amendment, the agency received 10 
comments (Ref. 2). 
In the T'FM for OTC internal 


analgesic; antipyretic, and 
antirheumstic drug products (53 FR 
46204 at 48205), and in the proposed 
amendment to the TFM (el FR 30002), 
the agency proposed that any final rule 
that may issue based on the proposal 
will be effective 12 months after the 
date of publication in the Federal 
Register. Therefore, on or after October 
25, 1998, the dissemination of 
professional labeling that does not 
comply with this final rule may result 
in regulatory action against the product, 
the marketer, or both. Manufacturers are 
encouraged to comply voluntarily with 
this final rule at the earliest possibl, 
date . 
The labeling in this final rule for 


professional use of aspirin drug 
products contains complete information 
on certain professional uses of aspirin, 
including information for professionals 
on the treatment of the signs and 
symptoms of rheumatologic disease. 
The labeling is organized and presented 
in a manner similar to that required of 
prescription drug products under 
§§ 201.58 and 201.57 (21 CFR 201.56 
and 201.57) . The labeling in this final 
rule also includes an optional highlights 
section that summarizes the 
professional indications and the 
recommended dosage and 
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salicylate, Ibuprofen, ketoprofen, 
magnesium sallcylate, naproxen 
sodium, and sodium salicylate. 


-" "Alcohol Warning" [heading in boldface 
type] : "If you consume 3 or more 
alcoholic drinks every day, ask your 
doctor whether you should take [insert 
acetaminophen and one nonsteroidal 
anti-inflammatory analgesic/antipyretic 
active ingredient-including, but not 
limited to aspirin, carbaspirin calcium, 
chollne salicylate, magnesium 
salicylate, or sodium salicy(ate] or other 
pain relievers/fever reducers . 
(Acetaminophen and (insert one 
nonsteroidal anti-inflammatory 
analgesic/antipyretic Ingredient-
including . but not limited to aspirin, 
carbaspirin calcium, chollne sallcylate, 
magnesium salicylate, or sodium 
salicylate] may cause liver damage and 
stomach bleeding." 


(b) Requirements to supplement 
approved application . Holders of 
approved applications for OTC drug 
products that contain Internal analgesic/ 
antipyretic active Ingredients that are 
subject to the requirements of paragraph 
(a) of this section must submit 
supplements under § 314.70(c) of this 
chapter to include the required warning 
in the product's labeling. Such labeling 


T ay be put into use without advance 
approval of FDA provided it includes 
the exact information included in 
paragraph (a) of this section. 


(c) Any drug product subject to this 
section that is not labeled as required 
and that is initially introduced or 
initially delivered for introduction into 
interstate commerce after April 23, 
1999, is misbranded under section 502 
of the Federal Food, Drug, and Cosmetic 
Act (21 U .S .C . 352) and is subject to 
regulatory action . 
bated : July 22, 1998 . 


Michael A . Frledman, 
Acting Commissioner of Food and Drugs. 
Donna E. Shalala, 
Secretary of Health and Human Services . 
[FR Doc. 98-28520 Filed 10-21-98 ; 10:58 
am] 
BILUNG CODE 4160-01-F 
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DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 


Food and Drug Administration 


21 CFR Part 343 


[Docket No . 77N-094A] 
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internal Analgesic, Antipyretic, and 
Antirheumattc Drug Products for Over 
The-Counter Human Use; Final Rule 
for Professional Labeling of Aspirin, 
Buffered Aspirin, and Aspirin in 
Combination With Antacid -Drug 
Products 


AGENCY : Food and Drug Administration, 
HHS. 
ACTION : Final rule . 


SUMMARY : The Food and Drug 
Administration (FDA) is issuing as a 
final rule professional labeling for over-
the-counter (OTC) internal analgesic, 
antipyretic, and antirheumatic drug 
products containing aspirin, buffered 
aspirin, and aspirin in combination wit 
an antacid . This portion of the final 
monograph is being issued prior to the 
entire monograph so that the 
professional labeling of these products 
will reflect the latest information on 
cardiovascular, cerebrovasculat, and 
rheumatologic uses . FDA is issuing this 
final rule after considering comments on 
the agency's proposed regulation for 
OTC internal analgesic, antipyretic, and 
antirheumatic drug products, a 
proposed amendment to the regulation, 
and data and information that have 
come to the agency's attention . 
EFFECTIVE DATE : October 25, 1999 . 
FOR FURTHER INFORMATION CONTACT : Ida 
I . Yoder, Center for Drug Evaluation and 
Research (HFD-560), Food and Drug 
Administration, 5600 Fishers Lane, 
Rockville, MD 20857, 301-827-22?' 
SUPPLEMENTARY INFORMATION : 


I . Background 
In the Federal Register of November 


16, 1988 (53 FR 46204), FDA published, 
under 21 CFR 330 . 10(a) (7), a notice of 
proposed rulemaking, in the form of a 
tentative final monograph (TF1v), that 
would establish conditions in part 343 
(21 CFR part 343) under which OTC 
internal analgesic, antipyretic, and 
antirheumaeic drug products are 
generally recognized as safe and 
effective and not misbranded . In the 
TFM (53 FR 46204 at 46258 and 46259) . 
the agency proposed professional 
labeling in § 343.80 for the use o! 
aspirin for rheumatologic diseases, for 
reducing the risk of recurrent transient 
ischemic attacks (TfA's) or stroke in 


men who have had transient ischemia of 
the brain due to fibrin platelet emboli, 
and for reducing the risk of death and/ 
or nonfatal myocardial infarction (MI) in 
patients with a previous infarction or 
unstable angina pectoris . The agency 
also proposed professional labeling for 
the use of carbasplrin calcium, choline 
salicylate, magnesium salicylate, or 
sodium salicylate for rheumatologic 
diseases . Interested persons were 
invited to submit new data or file 
written comments, objections, or 
requests for oral hearing before the 
Commissioner of Food and Drugs 
regarding the proposal . 


In response to the TFM, the agency 
received four comments and three 
citizen petitions related to the 
professional labeling of aspirin for 


- cardiovascular and cerebrovascular uses 
(Ref, 1) . No comments were received on 
the professional use of aspirin drug 
products for rheumatologic diseases . In 
response to two of the petitions, the 
agency proposed to amend the 
professional labeling section of the TFM 


h for OTC internal analgesic, antipyretic, 
and antirheumatic drug products to 
include an indication for aspirin for 
suspected acute MI (61 FR 30002, June 
13, 1996). In response to the proposed 
amendment, the agency received 10 
comments (Ref. 2) . 


In the TFM for OTC internal 
analgesic, antipyretic, and 
antirheumatic drug products (53 ER 
46204 at 46205), and in the proposed 
amendment to the TFM (61 FR 30002), 
the agency proposed that any final rule 
that may issue based on the proposal 
will be effective 12 months after the 
date of publication in the Federal 
Register . Therefore, on or after October 
25, 1998, the dissemination of 
professional labeling that does not 
comply with this final rule may result 
in regulatory action against the product, 
the marketer, or both. Manufacturers -
encouraged to comply voluntaril, with 
this final rule at the earliest possible 
date . 
The labeling in this final rule for 


professional use of aspirin drug 
products contains complete information 
on certain professional uses of aspirin, 
including information for professionals 
on the treatment of the signs and 
symptoms of rheumatologic disease . 
The labeling is organized ai tu F . asented 
in a manner simuar to that requ :--~' of 
E; : :~scription drug products under 
~§ 201 .56 and 201 .57 (21 CFR 201 .56 
anc . 201 .57) . The labeling in this final 
rule also includes an optional highlights 
section that summarizes the 
professional indications and the 
recommended dosage and 
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administration for each professional 
indication . 


Q. The Agency's Conclusions on the 
" Comments 


A. Comments to the TFM 
1 . One comment requested that 


aspirin be approved for use as a 
prophylaxis for primary (first) MI under 
a physician's supervision . The comment 
based its request on the preliminary 
report of a large, highly statistically 
significant, reduction (47 percent) in the 
risk of total (fatal and nonfatal) MI in 
subjects taking aspirin in the U.S . 
Physicians' Health Study (Ref. 3) . A 
final report was published later (Ref. 4) . 
The agency also considered the 


British Doctors Study, by Peto et al . 
(Ref. 5), that was s:milar in many 
respects to the U.S . Physicians' Health 
Study. It randomized 5,139 apparently 
healthy male doctors, to 500 milligrams 
(mg) aspirin dally, or to no aspirin, to 
see whether aspirin would reduce the 
incidence of, and mortality from, stroke, 
MI, or other vascular conditions . The 
British Doctors Study, despite its 
similarity to the U.S . Physicians' Health 
Study, does not support the use of 
aspirin to prevent an initial MI. After 6 


. years of followup, there were 23.5 
confirmed nonfatal MI reports per 1,000 
participants in the aspirin group and 24 


. per 1,000 in the no-aspirin group. When 
possible MI reports were added, the 
total was 30 per 1,000 for the aspirin 
group and 26.4 per 1,000 for the no-
aspirin group. From a safety viewpoint, 
disabling stroke was significantly more 
frequent in the aspirin group than the 
no-aspirin group (19.1 versus 7.4 per 
10,000 man years, p < 0.05) . In addition, 
expected gastrointestinal (GI} events 
(e .g ., nonfatal peptic ulcers, bleeding, 
dyspepsia) occurred in the aspirin 
group. 
On October 6 . 1989, FDA's 


Cardiovascular and Renal Drugs 
Advisory Committee (the Committee) 
considered a claim for aspirin for the 
prevention of primary (first) heart attack 
based on the findings of the U .S . 
Physicians' Health Study (Refs . 3 and 4) . 
The Committee was aware of the 
findings of the British Doctors Study, 
but only the findings from the U.S . 
Physicians' Health Study were 
presented in detail . The Committee 
recommerded (by a 5 to 3 vote) that, 
although some claim should be 
cc nsidered for some high-risk group of 
Fatients, aspirin should not be used 
routinely in patients without risk factors 
or in women, Until such patients had 


" been studied . The Committee minority 
was concerned about the toxicity of 
aspirin and the number of normal 


individuals at low risk of having a hea 
attack who would be treated long term 
The Committee unanimously agreed 
that patients should ask their doctor 
before beginning prophylactic therapy . 
The agency has considered the 
Committee's views in conjunction with 
the additional data that have been 
subsequently submitted to FDA. 
The agency does not consider the 


results of the aspirin component of the 
U.S . Physicians' Health Study adequate 
to support the effectiveness of aspirin i 
decreasing the risk of MI in healthy 
individuals without evidence of 
coronary artery disease because of 
concerns about the revised primary 
endpoint, the study population, and the 
results of the British Doctors Study . 
The primary endpoint described in 


the protocol for the -spirin component 
of the U.S . Physicians' Health Study 
was total cardiovascular mortality . On 
interim evaluations, however, it became 
clear to the Data Monitoring Board 
(DMB) for the study that the aspirin arm 
of the study had little chance of 
showing a survival effect before the year 
2000, if then, because the mortality rate 
was far lower than expected and the 
study did not show even a positive 
trend for this endpoint . There were 81 
deaths in the aspirin group and 83 in 
the placebo group (p = 0.87) . The DMB 
also took note of the reductions in total 
(fatal and nonfatal) MI, a finding they 
considered persuasive . Because the 
study had little hope of showing an 
effect on the primary endpoint and 
because of the reduction in MI, the DMB 
recommended early termination of the 
aspirin component of the trial (Ref. 3) . 
The early stopping rule stated in the 
grant proposal (but not in the protocol) 
was that the trial would continue unless 
chi-square tests comparing treatments 
reached an extreme value, such as 9.0 
(i .e ., if p < 0.0027) . The proposal did not 
state explicitly wh' ' ~ndpoint was the 
basis for the .: .:riv seoppin~ rule . It is not 
clear which er,dpoint served as the basis 
for the early stopping rule . Thus, it is 
not clear h )w the reported p values 
should be _ .ijusted retrospectively 
although some adjustment would be 
required . 
The finding of a reduction in risk of 


MI in the U.S . Physicians' Health Study 
is further weakened because some of the 
study patients had a prior Ml, aru 
~~-irin is already known to reduce the 
risk if recurrent MI in such patients . 
Accc . .: : ;~g co the stud ~~ protocol, 
subjects should not have had an NE 
before randomization . However, based 
on the agency's inspection of the 
subjects' records, at least 40 (about 8 
percent) of the 512 subjects w~ho 
suffered a nonfatal '~9I during the study 


rt also had evidence of an old MI . The 
. exact number of cases with prior MI in 


the entire study population at the time 
of randomization is not known. 
Therefore, it is not possible to determine 
with assurance how much of the effect 


th of aspirin attributed to prevention of a 
primary MI was really prevention of a 
reinfarction . 
The U.S . Physicians' Health Study 


also found a statistically significant 
e reduction in the risk of fatal acute MI in 
n the aspirin group, but no overall effect 


on survival . The agency does not 
consider this finding persuasive . 
Assessing cause-specific mortality is 
usually difficult and the finding of 


e benefit is of uncertain meaning in the 
face of equivalent total cardiovascular 
mortality (the original primary 
endpoint) . Thus, [he decrease in acute 
MI deaths in the aspirin group were 
almost matched by an increase in 
sudden deaths, not an obviously 
worthwhile effect . Redefinition of 
endpoints would, in any case, require 
adjustment for multiplicity, but it is 
difficult to describe the appropriate 
adjustment, as the number of possible 
secondary endpoints is unspecified. The 
nominally significant decrease of fatal 
MI (p = 0.004) thus needs considerable 
upward adjustment and would not be 
close to the significance level needed at 
an interim point (p < 0.0027) . 


In addition, some of the cause of 
death assignments are questionable . The 
agency evaluated the deaths in the study 
attributed to fatal acute MI (10 in the 
aspirin group and 28 in the placebo 
group) and to "sudden death" (221n the 
aspirin group and 12 in the placebo 
group) and found that one death in the 
placebo group attributed to acute MI 
was due to stroke . Another placebo 
subject classified as MI had no evidence 
of MI, but could have been classified as 
a "sudden death." Thus the number of 
confirmed MI's in the placebo group 
decreases from 28 to 26, and the number 
of "sudden deaths" increases from 12 to 
13 . 
On the other hand, the autopsy report 


of one aspirin subject categorized under 
'sudden death" listed acute MI as the 
cause of death . Another aspirin subject, 
in the sudden death category, 
experienced chest pain and vomiting 
before collapsing, and the autopsy 
sho,xcd "moderate to severe 3-vessel 
atherosclerosis %vith apparent 
myocardial ischemia in a patient with 
right and !ef : myocardial hypertension 
and uxtensi\ e old septa] scarring." It is 
likely that this patient's death was due 
to acute M1 . Thus, if 2 of the 22 deaths 
in the aspirin group classified as 
"sudden death" had been classified as 
confirmed acute MI (increasing that 
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total from 10 to 12), the "sudden death" In at least some people at higher risk 2 . One comment asked that the 
. total would be decreased from 22 to 20 . (people who have had an acute MI or professional labeling in proposed 


The cause of death could not be have TIA's), aspirin is known to provide § 343.80(b) for aspirin for TIA include 
" established with certainty in most 


" 
a net benefit. There may be other both men and women, not)ust men. The sudden subjects . All subjects in the populations in whom the net effect of comment cited results from the Second 


death" category for whom relevant aspirin is favorable, but the U.S . International Study of Infarct Survival 
information was available had a history Physicians' Health Study does not QSIS-2) (Ref. 7), based on an analysis of 
of atherosclerotic cardiovascular define such groups . The investigators a subset of data for men and women 
disease, peripheral vascular disease, or did not identify any group in which separately, to support its request. The 
hypertension . Therefore, all of the cases aspirin could reduce the incidence of absolute decrease in mortality for the 
of sudden death could have resulted fatal and nonfatal heart attack without aspirin group compared to placebo was 
from an acute MI . Thus, there could increasing the incidence of other causes 2.4 percent for men and 2.6 percent for 
have been 32 cases (12 identified, 20 of death or disability . women. The comment concluded that 
possible) of fatal MI in the aspirin group The Steering Committee of the U.S . this study showed that, up to 5 weeks, 
versus 39 (26 identified, 13 possible) in physicians' Health Study Research mortality was significantly reduced (p < 
the placebo group. This difference is not Group (Ref . 4) suggested that aspirin is 0.01) in both men and women who had 
statistically significant (p > 0 .50) . This beneficial in prevention of the first heart suffered acute MI and were treated for 
analysis could be considered a "worst attack (at least in men over 50), but 1 month with aspirin. The comment 
case analysis of the fatal MI Finding, stated : "Although the short-term benefit added that this study also showed that 
but it illustrates the difficulty of cause- of aspirin in these populations appears aspirin reduced the Incidence of 
specific mortality findings . 
The agency also does not believe the 


to outweigh its risks, the long-term 
advantage and toxicity of the drug 


nonfatal stroke and nonfatal MI in both 
men and women. 


reported 18 percent reduction in the 
endpoint of nonfatal MI, nonfatal stroke, 


remain uncertain." In a more recent 
review article (Ref. 6) by several 


The comment complained that the 
study (Ref. 8) supporting the use of 


and total cardiovascular mortality can 
be taken as significant . For the members of the U.S . Physicians' Health 


Study Research Group, members of the 
aspirin only in men to reduce the risk 
of recurrent TIA or stroke was only one 


combined endpoint, there were 307 
subjects in the aspirin group and 370 in 


Steering Committee, and others, small trial with a marginally significant 
overall result The comment mentioned 


the placebo group (relative risk 0.82: p concerning primary prevention of MI, 
the authors concluded the following: 


. 
that the results of this study were 


= 0.01) . The reported p value of 0.01 is ~"Any decision to use aspirin subdivided by gender, and a data- 
well above the stopping rule p value of 
0.0027. Therefore, the study did not Prophylaxls should be made on an 


i di d l b d 
dependent subgroup analysis suggested 
an effect only in men. Such subgrou 


, provide persuasive evidence that aspirin n vi ua asis an , in general, should 
be considered only for those whose 


p 
analysis, the comment contended, is 


has a beneficial effect on the combined 
endpoint. In addition, the isolated absolute risk of a first MI is sufficiently 


h h 
frequently unreliable . The comment 
suggested that the ISIS-2 study results 


~ finding of a statistically significant ig to warrant accepting the potential 
adverse effects of long-term aspirin 


, 
which showed reduced mortality in 


effect on nonfatal MI is not persuasive . use " both men and women given aspirin 
Of note is the fact that the British 
Doctors Stud completely failed to 


. 
In summary, the U.S . Physicians' following acute MI, should "Illuminate" 


data from trials in a different occlusive 
replicate this finding . 
The reduction in incidence of fatal 


Health Study failed to show a y 
significant effect, or even a beneficial 


vascular disease (TIA). 
The agency is in substantial 


and nonfatal MI was also accompanied trend, on the specified primary study agreement with the comment that there 
by an increase in strokes, especially 
severe, fatal, hemorrhagic stroke, and by 


endpoint of total cardiovascular 
mortality. The study was stopped early 


is no reason to distinguish between 
genders with respect to using aspirin to 


a greater incidence of sudden death and and multiple secondary endpoints were reduce the risk of recurrent TIA or 
"other" cardiovascular deaths . Thus, evaluated. The effects of aspirin on fatal stroke . Although subset differences are 
there was no overall benefit or favorable acute MI and on the combined endpoint known to occur, in general, results are 
trend on mortality . Cerebral hemorrhage of nonfatal MI, nonfatal stroke, and total considered applicable to the whole 
as a cause of stroke was reported more cardiovascular mortality we-- not group unless there is reason not to do 
often in the asp : . in group than in the statistically significa~- -hen so (Ref. 9) . In the present case there was 
placebo group (23 versus 12) . The adjustments were made 'or early 


, 
initially, reason to limit the TIA claim incidence of ulcers, "other stopping . There was an isolated finding co males . The indication in proposed 


noninfectious diseases of the digestive of a statistically significant effect on § 3-k3 .80(b) was based on results of the tract," bleeding problems, and the need nonfatal MI (a secondary endpoint), but Canadian Cooperative Study Group trial for transfusion, also was significantly the value of this finding is questionable (Ref . 8) and the Fields study (Ref. 10) . increased, and one aspirin subject died in the face of adverse trends on stroke In these studies, there seemed to be a from GI bleeding . Although these side and causes of death other than acute MI, difference in response with gender 
effects would not prevent the use of Of note is the fact that the British when subset analyses were done . aspirin if its net benefit on coronary Doctors Study completely failed to However, there were very few women in artery and cerebrovascular events were replicate this finding on nonfatal MI . the trials and the number of events favorable, the effects are not trivial . Thus, the agency concludes that the reported was small . 


It seems probable that the net benefit available data do not support the Data from subsequent trials do not 
of aspirir .5 =riticallv dependent on the professional labeling of aspirin for the substantiate a gender difference in the 
underly:ng risk for curonar~ and prevention of first MI . The U.S . effect of aspirin on cerebrovascular 
cerebral evciits, and that use of aspirin Physicians' Health Study (Refs . 3 and -i) . events, and trends in women have been requires kno,.ving more about its effects in particular, did not show a staUstically similar to results seen in men . The UK- in various Populations In people at low significant effect when all deaths as well TIA aspirin trial (Ref. 11), in which 25 risk for acute NIL the increased risk of as nonfatal MI and stroke were percent of the subjects were women, 
stroke mav result in a net disadvantage . combined . showed favorable trends for the 
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_ endpoint of major stroke, MI, or death. 
The AICLA study (Ref. 1Z), which 
reportedly showed an effect of aspirin 
for secondary cerebral events in a group 
that included 30 percent women, 
showed no significant difference 
between men and women. Although the 
study was small, subset analysis showed 
a trend favoring women, with a 
numerically larger effect on stroke in 
women than in men . The study by 
Sivenius et al. (Ref . 13) included a larger 
proportion of women (42 percent in the 
intent-to-treat analysis and 44 percent in 
the explanatory analysis), and the 
investigators reported a statistically 
significant effect in women. That study 
did not include an aspirin-only arm, but 
there is little evidence that 
dipyridamole contributes to the effect of 
the aspirin plus dipyridamole 
combination (Refs . 12 and 14) ; thus, this 
study provides some support for an 
effect of aspirin in women. The Swedish 
Cooperative study (Ref. 15) failed to 
show an effect for aspirin overall, in 
men or in women . 
The agency believes the available data 


support the conclusion that women 
with a history of TIA should benefit 
from aspirin therapy. Early evidence 
supporting this use of aspirin came from 
studies that included mostly men, but 
studies since the Canadian and Fields 


" studies show numerically similar results 
for men and women. Favorable trends 
have generally been seen in women as 
well as men . Therefore, the agency is 
revising the professional labeling in 
§ 343.80 for cerebrovascular uses so that 
the indication is for "patients" rather 
than for "men." 


3 . One comment asked that the dosage 
for aspirin for TIA in proposed 
§ 343 .80(b) be reduced from 1,300 mg to 
300 mg a day . The comment contended 
that data from many different trials of 
antiplatelet treatments in many different 
occlusive vascular conditic_ _ could be 
viewed together. The comment stated 
that this approach could bc used 
because, no matter what the prior 
medical condition may have been, the 
chief diseases to be prevented (occlusive 
stroke and coronary artery occlusion) 
may be much the same . The comment 
explained that aspirin doses of only 100 
to 200 mg daily inhibit cyclo-oxygenase-
dependent platelet aggregation so 
completely that little extra effect would 
result from higher daily doses . The 
comment cited the ISIS-2 study (Ref. 7) 
as sh:)%ving that (60 mg aspirin daily 
was hi~~hly protective in preventing 
death (p < O.U() and in reducing 
nonfatal stroke and nonfatal tit! in 


" subjects who suffered an acute Ml . 
The comment also cited the Trialists' 


report (Ref. 16), a meta-anafysis o( the 


results of 25 randomized clinical trials 
of the prolonged treatment with drugs 
that inhibit platelet aggregation . The 
comment stated that when the trials are 
viewed together : (I) The benefits of 
antiplatelet treatment are about the 
same in cardiac patients (unstable 
angina and Mn as in cerebral patients 
(TIA and stroke thought to be 
occlusive), and (2) the various 
treatments used, including 300 mg of 
aspirin daily, were comparable . The 
comment mentioned that aspirin 
gastrotoxicity is dose-related, and cited 
the UK-TIA trial (Ref. 11) in which 
more GI symptoms (indigestion, nausea, 
heartburn, or vomiting) occurred with 
1,200 mg than 300 mg daily aspirin (a 
difference of 9.4 percent (2p < 0.001)) . 
Another com .lent asked the agency to 


consider lower doses of aspirin for 
maintenance therapy . The comment 
described several serious nasal 
hemorrhages that occurred when taking 
maintenance therapy of "one half 
aspirin tablet (strength not stated) 
daily." The comment also mentioned a 
number of instances of sustained 
bleeding from shaving nicks, bleeding 
after accidents, bleeding ulcers, and 
complications during surgery based on 
personal experience or the experiences 
of friends or neighbors who were taking 
aspirin for maintenance therapy . The 
comment concluded that the proposed 
FDA dosage is several times the dosage 
needed for most maintenance therapy 
and that FDA should lower the dosage . 
The agency has considered the dosage 


of aspirin for cardiovascular and 
cerebrovascular conditions and 
concludes that specific doses for 
specific uses of aspirin, supported by 
appropriate data, are necessary for an 
optimum benefit to the user, and, in 
general, that a minimum effective dose 
established for a given indication 
should be used to minimize dose-related 
adverse effects . The agency has 
determined that the ISIS-2 s .,.Uy (Ref . 
7) supports the professional labeling of 
aspirin in the treatment of suspected 
acute MI at a dosage of 160 !0 162.5 mg 
daily . However, the ISIS-2 study did 
not show, nor was it intended to show, 
the effect of aspirin on subjects with 
TIA or other cerebrovascular events . 
The Trialists' report (Ref. 16) 


evaluated antiplatelet treatment of 
subjects with a range of symptoms (e .g ., 
TIA, occlusive s«nte, unstable angina, 
and MI) using a number of antiplatelet 
agents, not only aspirin . Some of the 
studies (Refs . 8 . 10 tl :rough 12, 15 . and 
17 through 19) used aspirin alone and 
included cerebrovascular subjects given 
dosages ranging from 990 to 1,500 mg 
daily, except one arm of the UK-TIA 
study that used a dosage of 300 mg daily 


in parallel with a 1,200 mg dose . The 
primary endpoints of most of these 
studies were combined events, 
including strokes (fatal and nonfatal) 
and death . In some of the studies, TIA 
or MI was also included in the primary 
endpoint . The Trialists' group (Ref. 16) 
did a meta-analysis suggesting the 
effectiveness of lower doses of aspirin 
(less than 160 to 324 mg per day) in 
reducing combined events (nonfatal 
stroke, MI, or vascular death), but all 
studies except the UK-TIA study 
involved subjects with a history of MI 
or angina rather than a history of 
cerebrovascular events . 


In a subsequent publication (Ref. 20), 
the Trialists' group provided some 
support for the role of antiplatelet 
therapy in prevention of . - -nfatal 
strokes in subjects with prior stroke or 
TIA . Among the 10 trials that used 
aspirin alone, dosages ranged from 50 to 
1,300 mg per day . Three of these trials 
(UK-TIA, Danish Very-Low-Dose, and 
Swedish Aspirin Low-Dose Trial 
(SALT)) used comparatively low doses 
of aspirin (Refs . 11, 21, and 22) . 
The UK-TIA study (Ref. 11) alone 


showed no difference in effectiveness 
between the 300 mg and the 1,200 mg 
aspirin daily dose in a TTA population, 
but the incidence of side effects, 
especially GI, was greater for the 1,200 
mg dose . The beneficial effect of aspirin 
on major stroke alone and on the 
composite events, disabling stroke or 
vascular death, was not sufficient to 
show a significant difference between 
aspirin and placebo, but it did show a 
trend in favor of aspirin . For the 
combined endpoint of ail death, 
nonfatal major stroke, and nonfatal MI, 
the study showed an 18-percent (95 
percent confidence interval, 2 to 31 
percent) reduction by aspirin (combined 
300 and 1,200 mg groups) . The Danish 
Very-Low-Dose Study (Ref. 21) used 
aspirin doses ranging from 50 to 100 mg 
per day in subjects with TIA, stroke, or 
acute MI who had recently lindergone 
carotid endarterectomie$ . Tne study 
showed no significant effect of a ipirin 
and side effects were minimal . : . . che 
SALT study (Ref . 22), 75 mg aspirin 
daily reduced the risk of stroke and 
death by 18 percent in subjects who 
previously had TIA, minor ischemic 
stroke, or retinal artery occlusion . The 
agency also considered the findings of 
the second Europear 1-ke Prevention 
Study (ESP' -2) (Ref. 23) in which 50 
mg daily :ispirin had a sigu,,,,ant 
beneficial effect on the combined risk of 
stroke or death in subjects with a prior 
ffA or ischemic stroke . (See section 
II .A, comment 4 of this document .) 
The proposed indication for aspirin to 


reduce the risk of recurrent TIA or 
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stroke in subjects with TfA, at a dosage 
of 1,300 mg daily, was based-primarily 
on two small studies (Refs . 8 and 10) . 
Other, more recently published studies 
(Refs . 11, 12, 22, and 23) have shown a 
significant effect or trend in favor of 
aspirin in a population with 
cerebrovascular events . The agency has 
reevaluated the available studies and 
the overall outcome of the available 
studies . looking at the role of aspirin on 
the endpoint of stroke alone and the 
broader composite endpoint of stroke 
and death, both individually and 
collectively . (See section II .A, comment 
4 of this document .) 
Although there is more evidence for 


effectiveness of aspirin for subjects with 
`fIA or cerebral ischemia at higher doses 
(900 to 1,500 mg daily) than at lower 
doses (Ref. 24), the ESPS-2 (50 mg daily 
aspirin) (Ref. 23), [he SALT study (75 
mg aspirin dally) (Ref. 22), and UK-TIA 
study (300 mg versus 1,200 mg aspirin 
dally) (Ref. 11), lend support for a lower 
dose . Certain adverse reactions, such as 
excessive bleeding described by one of 
the comments, occur in some 
individuals taking aspirin, but there are 
generally fewer such reactions at lower 
doses than higher doses . This is 
supported by the UK-TIA study (Ref. 
12) . The benefit/risk must be taken into 
account for each indication . In this 
regard, the agency proposed a warning 
in § 343.50(c) (1) (v) (B) of the TFM to 
alert people who have bleeding 
problems not to take aspirin unless 
directed by a doctor (53 FR 46204 at 
46256) . Also, the professional labeling 
in this final rule lists GI bleeding in the 
adverse reactions section and notes that 


many adverse reactions due to aspirin 
ingestion are dose related . 


In summary, there is clinical trial 
support for a lower dose of aspirin for 
subjects with a history of TIA or 
cerebral ischemia and considerable 
evidence supporting lower doses in 
patients with MI . It is also clear that the 
effect of aspirin on platelet function is 
complete a[ tower doses . The positive 
findings at lower dosages (e .g ., 50, 75, 
and 300 mg daily), along with the higher 
incidence of side effects expected at the 
higher dosage (e .g ., 1,300 mg daily), are 
sufficient reason to lower the dosage of 
aspirin for subjects with TIA and 
ischemIc stroke . The agency believes a 
dose of 50 to 325 mg is an effective daily 
dose for subjects with TIA or cerebral 
ischemia . Therefore, in this final rule, 
the agency is providing for a dosage of 
50 to 325 mg aspirin daily, 


4 . One comment suggested the 
following indication for low-dose 
aspirin : "For reduction of the risk of MI, 
stroke, and vascular death among men 
or women with a history of occlusive 
cerebral vascular or cardiovascular 
disease. The optimal dose is not known, 
but there is no good evidence that doses 
above 300 mg/day are necessary ." 
The agency reviewed a number of 


published reports (individually and 
collectively) to further evaluate the 
effects of aspirin in subjects with 
premonitory cerebrovascular events . 
The agency evaluated studies that : (1) 
Compared aspirin alone to placebo in 
subjects with a history of 
cerebrovascular events, and (2) 
evaluated and adequately presented the 
endpoint of stroke and the composite 


endpoint of stroke and death . The 
agency considered reviews by the 
Antiplatelet Trialists' group (Refs . 16 
and 20) and Matchar et al . (Ref. 24), but 
did not include combination arms (e .g ., 
aspirin and dipyridamole) and studies 
of post-endarterectomy subjects (e .g ., 
Danish Very-Low-Dose Study) (Ref. 21) . 
The following studies met the criteria : 
SALT (Ref. 22), AICLA (Ref. 12), 
Canadian Cooperative (Ref. 8), AITIA 
(Ref. 10), Danish Cooperative (Ref. IS), 
Swedish Cooperative (Ref. 15), and UK-
TIA (Ref. 11) . The agency evaluated the 
available data in the published reports, 
which in some cases differed from the 
data listing in the Trialists' reports 
(Refs . 16 and 20), because of their 
independent review of outcomes . 
The SALT study (Ref. 22) compared 


aspirin (75 mg daily) and placebo in 
1,360 subjects with a TIA, minor 
ischemic stroke, or retinal artery 
occlusion . Subjects were excluded if 
they had any of the following : (1) A 
potential cardiac source of emboli, 
including an MI, within 3 months prior 
to entry ; (2) planned carotid surgery; (3) 
contraindications to aspirin ; or (4) the 
need for long-term anticoagulation. The 
median duration of followup was 32 
months . The primary outcome measure 
was all-cause mortality and stroke of 
any severity. The following were 
planned secondary analyses : (1) All 
strokes (fatal and nonfatal), (2) stroke or 
two or more TIA's within 1 week 
necessitating a change in therapy, and 
(3) all MI's (fatal and nonfatal) . The 
primary and secondary outcome events 
are listed in Table 1 of this document. 


TABLE 1 .-PRIMARY AND SECONDARY OUTCOME EVENTS IN THE SALT STUDY 


Primary events 
Number of Subjects 


Aspirin Placebo 


(n=676) (n=684) 
Primary events I 


Nbnfatal stroke 
Cerebral infarction, minor 55 " 68 
Cerebral infarction, major 17 30 intracerebral hemorrhage 4 3 Subarachnoid hemorrhage 


, Fatal stroke 
Cerebral infarction, major ~ 10 7 
Intracerebral hemorrhage q 
Subarachnoid hemorrhage 
Unknown 0 


3 Nons,roke deaths 
MI 
Of, . r vascular deaths 18 I 


14 
28 
12 


P i . .; .3nant disorders I 10 15 Other (infection, diabetes, trauma) 
Unknown 2 


Total primary outcome events , 138 171 Secondary events 
Stroke (fatal and nonfatal) 93 112 
Stroke or > 2 TIA's within 1 week, necessitating change in therapy I 101 128 
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TABLE 1 .-PRIMARY AND SECONDARY OUTCOME EVENTS IN THE SALT STUDY-continued 


- Number of Subjects 
_ Primary events Aspirin Placebo 


(n=676) (n=684) 


MI (fatal and nonfatal) Sq 68 


Log-rank analysis of stroke-Free 
survival showed that aspirin was 
significantly superior to placebo (p = 
0.02) . Analysis of the same outcomes by 
"accumulated number of events"during 
the followup period showed a 
significant (p = 0.05) risk reduction of 
18 percent (relative risk 0.82, 95 percent 
confidence interval 0.67 to 0.99) for 


nonfatal stroke or death . The risk 
reduction was similar in men and 
women (19 percent and 17 percent, 
respectively) . More deaths were 
attributed to nonstroke events than to 
stroke in both the aspirin and placebo 
arms . Most of the nonstroke deaths in 
this study were attributed to MI, other 
vascular deaths, and malignant 


disorders . Fatal hemorrhagic stroke 
occurred in six subjects in the aspirin 
group and none in the placebo group (p 
= 0.03) . Overall, more adverse effects 
were reported in the aspirin group than 
in the placebo group, particularly 
bleeding events (see Table 2 of this 
document) . 


TABLE 2 .-ADVERSE EFFECTS OF ASPIRIN IN THE SALT STUDY 


LJ 


Number (%) of Subjects 


Aspirin Placebo 


Gastrointestinal (excluding bleeding) 
Total 85 (12 .5) 73 (10.7) Severe or causing discontinuation of study drug 21 (3 .1) 18(2.6) Bleeding 
Total 49(7 .2) 22(3 .2) 
Gastrointestinal 11(1 .6) 4(0 .6) 
intracranial 10(1 .5) 3 (0 .4) Other 28(4 .1) 15(2 .2) Severe bleeding, or causing discontinuation of study drug 20 (3 .0) 9(1 .3) 
Gastrointestinal 9(1 .3) 4(0.6) 
intracranial 10(1 .5) 3(0 .4) 
Other 1 (0 .1) 2 (0.3) 


Other adverse effects 
Total 31 (4 .6) 42(6.1) Severe, or causing discontinuation of study drug 9(1 .3) 11 1 .6 


Total number of subjects with adverse effects, 147 (21 .7) 123 (18 .0) 
I Some subjects had more than one adverse effect. 


The SALT study (Ref. 22) is generally 
a well-controlled and carefully done 
study that supports the use of low-dose 
aspirin to reduce the risk of death or 
stroke in subjects with TIA or minor 
ischemic stroke (see section fI .A, 
comment 3 of this document) . 
The six additional studies identified 


were relatively small, except for the 
UK-TIA study . The Danish Cooperative 
study (Ref, 18) studied the effect of 
aspirin in subjects with reversible 
cerebral ischemic attack . The primary 
endpoint was stroke or death . TIA, 


reversible ischemic neurologic 
disability, and nonfatal MI were also 
monitored . The AICC.A, Canadian 
Cooperative, AITIA, Swedish 
Cooperative, and UK-TIA studies are 
discussed in section " ,, Lorriments 2 
and 3 of this documen! The Canadian 
Cooperative study and the AITIA study 
were also discussed in comment 49 of 
the TEM (53 FR 46204 at 46228 to 
46230) . 
FDA performed a statistical analysis 


and tabulated the endpoints of alt 
strokes and strokes plus death for these 


seven studies . The agency considered 
the overall combined results and 
estimated a common odds ratio for the 
selected set of available data. The SALT 
study was considered an independently 
positive study for the composite 
endpoint of stroke and death . To see 
v,~hether-[hat finding was substantiated 
by other data, the agency did a 
combined analysis for that endpoint that 
included all the studies except SALT . A 
summary of the entry criteria for the 
seven studies appears in Table 3 of this 
document . 


TABLE 3.-STUDY CRITERIA OF CEREBROVASCULAR TRIALS 


Study Entry Criteria n 
Aspirin Months 


mm g/day 


follow 


follow up 


SALT TIA, retinal artery occlusion, or minor stroke ~ 1,360 : 75 ~ 32 AICLA Cerebral or retinal ischannic event 402 ' 990 ; 36 


" 
Canadian i TIA or partial nonprogressing stroke 


' 
j 283 I 1,300 ~ 26 


Fields 
( 
TIA 178 1 1,3 00 6 to 24 


UK-TIA TIA or minor ischemic stroke 2,435 i 1,200 0r 300 48 (mean) 
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TABLE 3.-STUDY CRITERIA OF CEREBROVASCULAR TRIALS-Continued 


Study Entry Criteria 
~ 


Aspirin Months 


mg/day foilowup 
Danish Reversible cerebral ischemic attack 203 1,000 I 43 (mean 24) Swedish Minor or major stroke due to cerebral infarction 505 1,500 I 24 


The estimated odds ratios and 95 
percent confidence intervals for aspirin 
versus placebo for the composite 


endpoint strokc and rieath (includes 
vascular and nonvascular) and for all 
strokes (includes fatal and nonfatal) are 


summarized in Table 4 of this 
document . 


TABLE 4.-OUTCOME EVENTS OF CEREBROVASCULAR TRIALS 


i 


Study 
Number of Events 


Aspirin Placebo 
Odds Ratio 95% Confidence Interval 


STROKES AND DEATHS 
AICLA 27/198 36/204 0.74 0.43 1 26 ~ Canadian 26/144 30/139 0.80 


, . 
0 .45 1 44 Fields 13/88 19/90 0.65 


, . 
0.30 1 40 UK-TIA 382/1,621 220/814 0.83 


, . 
0.68 1 01 Danish 21/101 17/102 1 .04 


, . 
0 .65 2 85 Swedish 57/253 55/252 1 .04 


, . 
0 .68 1 58 All Studies 526/2,405 377/1,601 0.86 


, . 
0.73 0 999 Au . STROKES , . 


SALT 93/676 112/684 0.82 0.81 1 10 AICLA 17/198 31/204 0.53 
, . 


029 0 98 Canadian 221144 20/139 1 .07 
, . 


0 .56 2 06 Fields 11/88 14/90 0.78 
, . 


0 .33 1 81 UK-TIA 163/1,621 98/814 0.81 
, . 


0.62 1 .07 Danish 17/101 11/102 1.66 
, 


0.75 3 6B Swedish 32/253 32/252 1 .00 
, . 


0 .59 1 68 All Studies 355/3,081 318/2,285 0.84 
, . 


0 .71, 0.99 


Four of the seven studies showed 
trends in favor of aspirin for the 
endpoint of stroke, and five of seven for 
the composite endpoint of stroke and 
death, although most of them did not 
independently show a statistically 
significant difference between aspirin 
and placebo . Of the studies evaluated, 
only the AICLA study (Ref. 12) 
independently provides statistically 
significant results in favor of aspirin for 
the endpoint of stroke ,-'-)-e . The agency 
notes that the AICLA study was a small 
study that, when compared to the other 
studies, showed an unusually large 
magnitude of effect on stroke as an 
enupoint . A detailed report of the study 
was not submitted to the agency for 
review . Without a detailed report, the 
agency cannot draw definitive 
conclusions on the effect of aspirin on 
the endpoint of stroke alone based on 
this small study . However, the 
collective evaluation of all the studies . 
including SALT, showed a statistically 
signif :cant effect in fax-or of aspirin for 
the eudpoint of stroke alone 


For the composite endpoint of sLroke 
and death, the SALT study 


10 
independentlv showed a statistically 
significant effect of aspirin compared to 
placebo in subjects with cerebrovascular 


problems . The collective results of the 
six other studies (without SALT) 
confirmed the finding (see Table 4 of 
this document) . The composite 
endpoint of stroke and death in the 
studies evaluated includes those deaths 
attributed to cerebral, MI, and other fatal 
events . 
On January 23, 1997, the 


Cardiovascular and Renal Drugs 
Advisory Committee and the 
Nonprescription Drugs Ad-isory 
Committee (the, - Advis.. 
Committee) met to consider professional 
labeling for cardiovascular uses of 
aspirin . The Joint Advisory Committee 
unanimously recommended an 
indication for aspirin for subjects with 
prior occlusive stroke (both major and 
minor), pending the outcome of the 
agency's evaluation of the ESPS-2 (Ref. 
23) . The agency subsequrntly evaluated 
data from the aspirin (50 mg daily) and 
placebo arms of that study (Ref. 25) . The 
study was a randomized, double blind, 
multicenter trial of about 6,600 subjec ;s 
to show the effect of antiplatelet agents 
on subjects that had experienced TIA o: 
completed ischemic stroke . After 2 years 
of treatment, the risk of stroke and the 
combined risk of stroke or death were 


reduced in the aspirin only arm 
compared to placebo . 
Thus, the SALT study and the ESPS-


2 study provide primary support for an 
indication for aspirin to reduce the 
combined risk of death or nonfatal 
stroke in subjects with TIA or ischemic 
stroke. The collective results of the six 
additional studies lend further support 
for this indication . Therefore, the 
agency is revising the indication as 
follows : "To reduce the combined risk 
of death and nonfatal stroke in patiem, 
who have had ischemic stro ..a or 
transient ischemia of the brain due to 
fibrin platelet emboli." ' 


5 . One comment recommended that 
the agency allow consumer-directed 
OTC labeling for the TIA, MI, unstable 
angina, and other [hromboembolic 
indications, with complete information 
on warnings, recommended dosages, 
and side effects, provided the product is 
not advertised to the general public . The 
comment also recommended that such 
labelinE for these uses should be 
separaie ;rom any labeling for the 
analgesic, antipyretic, and 
antirheumatic uses of aspirin . The 
comment stated that aspirin is already 
widely used in the treatment of these 
non-analgesic conditions, and that it 
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would be harmful to the public for the 
information not to be included in the 
consumer labeling . 


Section 502(o of the Federal Food, 
Drug, and Cosmetic Act (the act) (21 
U.S.C . 352(o) states that a drug shall be 
deemed misbranded : "Unless its 
labeling bears (1) adequate directions for 
use ; and (2) such adequate warnings 
against use in those pathological 
conditions ` ` ` where its use may be 
dangerous to health, or against unsafe 
dosage or methods or duration of 
administration or application, in such 
manner and form, as are necessary for 
the protection of users * * ` ." The 
directions for use or the warnings may 
be inadequate if the labeling refers to 
uses or conditions for which the drug 
can be safely used only under the 
supervision of a practitioner licensed by 
law (see 21 CFR 201 .5) . The agency 
considers the conditions and uses of 
aspirin that are the subject of this final 
rule to require the supervision of a 
physician (or other practitioner licensed 
to prescribe drugs) to ensure safe use . 
The agency therefore disagrees with the 
comment's recommendation . 
Consumers are not in a position to 


determine when they need to take 
aspirin to prevent vascular events, such 
as stroke. MI, or cardiovascular death, 
and other thromboembolic conditions . 
The need for drug therapy and the safety 
of indicating it, for this purpose, is 
dependent on a variety of factors, 
including a person's medical history, 
age, gender, lifestyle, and concomitant 
medications . Medical intervention 
aimed at reducing the risk of any of 
these vascular events is both 
multifaceted and long term . In addition, 
intervention by a practitioner licensed 
to prescribe drugs is required for the 


ongoing management of the medical 
conditions being created . Any prolonged 
use of aspirin has certain possible risks, 
e .g ., increased or prolonged bleeding, GI 
hemorrhage, and ulceration . An increase 
in hemorrhagic stroke has also been 
reported (Refs . 4 and 5) . It is not 
possible, in OTC drug product labeling, 
to provide adequate directions and 
warnings to enable the layperson to 
make a reasonable self assessment of 
these factors . Therefore, safe and 
effective use of aspirin to influence the 
risk of vascular events requires medical 
supervision by a practitioner licensed to 
prescribe drugs . 
An OTC drug, such as aspirin, may 


have some uses that can be properly 
labeled for direct consumer use and 
other uses that cannot be adequately 
labeled for direct consumer use . 
Professional labeling should be 
provided only to practitioners licensed 
to prescribe drugs, but not to the general 
public . 


6 . The agency also received a citizen 
petition (CP12) (Ref. 1) that requested an 
amendment to the professional labeling 
for aspirin in secondary prevention of 
cardiovascular morbidity and mortality 
in men and women at elevated risk for 
cardiovascular events . The petition's 
requests for professional labeling for 
aspirin Included indications for: (I) 
Patients undergoing coronary, cerebral, 
or peripheral arterial revascularization 
procedures ; (2) patients with chronic 
nonvalvular atrial fibrillation ; (3) 
patients requiring hemodialysis access 
with a fistula or shunt ; and (4) other 
patients deemed to be at elevated risk 
due to some form of vascular disease or 
other condition implying an increased 
risk of occlusive vascular disease . The 
authors of the petition subsequently 


clarified that they were requesting an 
aspirin indication, at a maintenance 
dose of at least 75 to 81 mg per day, 
only for those patients who have already 
been diagnosed as having had some 
occlusive arterial disease and who 
currently have no special 
contraindications to low-dose aspirin . 
The petition also included information 
on the use of aspirin for subjects with 
chronic stable angina pectoris . The 
agency evaluated the petition and 
presented its review of the petition at a 
meeting on Apri! 25, 1996 . Minutes of 
that meeting, including the agency's 
review of the petition, are on file in the 
Dockets Management Branch (Ref. 26) . 
The petition cited published reports of 
two studies as support for an indication 
for chronic stable angina pectoris . The 
first study was the Swedish Angina 
Pectoris Aspirin Trial (SAPAT) (Ref. 
27), and the second study was an 
assessment of those male physicians 
who entered the U.S . Physicians' Health 
Study with chronic stable angina (Ref. 
28) . 
The SAPAT study was a randomized, 


multicenter, double-blind, prospective 
study designed to assess the role of 
aspirin for prevention of MI in 2,035 
subjects with chronic stable angina 
pectoris . Subjects were randomized to 
receive daily doses of either 75 mg of 
aspirin plus sotalol (aspirin group) or 
placebo plus sotalol (placebo group) 
daily . The primary endpoint of the 
study was the combined rates of first 
fatal or nonfatal MI or sudden death . 
Secondary endpoints were vascular 
events (first occurrence of nonfatal MI, 
nonfatal stroke, or vascular death), 
vascular death, al(-cause mortality, and 
stroke . Primary and secondary endpoint 
data appear in Table 5 of this document . 


TABLE 5 .-PRIMARY AND SECONDARY ENDPOINTS IN THE SAPAT STUDY 


Endpoint Asnirin + Sotalol 
n=1,009 


' Placebo + Sotalol 
n=1,G26 Percent Change F 


Primary. ' 81 124 -34 .003 nonfatal MI 47 78 -3 .9 .006 fatal MI 15 15 0 
sudden death 19 31 -3g .0597 Secondary. 
vascular events 108 161 -32 <.001 vascular deaths 51 70 i -26 


. 


114 all cause mortality 82 l 106 -22 .103 
stroke 28 I 38 -25 .246 hemorrhagic j 5 2 


nonhemorrhagic 23 i 36 


The SAPAT study supports the use of !~1l and sudden d ath . and the cornpcnent of the primary endpoint, 
75 mg aspirin daily in subjects vvith secondary endpoint of vascular events nonfatal MI . Although the decreases in 
chronic stable angina pectoris The (first occurrence of ,%1I . stroke, or "ascular deaths and all cause mortality 


" study showed a significant reduction in vascular death) . The study also showed were not statistically significant, there 
the primary endpoint of fatal or nonfatal a significant overall reduction in a major was a favorable trend in the aspirin 
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group for both of these endpoints and a with coronary artery disease that show PTCA procedures have an underlying 
weakly favorable trend for stroke . There reduced risk for similar endpoints, condition for which aspirin is indicated. were more reports of serious bleeds in 


, 
specifically patients with a prior MI . Similarly, the agency believes subjects 


the aspirin group than in the placebo The dosage range is also revised from with lesions of the carotid bifurcation 
group, but the difference was not "300 to 325 mg daily" to "75 to 325 mg sufficient to require carotid 
significant. As in many other studies, daily," to include the lower dose used endarterectomy are likely to have had a however, there were more hemorrhagic in the SAPAT study, and the "Clinical TIA or stroke, and may also have 
strokes in the aspirin group than the Studies" section of the professional coexisting coronary artery disease (Ref. 
placebo group. All the subjects in the labeling includes information on this 34) . Therefore, the agency is adding an SAPAT study were treated with sotalol . study. indication to the professional labeling 
Therefore, the question arises as to The agency has considered the 


' 
for subjects who have had specific 


whether it can be concluded that aspirin petition s request for an indication for arterial revascularization procedures 
is effective in angina patients not aspirin for subjects who have undergone (i .e ., CABG, PTCA, or carotid 
receiving sotalol (or some other beta revascularization procedures including endarterectomy) . Likewise, the agency 
blocker) . Although there are not specific coronary artery bypass graft (CABG), believes it Is reasonable to recommend 
data on this point, the ability of aspirin percutaneous transluminal coronary the standard dosages being used in 
to decrease the rate of thrombotic angioplasty (PTCA), carotid clinical practice (Refs. 35 through 37) 
vascular events in various settings has endarterectomy, peripheral artery grafts, during the preoperative period . The 
not required or, to date, been related to, peripheral arterial fistula or shunt, or following dosages are included In this 
the presence or absence of beta blockers. peripheral angiopla!zt.y . The agency final rule : CABG, 325 mg daily, starting 
Therefore, the agency concludes that the considered the published reports 6 hours post-procedure and continued 1 SAPAT study supports the use of submitted by the petitioner that year ; PTCA, 325 mg 2 hours presurgery, aspirin in patients with chronic stable evaluated aspirin alone in one arm followed by maintenance therapy of 160 
angina, with or without sotalol . versus a placebo or other active to 325 mg daily; and carotid 
The agency presented a summary of ingredient, and additional information endarterectomy, 80 mg daily to 650 mg its findings for the SAPAT study at the from the report of the Fourth American twice daily preoperatively and meeting of the joint Advisory College of Chest Physicians (ACCP) continued indefinitely . 


Committee on January 23, 1997 . The Consensus Conference on The issue of an indication for aspirin joint Advisory Committee unanimously Antithrombotic Therapy (Ref. 29). The for subjects with peripheral arterial 
agreed that the SAPAT study supports agency concluded (Ref. 26) that there disease was also considered by the Joint 
the use of aspirin in subjects with was insufficient evidence, based on the Advisory Committee. The Joint 
chronic stable angina pectoris, and that published studies, to support the Advisory Committee concluded that the an indication for low-dose aspirin professional labeling of aspirin alone in trials that used aspirin alone showed no 
should be extended to that population. patients who have undergone eff?ct on subjects with peripheral 


Ridker et al . (Ref. 28) assessed those revascularization procedures, although arterial disease, despite a sizable data ~subjects with chronic stable angina who 
' 


some studies have suggested benefit in base in which to examine this effect . By entered the U.S . Physicians Health these patients (Refs . 30 through 34) . a vote of 11 to 4, the members Study (Ref. 4) . The authors concluded The issue of aspirin use In patients recommended not to label aspirin for that aspirin therapy reduced the risk of who have undergone revascularization the indication . The agency agrees with first MI among patients with chronic procedures was considered by the joint the Committee and concludes that there stable angina. However, the agency Advisory Committee on January 23, is insufficient data to support found that some of the subjects entered 
' 


1997 . The panel members concluded professional labeling for aspirin alone in into the U.S . Physicians Health Study that specific studies have not been subjects with peripheral arterial disease had evidence of a previous MI . Thus, it presented to show effectiveness of 
, 


including subjects with and without is possible that in the subgroup of aspirin for this population . However, peripheral artery grafts or peripheral subjects with chronic stable angina they noted that almost all patients who angioplasty. 
pectoris, some subjects may also have undergo coronary revascularization The petitioner has withdrawn the had a previous MI . Aspirin has already procedures have already had request for an indication for aspirin for been shown to be effective in subjects 


' 
symptomatic coronary disease, such as subjects requiring hemodialysis access . .,th 1 previous MI and, . .:refore, some stable or unstable angina or MI . T~ with a fistula or shunt, and for subject_ of the positive results found in the Joint Advisory Committee with atria] fibrillation (Ref. 38) . Ridker study may in part be due to recommended unanimously that aspirin 


aspirin's demonstrated effectiveness in be recommended for subjects who have B. Comments to the Proposal to Incluc'o 
patients with previous MI . Nevertheless, undergone revascularization procedures Acute All In Professional Labeling of 
the results of the Ridker study are such as CABG or PTCA if there is a "Ispirin 
consistent with the findings in the preexisting condition for which aspirin 7 . The agency received four comments SAPAT study, and lend some additional is already indicated . However, the Joint (Ref. 2) that addressed the need for support for an indication for aspirin for Advisory Committee made no specific additional warnings relating to the use subjects with chronic stable angina recommendation regarding the use of of aspirin for cardiovascular and 
pectoris . 
The agency is, therefore, extending 


aspirin in subjects who have undergone 
carotid endarterectomy . 


cerebrovascular, indications . Two 
comments recommended that additional the indication for aspirin for The agency agrees with the Joint information about adverse eYc , .s be cardiovascu .ar uses in proposed Advisory Committee's recommendation 


, . 
included in the professional an :' § 343.80(c) ta include reducing the that the professional labeling of aspirin consumer labeling . Two comments combined rsk of MI and sudden death should include subjects who have argued against the need for additional in patients with chronic stable angiiia undergone revascularization procedures \,t~e .mings . 


~pectoris . This conclusion is also for symptomatic coronary artery disease One comment recommended that 
supported by substantial additional ft is a reasonable assumption that, in professional aspirin labeling be revised 
controlled trials in other populations general, subjects who have had CABC or to provide [he following : (1) Information 
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for physicians on the risk of adverse GI 
. effects associated with the long-term us 


of low-dose aspirin, and (2) advice to 
" physicians concerning appropriate 


analgesic and antipyretic use in their 
patients who are taking long-term low-
dose aspirin for cardiovascular 
indications . The comment further 
recommended that consumer aspirin 
labeling should be revised to : (1) Alert 
consumers to the signs and symptoms o 
adverse events that might occur with 
therapeutic (labeled) doses of aspirin, 
and (2) advise patients that they should 
consult their physician prior to any 
analgesic use for pain or fever relief if 
they are taking low-dose aspirin under 
a physician's care for cardiovascular 
indications . The comment asserted that 
adverse GI effects are present with 
aspirin in doses as low as 30 mg per day 
and that the risk of adverse GI events 
increases as the aspirin dose increases . 
In support of this position, the comment 
included literature articles (Refs . 4, 11, 
22, and 39 through 46) . 
Another comment acknowledged that 


adverse events from aspirin use have 
been carefully studied and 
characterized, and stated that even at 
the highest doses studied, 1,500 mg per 
day, the incidence of serious adverse 
events is small. The comment noted that 


\ the internal analgesic TFM proposes a 
~ total daily aspirin dose of 4,000 mg for 


acute pain management . The comment 
concluded that none of the studies cited 
by the first comment demonstrate that a 
person taking 75 to 325 mg per day of 
aspirin is at risk of adverse events other 
than those already labeled if additional 
aspirin is taken for short-term analgesic 
or antipyretic use. The comment 
concluded that labeling should not be 
proposed which could interfere with a 
physician's guidance to a patient, and 
that aspirin should not be singled out 
for special consideration . One comment 
noted that professional labeling already 
includes information concerning 
adverse reactions and no further 
changes are necessary . 
The agency agrees that physicians 


should be provided information on 
potential adverse events from long-term 
low-dose aspirin use . The agency 
believes this information should not be 
limited to potential adverse GI events, 
but that professional labeling should 
include complete prescribing 
information for practitioners licensed to 
prescribe drugs . Therefore, the agency 
has developed aspirin professional 
abeling containing the type of 
prescribing information included in 
prescription drug labeling in a format 
similar to that required for prescription 


. drugs under §g 201 .56 and 201 .57 . In 
addition, the agency has consolidated 


all of the professional uses of aspirin 
e into a single labeling format . The final 


aspirin professional labeling also 
includes an optional highlights section 
that summarizes the professional 
indications for aspirin and the 
recommended dosage and 
administration for each indication . The 
highlights section, if disseminated, must 
accompany the required professional 


f labeling as provided in § 343.80(a) . 
Dissemination of the highlights section, 
however, is not required . 
This professional labeling also 


includes complete information on 
adverse reactions . The labeling states, 
"Many adverse reactions due to aspirin 
ingestion are dose-related ." Among the 
adverse reactions listed are GI bleeding, 
ulceration, and perforation, as requested 
by the comment . Als . ., this labeling 
warns against concurrent use of aspirin 
with other analgesics with similar 
adverse drug event profiles because this 
may result in an increase in adverse 
drug reactions, and !t includes a 
warning regarding bleeding risks 
associated with chronic, heavy use of 
alcohol . (See the final rule published 
elsewhere in this issue of the Federal 
Register entitled "Over-the-Counter 
Drug Products Containing Analgesic/ 
Antipyretic Active Ingredients for 
Internal Use ; Required Alcohol 
Warning" .) 
The agency does not believe that this 


labeling will interfere with a physician's 
guidance to a patient . Rather, both the 
content and the format of the labeling is 
expected to enhance appropriate 
choices . 
The agency will address consumer 


aspirin labeling in the final rule for 
internal analgesic, antipyretic, and 
antirheumatic drug products, which 
will be published in a future issue of the 
Federal Register . 
8 . One comment asked the agency to 


include an indicatin^ for acute MI in 
OTC consur^~ ,:rug labeling . The 
comment state_i Mat a signiticant 
numbc; of people who die of heart 
attacks do so beyond the reach of 
health-car- -~roviders . The comment 
argued that by limiting the proposed 
indication to professional labeling, the 
agency neglects consumers at risk for 
heart attack . The comment said that this 
population needs to know that a half an 
aspirin can reduce their risk of 
rarr{;ovascular morbidity and mortality 
if e .omment also recommended a I 
warn : o stating that patients should 
seek immediate diagnosis and treatment 
by a doctor . 
The issue of whether consumer 1 -labeling is appropriate for an indication 


such as acute A11 is addressed generally t 
in section fI .A, comment 5 of this r 


document . The agency will address 
consumer aspirin labeling in the final 
rule for internal analgesic, antipyretic, 
and antirheumatic drug products, which 
will be published in a future issue of the 
Federal Register . 


9 . One comment asked the agency to 
consider several proposed wording 
changes . The comment suggested 
changing the proposed sentence "a dose 
of 162.5 mg/day, started as soon as 
possible after a suspected infarction" to 
"a dose of 162.5 mg/day, started as soon 
as possible during' a suspected 
infarction." The comment suggested 
that the current wording is misleading 
and implies that treatment not be 
initiated until a diagnosis of infarction 
is established. 
The agency agrees that the dosing 


information for suspected acute MI 
should be revised to emphasize the 
immediate use of aspirin for suspected 
acute MI . However, the agency believes 
that instructions for the initial dose of 
aspirin to be administered "as soon as 
an MI is suspected" better conveys the 
need for immediate action and has 
included this information in the 
professional labeling for suspected acute 
MI . 


10 . One comment recommended a 
dosage range of 162.5 to 325 mg aspirin 
per day for suspected acute MI . In 
support of its request, the comment 
cited the results of the ISIS-2 and ISIS 
pilot studies . The comment suggested 
that this dosage range for suspected 
acute MI is more consistent with agency 
dosing recommendations for other 
professional labeling indications for 
aspirin, e .g ., 300 to 325 mg aspirin for 
the prevention of a second heart attack . 


In the preamble to the proposed rule 
for the use of aspirin, buffered aspirin, 
and aspirin/antacid combinations to 
reduce the risk of vascular mortality in 
people with suspected acute MI (61 FR 
30002), the agency discu~sed the basis 
for its conclusions on the effective dose 
of aspirin for this use. The results of the 
ISIS-2 study (162.5 mg aspirin per day) 
~Pef . 7) were accepted by the agency as 
the primary support for the indication . 
Concerning the ISIS pilot study (Ref. 
47), the agency noted that a 325 mg 
aspirin dose every other day produced : 
(1) .-~ nonsignificant reduction in 
nonfatal reinfarction, (2) a significantly 
ower rate of in-hospital deaths (all 
causes), and (3) similar rates of post-
hosp ;ial d_a~hs (61 FR 30005) . 
rhcrefore, the ISIS pilot study does not 
)ro~ ide a basis to support a 325 mg 
dspirin dose for suspected acute MI and 
his dose is not included in this final 
u(e . 
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III. Summary of Changes 
l . The TFM for OTC analgesic . 


. antipyretic, and antirheumatic drug 
products included an indication for the 
professional use of aspirin, carbaspirin 
calcium, magnesium salicylace, or 
sodium salicylate for rheurnatologic 
diseases (53 FR 46204 at 46244) . The 
indication was based on the 
recommendations of the Panel made in 
1977 . No comments were received in 
response to the TFM concerning this 
indication . The indication for the use of 
aspirin In rheurnatologic diseases has 
been updated . For completeness, the 
agency has included full prescribing 
information for the professional uses of 
aspirin, including full information for 
the treatment of the signs and symptoms 
of rheurnatologic disease . However, 
professional labeling on the use of other 
Category I salicylates for rheurnatologic 
diseases has not been included and will 
be addressed in the final rule for OTC 
internal analgesic, antipyretic, and 
antirheumatic drug products to be 
published in a future issue of the 
Federal Register. 
2. To allow for the codification of the 


professional labeling, the agency is : (1) 
Finalizing certain sections of the 


_ proposed rule pertaining to scope, 
~ , definitions, and testing procedures that 


apply to both OTC and professional 
_ " labeling ; (2) adding definitions in 


§ 343.3 ; and (3) adding §§ 343 .12, 343.13 
and 343.22 which include 
cardiovascular and rheumatologic active 
ingredients and permitted combinations 
of active ingredients . 


3 . The heading for § 343.90 under 
"Testing Procedures" has been changed 
from "Dissolution testing" to 
"Dissolution and drug release testing" 
to include the current United States 
Pharmacopeia (USP) terminology for 
testing delayed-release products . The 
agency has updated the dissolution tests 
in § 343.90 from !hose contained in US° 
XXI, which were in effect when the 
TFM was published, to those currently 
in effect in USP 23 . The dissolution 
testing procedures have been added for 
aspirin, alumina, and magnesium oxide 
tablets and aspirin effervescent tablets 
for oral solution in § 343.90(0 and (g), 
respectively . (A monograph for these 
products were included in the USP after 
publication of the TF\4 .) Proposed 
§ 393.90(f) for buffered aspirin tablets is 
now § 343 .90(h) . 
4 . The m!iiimum dosages for the 


vascular indications iu [his final rule are 
lower than those proposed in the TF14 . 
The agency is concerned about the 
impact of formulation on the 


, effectiveness of the lower-dose aspirin . 
Therefore, this final rule allows 


professional labeling only for those 
products that meet USP dissolution an 
drug release standards in § 343 .90. 
5 . In the TFM, the agency proposed 


professional labeling indications for TI 
and rheurnatologic diseases for aspirin 
and buffered aspirin drug products 
identified in § 343 .10(b), except those 
buffered with sodium . The TFM did no 
include these indications for aspirin in 
combination with antacids identified in 
§343 .20(b)(3) . The agency is expanding 
the professional labeling indications for 
TIA and rheurnatologic diseases in this 
final rule to include aspirin drug 
products buffered with sodium and 
aspirin in combination with antacid . 
The agency has taken this action based 
on : (t) The additional prescribing 
information included in this final rule 
on the use of sodium-containing 
products in patients who need to restrict 
their sodium intake ; (2) data that show 
there is no significant difference 
between the plasma aspirin levels 
obtained with aspirin, buffered aspirin, 
and aspirin in combination with 
antacids (Refs . 48 and 49) ; (3) the lower 
dosage of aspirin for TIA ; and (4) the 
physician's routine practice of titrating 
the dosage of aspirin to an effective 
blood level for rheurnatologic diseases . 
6. Portions of the proposed rule 


would have amended 21 CFR 310.201, 
369.20, and 369.21 . This final rule is 
one segment of the proposed rule and 
does not affect these sections . The other 
portions of the proposed rule will be 
discussed in a future issue of the 
Federal Register . 
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. V. Analysis of Impacts 
An analysis of the costs and benefits 


of this regulation conducted under 
Executive Order 12291 was discussed in 
the TFM for OTC internal analgesic, 
antipyretic, and antirheumatic drug 
products (53 FR 46204 at 46254) . No 
comments on the economic impact 
related to professional labeling for 
aspirin were received in response to the 
agency's request for specific comment 
on the economic impact of this 
rulemaking. Executive Order 12291 has 
been superseded by Executiv^ ' . �ier 
12866 . 
FDA has examined the impacts of the 


final rule under Executive Order 12866, 
the Regulatory Flexibility Act (5 U.S.C . 
601-612), and the Unfunded Mandates 
Reform Act of 1995 (Pub . L . 104-4) . 
Executive Order 12866 directs agencies 
to assess all costs and benefits of 
available regulatory alternatives and, 
when regulation is necessary, to select 
regulatory approaches that maximize 
net benefits (including potential 
economic, environmental, public health 
and safety, and other advantages ; 
distributive impacts ; and equity) . The 
agency believes that this final rule is 
consistent with the regulatory 
philosophy and principles identified in 
the Executive Order . In addition, the 


final rule is not a significant regulatory 
action as defined by the Executive Order 
and, thus, is not subject to review under 
the Executive Order . This rule also does 
no[ trigger the requirement for a written 
statement under section 202(a) of the 
Unfunded Mandates Reform Act 
because it does not impose a mandate 
that results in an expenditure of $100 
million or more by State, local, and 
tribal governments in the aggregate, or 
by the private sector, in any 1 year. 


If a rule would have a significant 
impact on a substantial number of small 
entities, the Regulatory Flexibility Act 
requires agencies to analyze regulatory 
options that would minimize the impact 
of the rule on small entities . This final 
rule will impose direct one-time costs 
associated with changing ̂ -ofessional 
labeling to reflect current information . 
In the June 13, 1996 (61 FR 30002 at 
30007), amendment to the TFM, the 
agency certified that the rule would not 
have a significant economic impact on 
a substantial number of small entitles, 
based on the fact that few manufacturers 
of aspirin products appear to distribute 
professional labeling for their products 
and that manufacturers who do 
distribute such professional labeling 
will have 1 year after publication of this 
final rule to implement this relabeltng . 
The economic impact of this final rule 
on manufacturers appears to be 
minimal . The agency did not receive 
any comments challenging the basis for 
its initial proposed certification, 
Accordingly, the agency certifies that 
the final rule will not have a significant 
economic impact on a substantial 
number of small entities . Therefore, 
under the Regulatory Flexibility Act, no 
further analysis is required . 
VI . Paperwork Reduction Act of 1995 
FDA concludes that the labeling 


requirements in this final rule are not 
subject to review by the Office of 
.Management and Budget because they 
do not constitute a ''collection of 
information" under the-Paperwork 
Reduction Act of 1995 (44 U.S.C . 3501 
e : seq .) . Rather, the labeling stat~ . . .ants 
are a "public disclosure of information 
originally supplied by the Federal 
Government to the recipient for the 
purpose of disclosure to the public" (5 
CFR 1320 .3(c)(2)) . 
VII . Environmental Impact 
The agency has deternu-ad under 21 


CFR 25.24(-- (6) that this ac:'-- is of a 
type that uoes not individually or 
cumulatively have a significant effect on 
the human environment . Therefore, 
neither an environmental assessment 
nor an environmental impact statement 
is required . 
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List of Subjects In 21 CFR Part 343 Subpart B-Active Ingredients 


§343.10 [Reserved] 


§343.12 Cardiovascular active 
Ingredients . 


(a) Aspirin . 
(b) Buffered aspirin . Aspirin 


identified in paragraph (a) of this 
section may be buffered with any 
antacid ingredient(s) identified in 
§ 331 .11 of this chapter provided that 
the finished product contains at least 
1 .9 milliequlvalents of acid-neutralizing 
capacity per 325 milligrams of aspirin as 
measured by the procedure provided in 
the United States Pharmacopeia 23/ 
National Formulary 18 . 


§343.13 Rheumatologic active 
Ingredients . 


(a) Aspirin. 
(b) Buffered aspirin . Aspirin 


identified in paragraph (a) of this 
section may be buffered with any 
antacid ingredient(s) identified in 
§ 331 .11 of this chapter provided that 
the finished product contains at least 
1 .9 milliequivalents of acid-neutralizing 
capacity per 325 milligrams of aspirin as 
measured by the procedure provided in 
the United States Pharmacopela 23/ 
National Formulary 18 . 


standards for dissolution or drug release 
in § 343.90.) 


(1) The labeling contains the 
following prescribing information under 
the heading "Comprehensive 
Prescribing Information" and the 
subheadings "Description," "Clinical 
Pharmacology," "Clinical Studies," 
"Animal Toxicology," "Indications and 
Usage," "Contraindications," 
"Warnings," "Precautions," "Adverse 
Reactions," "Drug Abuse and 
Dependence," "Overdosage," "Dosage 
and Administration," and "How 
Supplied" in the exact language and the 
exact order provided as follows : 
COMPREHENSIVE PRESCRIBING 
INFORMATION 


DESCRIPTION 
(Insert the proprietary name and the 


established name (!f any) of the drug, type of 
dosage form (followed by the phrase "for oral 
administration '), the established name(s) 
and quantity of the active lngredlent(s) per 
dosage unit, the total sodium content in 
milligrams per dosage unit If the sodium 
content of a single recommended dose is 5 
milligrams or more, the established name(s) 
(in alphabetical order) of any inactive 
ingredient(s) which may cause an allergic 
hypersensitivity reaction, the 
pharmacological or therapeutic class of the 
drug, and the chemical name(s) and 
structural formula(s) of the drug.) Aspirin is 
an odorless white, needle-like crystalline or 
powdery substance. When exposed to 
moisture, aspirin hydrolyzes into salicylic 
and acetic acids, and gives off a vinegary-
odor. [t Is highly lipid soluble and slightly 
soluble in water. 
CLINICAL PHARMACOLOGY 
Mechanism of Action: Aspirin Is a more 


potent inhibitor of both prostaglandin 
synthesis and platelet aggregation than other 
salicylic acid derivatives . The differences in 
activity between aspirin and salicylic acid 
are thought to be due to the acetyl group on 
the aspirin molecule. This acetyl group is 
responsible for the inactivation of cycto-
oxvgenase via acetylation. 


Labeling, Over-the-counter drugs . 
Therefore, under the Federal Food, 


Drug, and Cosmetic Act and under 
authority delegated to the Commissioner 
of Food and Drugs, 21 CFR Chapter I is 
amended as follows : 


1 . Part 343 is added to read as follows : 


PART 343-INTERNAL ANALGESIC, 
ANTIPYRETIC, AND ANTIRHEUMATIC 
DRUG PRODUCTS FOR OVER-THE-
COUNTER HUMAN USE 


Subpart A--General Provisions 
Sea 
343.1 Scope. 
343.3 Definitions. 


Subpart B-Active Ingredients 


343.10 (Reserved) 
343.12 Cardiovascular active ingredients . 
343.13 Rheumatologic active Ingredients . 
343.20 [Reserved] 
343.22 Permitted combinations of active 


ingredients for cardiovascular-
rheumatologtc use . 


Subpart C-Labeling 


343.50 [Reservedl 
343.60 [Reserved] 
343.80 Professional labeling . 


" Subpart D-Testing Procedures 


343.90 Dissolution and drug release 
testing . 


Authority: 21 U.S.C . 321, 351, 352, 353, 
355, 360, 371 . 


Subpart A--General Provisions 


§ 343 .1 Scope . 


(a) An over-the-counter analgesic-
antipyretic drug product in a form 
suitable for oral administration is 
generally recognized as safe and 
effective and is not misbranded if it 
meets each of the conditions in this part 
in addition to each of the general 
conditions established in § 330 .1 of this 
chapter . 


(b) References in [his part lo 
regulatory sections of the Code of 
Federal Regulations are to chapter I of 
title 21 unless otherwise noted, 


§343 .3 Definitions . 


As used in this part : 
Analgesic-antipyretic drug . An ager 


used la alleviate pain and to reduce 
fever 


Ca : cliova.tcular drug . An agent used to 
prevent ischernic events . 


Rheumatologic drug . An agent used 
" ('or the treatment o( rhcumatologic 


disorders . 


§ 343.20 [Reserved] 


§ 343.22 Permitted combinations of active 
ingredients for cardiovascular-
rheumatologic use . 
Combinations containing aspirin must 


meet the standards of an acceptable 
dissolution test, as set forth in § 343 .90 . 
The following combinations are 
permitted : Aspirin identified in 
§§ 343.12 and 343 .13 may be combined 
with any antacid ingredient identified 
in § 331 .11 of this chapter or any 
combination of antacids permitted in 
accordance with § 331 .10(a) of this 
chapter provide ' ' at the finished 
product meL__ .he r . .,airements of 
§ 331 .10 of Zhis chapter and is marketed 
in a form intended for ingestion as a 
solutio~l . 


Subpart C-Labeling 


§ 343.50 [Reserved] 


§ 343.60 [Reserved] 


§343.80 Professional labeling 
The labeling of an over-the-counter 


-rug product written for health 
F . .`2ssionals (but not (or the generz, I 
public) shall consist of the followir;u, 


(a) For products containing aspii;n 
identified in §§ 343.12 and 343.13 or 
permitted combinations identified in 
§343.22. (These products must meet 
United States Pharmacopeia (USP) 


PHARMACOKINETICS 
Absorption : In general, Immediate release 


aspirin is well and completely absorbed from 
the gastrointestinal (GO tract . Following 
absorption, aspirin is hydrolyzed to salicylic 
acid with peak plasma levels of salicylic acid 
occurring within 1-2 hours of dosing (see 
Pharmacokinetics-Metabolism) . The rate of 
absorption from the C( tract is dependent 
upon the dosage form, the presence or 
absence of food, gastric pH (the presence or 
absence of CI antacids or buffering agents), 
and other physiologic factors . Enteric coated 
aspirin products are erratically absorbed from 
the GI ract . 


Distf;6ution: Salicylic acid is widely 
distributed to all tissues and fluids in the 
body ncluding the central nervous system 
(CNS), breast milk, and fetal tissues . The 
highest concentrations are found in the 
plasma . liver. renal cortex, heart. and lungs. 
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The protein binding of saltcylate is 
concentration-dependent, i .e., non-linear . At 
low concentrations (< 100 micrograms/ 
milliliter (ELg/mI.)), approximately 90 percent 
of plasma salicylate is bound to albumin 
while at higher concentrations (> 400 gg/mL), 
only about 75 percent is bound. The early 
signs of salicylic overdose (salicyllsm), 
including tinnitus (ringing in the ears), occur 
at plasma concentrations approximating 200 
jig/mL . Severe toxic effects are associated 
with levels > 400 Wg/mL. (See Adverse 
Reactions and Overdosage .) 
Metabolism : Aspirin is rapidly hydrolyzed 


in the plasma to salicylic acid such that 
plasma levels of aspirin are essentially 
undetectable 1-2 hours after dosing . Salicylic 
acid is primarily conjugated in the liver to 
form sallcyluric acid, a phenolic glucuronide, 
an acyl glucuronide, and a number of minor 
metabolites . Salicylic acid has a plasma half-
life of approximately 6 hours . Salicylate 
metabolism is saturable and total body 
clearance decreases at higher serum 
concentrations due to the limited ability of 
the liver to form both salicyluric acid and 
phenollc glucurontde . Following toxic doses 
(10-20 grams (g)), the plasma half-life may be 
increased to over 20 hours . 
Elimination: The elimination of salicylic 


acid follows zero order pharmacokinetics ; 
(i .e ., the rate of drug elimination is constant 
in relation to plasma concentration) . Renal 
excretion of unchanged drug depends upon 
urine pH . As urinary pH rises above 6 .5, the 
renal clearance of free saltcylate increases 
from < 5 percent to > 80 percent . 
Alkallnization of the urine is a key concept 
in the management of saltcylate overdose . 
(See Overdosage .) Following therapeutic 
doses, approximately 10 percent is found 
excreted In the urine as salicylic acid . 75 
percent as sallcyluric acid, as the phenolic 
and acyl glucuronides, respectively . 
Pharmacodynamlcs: Aspirin affects 


platelet aggregation by irreversibly inhibiting 
prostaglandin cyclo-oxygenase . This effect 
lasts for the life of the platelet and prevents 
the formation of the platelet aggregating 
factor thromboxane A2 . Non-acetylated 
salicylates do not inhibit this enzyme and 
have no effect on platelet aggregation. At 
somewhat higher doses, aspirin reversibly 
inhibits the formation of prostaglandin 12 
(prostacyclin), which is an arterial 
vasodilator and inhibits platelet aggregation . 


At higher doses aspirin is an effective anti-
inflammatory agent, partially due to 
Inhibition of inflammatory mediators via 
cyclo-oxygenase inhibition in peripheral 
tissues . In vitro studies suggest that other 
mediators of inflammation may also be 
suppressed by aspirin administration, 
although the precise mechanism of action has 
not been elucidated . It is this non-specific 
suppression of cyclo-oxygenase activity in 
peripheral tissues following large doses that 
leads to its primary side effect of gastric 
irritaUni, . (See Adverse Reactions.) 


endpoint of stroke or death and the combined 
endpoint of TIA, stroke, or death by about 
13-LS percent . 
Suspected Acute Myocardial Infarction 


(MI) : [n a large, mul[i-center study of aspirin, 
streptokinase, and [he combination of aspirin 
and streptokinase in 17,187 patients with 
suspected acute MI, aspirin treatment 
produced a 23-percent reduction in the risk 
of vascular mortality . Aspirin was also 
shown to have an additional benefit in 
patients given a thrombolytic agent. 
Prevention of Recurrent MI and Unstable 


Angina Pectoris: These indications are 
supported by the results of six large, 
randomized, multl-center, placebo-controlled 
trials of predominantly male post-MI subjects 
and one randomized placebo-controlled 
study of men with unstable angina pectoris . 
Aspirin therapy in MI subjects was 
associated with a significant reduction (about 
20 percent) in the risk of the combined 
endpoint of subsequent death and/or nonfatal 
reinfarctlon in these patients . In aspirin-
treated unstable angina patients the event 
rate was reduced to 5 percent from the 10 
percent rate in the placebo group. 
Chronic Stable Angina Pectoris : In a 


randomized, multi-center, double-blind trial 
designed to assess the role of aspirin for 
prevention of MI in patients with chronic 
stable angina pectoris, aspirin significantly 
reduced the primary combined endpoint of 
nonfatal MI, fatal MI, and sudden death by 
34 percent . The secondary endpoint for 
vascular events (first occurrence of MI, 
stroke, or vascular death) was also 
significantly reduced (32 percent) . 


Revascularfzatlon Procedures: Most 
patients who undergo coronary artery 
revascularization procedures have already 
had symptomatic coronary artery disease for 
which aspirin is indicated . Similarly, 
patients with lesions of the carotid 
bifurcation sufficient to require carotid 
endarterectomy are likely to have had a 
precedent event. Aspirin is recommended for 
patients who undergo revascularization 
procedures if there is a preexisting condition 
for which aspirin is already indicated . 
Rheumatologic Diseases: In clinical studies 


in patients with rheumatoid arthritis, 
juvenile rheumatoid arthritis, ankylosing 
spondylitis and osceoarrti-+i ._ . _spirin has 
been shown to be effecuVe in controlling 
various indices of dinicai disease activity . 


nonfatal stroke in patients who have had 
ischemic stroke or transient ischemia of the 
brain due to fibrin platelet emboli, (2) reduce 
the risk of vascular mortality in patients with 
a suspected acute MI, (3) reduce the 
combined risk of death and nonfatal MI in 
patients with a previous MI or unstable 
angina pectoris, and (4) reduce the combined 
risk of MI and sudden death in patients with 
chronic stable angina pectoris . 


Revascularizatlon Procedures (Coronary 
Artery Bypass Craft (CABC), Percutaneous 
Translumina! Coronary Angloplasty (PTCA), 
and Carotid Endarterectomy): Aspirin is 
indicated in patients who have undergone 
revascularization procedures (i .e ., CABG, 
PTCA, or carotid endarterectomy) when there 
is a preexisting condition for which aspirin 
is already indicated . 
Rheumatologic Disease Indications 


(Rheumatoid Arthritis, juvenile Rheumatoid 
Arthritis, Spondyloarthropathles, 
Oseeoarthritis, and the Arthritis and Pleurisy 
of Systemic Lupus Etythematosus (SLE)) : 
Aspirin Is indicated for the relief of the signs 
and symptoms of rheumatoid arthritis, 
juvenile rheumatoid arthritis, osteoarthrttis, 
spondyloarthropathies, and arthritis and 
pleurisy associated with SLE . 


CLINICAL STUDIES 
Ischerrtic Stroke and Transient Ischemic 


Attack (IIAI [n clinical trials of subjects 
. with TIA s due to fibrin platelet emboli or 


ischemic stroke, aspirin has been shown to 
significantly reduce the risk of the combined 


ANIMAL TOXICOLOGY 
The acute oral 50 percent lethal dose in 


rats is about 1.5 g/kilogram (kg) and in mice 
1 .1 g/kg . Renal papillary necrosis and 
decreased urinary concentrating ability occur 
in rodents chronically administered high 
doses . Dose-dependent gastric mucosal injury 
occurs in rats and humans . Mammals may 
develop aspirin toxicosis associated with CI 
symptoms, circulatory effects, and central 
nervous system depression, (See 
Overdosage .) 


INDICATIONS AND USAGE 
Vascular Indications (Ischenuc Stroke, 


TIA. Acute Nll. Prevention of Recurrent ,lll. 
Unstable Angina Pectoris, and Chronic 
Stable .-lngina Pectoris): Aspirin is indicated 
to : (t) Reduce the combined risk of death and 


CONTRAINDICATIONS 
Allergy: Aspirin is contraindicated in 


patients with known allergy to nonsteroidal 
anti-inflammatory drug products and in 
patients with the syndrome of asthma, 
rhinitis, and nasal polyps. Aspirin may cause 
severe urticatia, angicedema, or 
bronchospasm (asthma) . 
Reye's Syndrome : Aspirin should not be 


used in children or teenagers for viral 
infections, with or without fever, because of 
the risk of Reye's syndrome with 
concomitant use of aspirin in certain viral 
illnesses . 


WARNINGS 
Alcohol Warning: Patients who consume 


three or more alcoholic drinks every day 
should be counseled about the bleeding risks 
involved with chronic, heavy alcohol use 
while taking aspirin. 
Coagulation Abnormalities: Even low 


doses of aspirin can inhibit platelet function 
leading to an increase in bleeding time . This 
can ad% ersely affect patients with inherited 
(hemophilia) or acquired (liver disease or 
vitarnin K deficiency) bleeding disorders . 
GI Side Effects : CI side effects include 


stomach pain, heartburn, nausea, vomiting, 
and gross CI bleeding . Although minor upper 
CI symptoms, such as dyspepsia, are 
common and can occur anytime during 
therapy, physicians should remain alert for 
signs of ulceration and bleeding, even in thc 
absence of previous Cf symptoms . Physicians 
should . .form patients about the signs and 
sFmp(onu of GI side effects and what steps 
to take if they occur. 


Peptic Ulcer Disease: Patients with a 
history o( active peptic ulcer disease should 
avoid using aspirin, which can cause gastric 
mucosal irritation and bleeding . 
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PRECAUTIONS 
General 


" 


" 


" 


Renal Failure: Avoid aspirin in patients 
with severe renal failure (glomecular 
filtration rate less than 10 mL/minute) . 
Hepatic Insufficiency: Avoid aspirin in 


patients with severe hepatic insufficiency . 
Sodium Restricted Diets: Patients with 


sodium-retaining states, such as congestive 
heart failure or renal failure, should avoid 
sodium-containing buffered aspirin 
preparations because of their high sodium 
content. 


Laboratory Tests : Aspirin has been 
associated with elevated hepatic enzymes, 
blood urea nitrogen and serum creatinine, 
hyperkalemia, proteinuria, and prolonged 
bleeding time . 
Drug Interactions 
Anglotensln Converting Enzyme (ACE) 


Inhibitors : The hyponatremic and 
hypotensive effects of ACE inhibitors may be 
diminished by the concomitant 
administration of aspirin due to its indirect 
effect on the renin-anglotensin conversion 
pathway. 
Acetazolamlde : Concurrent use of aspirin 


and acetazolamide can lead to high serum 
concentrations of acetazolamide (and 
toxicity) due to competition at the renal 
tubule for secretion . 


Anticoagulant Therapy (Heparin and 
Warfarln) : Patients on anticoagulation 
therapy are at increased risk for bleeding 
because of drug-drug interactions and the 
effect on platelets . Aspirin can displace 
warfarin from protein binding sites, leading 
to prolongation of both the prothrombin time 
and the bleeding time . Aspirin can increase 
the anticoagulant activity of heparin, 
increasing bleeding risk . 
AnUconwlsants: Sallcylate can displace 


protein-bound phenytoin and valproic acid, 
leading to a decrease in the total 
concentration of phenytoin and an increase 
in serum valproic acid levels . 


Beta Blockers: The hypotensive effects of 
beta blockers may be diminished by the 
concomitant administration of aspirin due to 
inhibition of renal prostagtandins, leading to 
decreased renal blood flow, and salt and 
fluid retention. 


Diuretics: The eFfec[iven-, J diuretics in 
patients with underlying renal or 
cardiovascular disease may be diminished by 
the concomitant administration of aspirin 
due to inhibition of renal prostaglandins, 
lead 'ng to decreased renal blood flow and 
salt and fluid retention. 


Methotrexate: Salicylate can inhibit renal 
clearance o( methotrexate, leading to bone 
marrow toxicity, especially in the elderly or 
renal impaired . 
Nonsteroidal Anti-inflammatory Drugs 


(A'SAID's) : The concurrent use of aspirin 
with other NSAID's should be avoided 
because this may increase bleeding or lead to 
decreased renal (unction . 
Or i : .yvpoglycemics : ?.f~deraie doses of 


asplrui -nay increase the effectiveness of otal 
hypoglycemic drugs. leading to 
hypoglycemia . 


Uricosuric Agents (Probenecid and 
Sulfinpyrazone) : Salicylates antagonize the 
uricosuric action of uricosuric agents . 


Carctnogenesls, Mutagenesis . Impairment 
of Fertility: Administration of aspirin for 68 
weeks at 0 .5 percent in the feed of rats was 
not carcinogenic . In the Ames Salmonella 
assay, aspirin was not mutagenic ; however, 
aspirin did induce chromosome aberrations 
in cultured human fibroblasts . Aspirin 
inhibits ovulation in rats . (See Pregnancy .) 
Pregnancy: Pregnant women should only 


take aspirin if clearly needed. Because of the 
known effects of NSAID's on the fetal 
cardiovascular sys~em (closure of the ductus 
atteriosus), use during the third trimester of 
pregnancy should be avoided . Salicylate 
products have also been associated with 
alterations in maternal and neonatal 
hemostasis mechanisms, decreased birth 
weight, and with perina[al mortality . 
Labor and Delivery: Aspirin should be 


avoided 1 week prior to and during labor and 
delivery because it can result in excessive 
blood loss at delivery . Prolonged gestation 
and prolonged labor due to prostaglandin 
inhibition have been reportcd . 
Nursing Mothers: Nursing mothers should 


avoid using aspirin because sallcylate is 
excreted in breast milk . Use of high doses 
may lead to rashes, platelet abnormalities, 
and bleeding in nursing infants . 


Pediatric Use: Pediatric dosing 
recommendations for Juvenile rheumatoid 
arthritis are based on well-controlled clinical 
studies. An initial dose of 90-130 mg/kg/day 
in divided doses, with an Increase as needed 
for anti-inflammatory efficacy (target plasma 
salicylate levels of I50-300 gg/mL) are 
effective. At high doses (t .e., plasma levels of 
greater than 200 mg/rriQ, the incidence of 
toxicity increases. 


ADVERSE REACTIONS 
Many adverse reactions due to aspirin 


ingestion are dose-related . The following is a 
list of adverse reactions that have been 
reported in the literature . (See Warnings.) 
Body as a Whole : Fever, hypothermia, 


thirst . 
Cardiovascular: Dysrhythmias, 


hypotension, tachycardia. 
Central Nervous System : Agitation . 


cerebral edema, coma, confusion, dizziness, 
headache, subdural or intracraniai 
hemorrhage, lethargy, seizures. 


Fluid and Electrolyte: Dehydration, 
hyperkalemia, metabolic acidosis, respiratory 
alkalosis . 


Gastrointestinal: Uybpepsia, GI bieeding, 
ulceration and perforation . nausea, vomiting, 
transient elevations of hepatic enzymes, 
hepatitis, Reye's Syndrome, pancreatitis . 
Hematologic: Prolongation of the 


prothrombin time, disseminated 
intravascular coagulation, coagulopathy, 
thrombocytopenia . 
Hypersensitivity: Acute anaphylaxis, 


angioedema, asthma . bronchospasm . 
laryngeal edema, urticaria . 
hfusculoskeletal : Rhabdomyolysis . 
Metabolism : HYpoglycemia (in children), 


hyperglycernia 
Reproductive: Prolonged pregnancy and 


labor, stillbirths . lower birth weight infants . 
anteparturn and postpartum bleeding . 
Respirator V: Hyperpnea, pulrnonan 


edema, tachypnea. 
Special Senses : Hearing loss, tinniws 


Patients with high frequency hearing loss 


may have difficulty perceiving tinnltus . In 
these patients, tinnttus cannot be used as a 
clinical indicator of salicylism . 


Urogenttal: Interstitial nephritis, papillary 
necrosis, protelnuria, renal insufficiency and 
failure . 


DRUG ABUSE AND DEPENDENCE 
Aspirin is non-narcotic . There is no known 


potential for addiction associated with the 
use of aspirin . 
OVERDOSAGE 


Salicylate toxicity may result from acute 
ingestion (overdose) or chronic intoxication. 
The early signs of salicylic overdose 
(salicylism), including tinnitus (ringing in 
the ears), occur at plasma concentrations 
approaching 200 gg/mL. Plasma . 
concentrations of aspirin above 300 jig/mL 
are clearly toxic. Severe toxic effects are 
associated with levels above 400 ug/mL. (See 
Clinical Pharmacology.) ii -ngle lethal dose 
of aspirin in adults is not known with 
certainty but death may be expected at 30 g . 
For real or suspected overdose, a Poison 
Control Center should be contacted 
immediately . Careful medical management is 
essential . 
Signs and Symptoms: In acute overdose, 


severe acid-base and electrolyte disturbances 
may occur and are complicated by 
hyperthermia and dehydration. Respiratory 
alkalosis occurs early while hyperventilation 
is present, but is quickly followed by 
metabolic acidosis. 
Treatment: Treatment consists primarily of 


supporting vital functions, increasing 
salicylate elimination, and correcting the 
acid-base disturbance . Gastric emptying and/ 
or lavage is recommended as soon as possible 
after ingestion, even if the patient has 
vomited spontaneously. After lavage and/or 
emesis, administration of activated charcoal, 
as a slurry, is beneficial, if less than 3 hours 
have passed since ingestion . Charcoal 
adsorption should not be employed prior to 
emesis and lavage. 


Severity of aspirin intoxication is 
determined by measuring the blood salicylate 
level . Add-base status should be closely 
followed with serial blood gas and serum pH 
measurements . Fluid and electrolyte balance 
should also be maintained . 


(n severe cases, hyperthermla and 
hvpovolemia are the major immediate threats 
to life . Children should be sponged with 
tepid ~tiater . Replacement fJuid should be 
administered intravenously and augmented 
with correction of acidosis. Plasma 
electrolytes and pH should be monitored to 
promote alkaline diuresis of salicylate if 
renal function is normal. Infusion of glucose 
may be required to control hypoglycemia . 
Hemodialysis and peritoneal dialysis can 


be performed to reduce the body drug 
content. [n patients with renal insufficiency 
or in cases of life-threatening intoxication, 
diak sis is usually required . Exchange 
transfusicn may be indicated in infants and 
voun,g c Iiil~+ren . 


DOSAGE AND ADMINISTRATION 
Each dose of aspirin should be taken with 


a full glass of water unless patient is fluid 
restricted . And-inflammatory and analgesic 
dosages should be individualized . When 
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aspirin is used in high doses, the 
. development of tlnnitus may be used as a 
. clinical sign of elevated plasma salicylate 


levels except in patients with high frequency 
hearing loss. 


Ischemlc Stroke and TlA: 50-325 mg once 
a day. Continue therapy indefinitely . 
Suspected Acute MI: The initial dose of 


160-162.5 mg is administered as soon as an 
M[ is suspected . The maintenance dose of 
160-162 .5 mg a day is continued for 30 days 
post-infarction . After 30 days, consider 
further therapy based on dosage and 
administration for prevention of recurrent 
MI. 


Prevention of Recurrent MI: 75-325 mg 
once a day. Continue therapy indefinitely . 


Unstable Angina Pectoris : 75-325 mg once 
a day. Continue therapy indefinitely . 


. Chronic Stable Angina Pectorts: 75-325 mg 
once a day . Continue therapy indefinitely . 
CABC: 325 mg daily starting 6 hours p.,st- 


procedure . Continue therapy for l year post-
procedure . 
PTCA: The initial dose of 325 mg should 


be given 2 hours pre-surgery . Maintenance 
dose is L60-325 mg daily. Continue therapy 
indefinitely . 


Carotid Endarterectomy: Doses of 80 mg 
once daily to 650 mg twice daily, started 
presurgery, are recommended . Continue 
therapy indefinitely. 
Rheumatoid Arthritis: The initial dose is 3 


g a day in divided doses. Increase as needed 
for and-inflammatory efficacy with target 
plasma salicylate levels of 150-300 ~ig/mL. 
At high doses (i .e ., plasma levels of greater 
than 200 mg/mL), the incidence of toxicity 
increases. 
Juvenile Rheumatoid Arthritis: Initial dose 


is 90-130 mg/kg/day in divided doses . 
Increase as needed for anti-inflammatory 
efficacy with target plasma salicylate levels 
of 150-300 gg/mL . At high doses (i .e ., plasma 
levels of greater than 200 mg/mL), the 
incidence of toxicity increases . 


Spondyloarthropathies : Up to 4 g per day 
in divided doses . 


Osteoarthritls: Up co 3 g per day in divided 
doses. 


Arthritis and Pleurisy of SLE: The inl~i :.l 
dose is 3 g a day in divided doses. Increase 
as needed for anti -inflammatory efficacy with 
target plasma salicylate levels of 150-300 gg/ 
mL. At high doses (i .e ., plasma levels of 


greater than 200 mg/mL), the incidence of 
toxicity increases. 


HOW SUPPLIED 
(Insert spectttc information regarding, 


strength of dosage form, units in which the 
dosage form Is generally available, and 
information to facilitate identification of the 
dosage form as required under§201 .57(k)(I), 
(k)(2), and (k) (3).) Store in a tight container 
at 25 °C (77 °F) ; excursions permitted to [5-
30 °C (59-86 °F) . 
REV : (insert date of publication in the 


Federal Register .) 
(2) In addition to, and immediately 


preceding, the labeling required under 
paragraph (a) (1) of this section, the 
professional labeling may contain the 
following highlights of prescribing 
information in the exact language and 
exact format provided, but only "when 
accompanied by the comprehensive 
prescribing information required in 
paragraph (a) (1) of this section . 


" 


BILLING CODE 4180-Ot-F 


0 
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'HIGHLIGHTS OF PRESCRIBING INFORMATION 
ASPIRIN (FORMULATION) 
(soelybollicylic add) 


PROFESSIONAL INDICATIONS AND USAGE 
Vascular Indications: 
lachsmic Strokes and Transient lediamic Attacks (TIA) 
Suspected Acute Myocardial Infarction (MI) 
Prevention of Recurrent MI 
Unstable Angina Pactons 
Chronic Stable Angina Pectorts 
RwuwlaAraWn Procedures In Select Pallents :1 
Coronary Artery Bypass Graft (CABG) 


- PercWnaous Tnnciumine! Coronary MOioPIasN (PfCA) 
Carolid EndeMrectomY 


Rhourrudologic Disease Indications : 
" Rheumatoid Arthritis 
Juvenile Rhournatold Arthritis 


aspirin 4 already Indicated. ~ Spondy(oaAhmpathies 
ProoeAuro" under Ihs 'Indications and Use"* and " Osteoarouids 
Studies' sections In the Comprehensive Prescribing Worritiotion. 
" Arthritis and Pleurisy, of Systemic Lupus EryThamaOOwt (SLE) 


Warnings Regarding Us* M Pregnancy 
PA91V11it Women should only take palyl NCIYfIp Medsd. 6wG11N Of 
the known 9ff11Ma of nonstaroldd aM1aMlamma0onr drugs on this Mai 
cardiovascular system (closure of the ducpy vtalos,p). use during y» 
third Mm-4r of pregnancy ihaAd be avoided. SapeyVbe products have 
Ohio been associated with alterations M rtIshmal and neonatal 
hmwsWls mechanisms, decreased birth weight, and with porinafal 
mutalitY" SalkylaM It excnbd In bnut milk. (Sao -pregnancy,- -Labor and Delivery" and "Nunfnp Mothers- In On "Prsewflom" soetlon M the 
ComprrhonUw Prescribing Information,) 


'Patients with a pr")dsting condition for which 
Sas'RavascWnitation 


'Clinical 


.. ._.. ....._ ....__. ... .. ....»...._. .. .___.__ .. ..... .. .._ ._ .. .._. .__..._._..Dway~ and 
Admlnbtraflon.__. ... ....... .._. .. ... .. .» ...._. ..: .. ......._. ... ..... .__.... .. .. .__.._.. .. ._ 
General: Each dose should betaken with a tun alms er -.r.r ud~ ~~~~..~w~ n. . ... .~~ .. ..~. . 


" 


Indications 
--'-- . . ._ . .-° 


Rwommended Dally Dose 
- ~ . . .,., . .....o ..... -an mwaaon. 


Duratlon of Therapy 


Vascular Indicadons: 


lachemk Strokes and T1A SO-325 milligrams (mg) daily kWeflnk* 


Suspected Acute MI tB0-182.b mg taken se won a Intercom 4 Far 30 days Post inMardion (dkr 30 dap oomlder 
suspected: then once daily further treatment bared on indication for previous K 


Prevention of Rscurtent MI 75-325 mg daily Mdeflniftely, 


Unstable Angina Pacloris 75925 mg daily kxwm* 


Chronic Stable Angina Paclon 75125 oW dally IndMk** 
Ronnoutsdarlotation Procedures In Soled Patients: 


CABG 925 m0 daily sterling 6 hrs. patprooe0ure I yew 
PTCA 325 mg 2 hours praxrpery Indsflnpely 


Maintenance theropir. 100-325 mg daily 


CaroMd EnderOeredomy BO mg daily b 050 mg Mice a day started prowrpery, kwoqyw 
Rhiournstologle Disease Indications : 


Rheumatoid Arthritis Initial dose 3 p daily . Target plasma saIwyLte As i 
levels 150-300 miaopnrnshMIWiler (yymL) 


Juvenile Rheumatoid Arthritis Initial dose 90 .130 mqlkilopranWdsy, Target As Indicated 
Plasrtu talicylate levels 150.300 Nplml 


SpondybaMropaUiies Up to 4 prams (9) dally As Indicated 


Osteoarthritis Up to 3 p daily As indicated 


Arthritis and Pleurisy of SLE Initial dose 3 p daily . Target plasma As Indicated 
rnuiai~un~rrnnuc 


alieytate levels 1 50-300 Nplml 


A3" Is OOf10'NfltfiCltld in peg" with knOWII "lIaf9y lOIIOfIillfOldal aft. 
Inflammatory drugs and in patients with the syndrome of ulhma, rhiniES, and 
nasal polypt. Aspirin should not be used in children or teenagers for viral 
Infections, with a without few" `ecauae of the risk of Reye's syndrome with 
concomitant use at aspirin m certain viral illnesses . 
PRECAUTIONS 
General 
Renal Fait" 


. Hepatic Insufficiency 
Sodium Restricted Diets 


Laboratory Tests 
Drug Intorractioris: 
Mpioterain Converting Enzyme (ACE) Inhibitors 
Acbtrzolamide 
Anticoagulont Therapy 
MUCOrnuWnts 
Beta Slockers 
Diuretics 
MeUwlrexate 
Nauleroidal MU-inllammatory Drugs (NSAID's) 
Oral Hypoglycemia 
Uricosuric Agents 
Camrogeluaia, Mutagenesis, Impairment of Fertility 
Preg :uxy, Labor and Delivery. Nursing Mothers 
Pediatrc Use 


Alcohol Warning 
Coagulation Abnormalities 
Gastrointestinal Side Effects, 
Peptic Ulcer Dis- " 
ADVERSE RE,.., i IONS (Most common) 
Gastrointestinal (Abdominal Pain, Ulceration, Bleeding) 
Inhibition of Platelet Aggregation (Bleeding) 
Tinnitus " 
Dlulneu 
Hearing LOSS 
To roport SERIOUS adverse drug reactions, ca0 (msnufaduisrJ et (pfrorro 
numbeQ pr MEDWATCH al 1-800.FOA-i08B 
HOW SUPPLIED 
(III-ft specfic anAxmafion regarding, strsrWln W dosage Awm, units in which Me 
dosage lam h psnsralty avadabk, and information to hciftfe 1dur0'fieation of 
ft dosage lam.) Store in a tight container at 25 'C (77 ~F) ; excursions 
permitted to 75.30 'C (SS-86 'F) . 


These highlights do not include all the information needed 
to prescribe aspirin safely and effectively. See as,. , . . 
comprehensive prescribing information 
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(b) [Reserved) 


" Subpart D-Testing Procedures 


§343.90 Dissolution and drug release 
testing . 


" 


(a) (Reserved] 
(b) Aspirin capsules . Aspirin capsules 


must meet the dissolution standard for 
aspirin capsules as contained in the 
United States Pharmacopeia (CJSP) 23 at 
page 132 . 


(c) Aspirin delayed-release capsules 
and aspirin delayed-release tablets . 
Aspirin delayed-release capsules and 
aspirin delayed-release tablets must 
meet the drug release standard for 
aspirin delayed-release capsules and 
aspirin delayed-release tablets as 
contained in USP 23 at pages 133 and 
136 respectively . 


(d) Aspirin tablets. Aspirin tablets 
must meet the dissolution standard for 
aspirin tablets as contained in USP 23 
at page 134. 


(e) Aspirin, alumina, and magnesia 
tablets . Aspirin in combination with 
alumina and magnesia in a tablet dosage 
form must meet the dissolution standard 
for aspirin, alumina, and magnesia 
tablets as contained in USP 23 at page 
138 . 


(f) Aspirin, alumtna, and magnesium 
oxide tablets . Aspirin in combination 
with alumina, and magnesium oxide in 
a tablet dosage form must meet the 
dissolution standard for aspirin, 
alumina, and magnesium tablets as 
contained in USP 23 at page 139. 


(g) Aspirin effervescent tablets for oral 
solution . Aspirin effervescent tablets for 
oral solution must meet the dissolution 
standard for aspirin effervescent tablets 
for oral solution as contained in USP 23 
at page 137. 


(h) Butl`ered aspirin tablets . Buffered 
aspirin tablets must meet the 
dissolution standard for buffered aspirin 
tablets as contained in USP 23 at page 
135 . 


Dated : October 19, 1998 . 
William B. Schultz, 
Deputy Commissioner for Policy . 
f ER Doc. 98-28519 Filed 10-21-98 ; 10 :59 
aml 
BIWNG CODE t160-Ot-C 


" 


DEPARTMENT OF DEFENSE coordinate as they implement its 
provisions . 


Office of the Secretary This rule defines the criteria for 
determining whether an institution of 32 CFR Part 216 higher education has a policy or 


RIN 0790-AG42 practice prohibiting or preventing the 
Secretary of Defense from maintaining, 


Military Recruiting and Reserve Officer establishing, or efficiently operating a 
Training Carps Program Access to Senior ROTC unit ; or has a policy of 
Institutions of Higher Education denying military recruiting personnel 


AGENCY : Department of Defense. 
ACTION : Final rule . 


SUMMARY: The Department of Defense 
promulgates the rule addressing militar 
recruiting and Reserve Officer Training 
Corps program access at institutions of 
higher education . This rule implements 
the National Defense Authorization Act 
for Fiscal Year 1995, :' :e National 
Defense Authorization Act for Fiscal 
Year 1996, and the Omnibus 
Consolidated Appropriations Act, 1997 
(the Acts) . 
The Acts state that no funds available 


under appropriations acts for any fiscal 
year for the Departments of Defense, 
Transportation (with respect to military 
recruiting), Labor, Health and Human 
Services, Education, and Related 
Agencies may be provided by contract 
or grant (including a grant of funds to 
be available for student aid) to a covered 
school that has a policy or practice 
(regardless of when implemented) that 
either prohibits, or in effect prevents, 
the Secretary of Defense from obtaining, 
for military recruiting purposes, entry to 
campuses, access to students on 
campuses, access to directory 
information on students, or that has an 
anti-ROTC policy . 
EFFECTIVE DATE : March 29, 1997 . 
FOR FURTHER INFORMATION CONTACT : 
William J . Carr, (703) 697-8444 . 
SUPPLEMENTARY INFORMATION : On April 
8, 1997 the DepartmA^r of Defense 
published an ?- .~~ im rule to implement 
the Acts, and it ~ ued public comments 
by Jul~ 7, 1997 (62 FR 1669 1) . 
Consistent with the Acts, the interim 
rule took e" ~t on March 29, 1997 . 
Public comments were received and 
appropriate adjustments were made as 
reflected in this final rule . 
The Secretary is committed to 


establishing sound procedures to 
implement current statutes, whilc 
kPPning the regulatory burden to the 
niuni.,~um necessary to carry out the 
congn onal intent . To that end, the 
Department has finalized this rule ir 
consultation with other Federal 
agencies, including the Departments of 
Education, Labor, Transportation, and 
Health and Human Services . Agencies 
affected by this rule will continue to 


entry to campuses, access to students on 
campuses, or access to directory 
information on students . The Acts 


- establish that institutions of higher 
education having such policies or 


Y practices are ineligible for certain 
Federal funding. 
The criterion of "efficiently operating 


a Senior ROTC unit" refers generally to 
an expectation that the ROTC 
Department would be treated on a par 
with other academic departments ; as 
such, it would not be singled out for 
unreasonable actions that would impede 
access to students (and vice versa) or 
restrict its operations . 
This rule also defines the procedures 


that would be followed in evaluating 
reports that a covered school has not 
met requirements defined in this rule . 
When a component of the Department of 
Defense (DOD Component) believes that 
policies or practices of an institution of 
higher education might require such an 
evaluation, that component is required 
to confirm the institution's policy in 
consultation with the institution . If that 
exchange suggests that the policy or 
practice could trigger a denial of 
funding, as required by the Acts, the 
supporting facts would be forwarded 
through Department of Defense 
channels to the decision authority, who 
is the Assistant Secretary of Defense for 
Force Management Policy (ASD(FMP)) . 
The Department of Defense received 


and considered comments relating to 
this rule . Those comments frequently 
related to the interplay between the Acts 
and Family Educational Rights and 
Privacy Act of 1974, as aiLiended 
(FERPAQ, 20 U.S.C . 1232g . Commenters 
ha~e inquired whether release of 
Student information in response to a 
request from a military recruiter would 
violate FERPA . Commenters pointed out 
that '*directory information" is a term of 
art under FERPA that triggers particular 
responsibilities of the institution 
regarding the confidentiality of student 
information . Depending on the policy of 
a particular institution, that term may 
not necessar4iy refer to the same 
inforrtsation Lhat may be requested by a 
military recruiter . Commenters also 
pointed out that FERPA provides a 
mandatory opportunity for a student to 
object to release of "directory 
information" designated by an 
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described previously in this document . 
For example, the new law gives FDA 
express authority to require marking on 
any food product that had been refused 
admission into the United States 
whereas the proposed rule would have 
required marking on food refused 
admission for safety reasons only . 
The new law also significantly revises 


section 801(d)(3) of the act ; it prescribes 
new reporting requirements that differ 
from those in the FDA proposed rule. 
Because of the changes brought about 


by the Public Health Security and 
Bioterrorism Preparedness and 
Response Act of 2002, FDA is 
withdrawing both proposed rules, FDA 
will consider whether new rulemakings 
or other actions are necessary to 
implement the new statutory 
requirements . 
Dated: August 13, 2002 . 


William K. Hubbard, 
Senior Associate Commissioner for Policy, 
Planning, and Legislation. 
[FR Doc. 02-21264 Filed 8-20-02 ; 8 :45 am) 


BILLING CODE "160-01-3 


DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 


Food and Drug Administration 


21 CFR Part 201 
[Docket No. 02N-0241) 


Amendment of Regulations on 
Aluminum in Large and Small Volume 
Parenterais Used in Total Parenteral 
Nutrition; Correction 


AGENCY: Food and Drug Administration, 
HHS . 
ACTION : Proposed rule ; correction . 


SUMMARY: The Food and Drug 
Administration (FDA) is correcting a 
proposed rule that appeared in the 
Federal Register of August 13, 2002 (67 
FR 52429) . The document proposed to 
amend FDA's regulations to change the 
labeling requirements concerning 
aluminum in small volume parenterals 
and pharmacy bulk packages used in 
total parenteral nutrition . The document 
was published with an inadvertent 
error . This document corrects that error. 
DATES: Submit written or electronic 
comments by October 28, 2002 . 
ADDRESSES: Submit written comments 
to the Dockets Management Branch 
(HFA- 05), Food and Drug 
P.clj :n i .i,tration, 5630 Fishers Lane, rm . 
1061, hockville, MD 20852. Submit 
electronic comments at http :// 
www.fda.gov/dockets/ecomments . All 
comments should be identified with the 


docket number found in brackets in the 
heading of this document, 
FOR FURTHER INFORMATION CONTACT: 
Doris B. Tucker, Office of Policy, 
Planning, and Legislation (HF-27), Food 
and Drug Administration, 5600 Fishers 
Lane, Rockville, MD 20857, 301-827-
7010 . 


SUPPLEMENTARY INFORMATION : In FR Doc . 
02-20300, appearing on page 52429 in 
the Federal Register of Monday, August 
12, 2002, the following correction is 
made : 


1. On page 52429, in the third 
column, in the seventh line 
"§ 201.3230" is corrected to read 
"§ 201.3239(c)" . 
Dated : August 15, 2002 . 


William K . Hubbard, 
Senior Associate Commissioner for Policy, 
Planning, and Legislation. 
[FR Doc . 02-21265 Filed 8-20-02; 8 :45 am) 
BILLING CODE 4180-01-5 


DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 


Food and Drug Administration 


21 CFR Parts 201 and 343 
[Docket No. 77N-0941J 
RIN 0910-AA01 


Intemal Analgesic, Antipyretic, and 
Antirheumatic Drug Products for Over-
the-Counter Human Use ; Proposed 
Amendment of the Tentative Final 
Monograph, and Related Labeling 


AGENCY ~lFood and Drug Administration, 
HHS. 
ACTION : Proposed rule . 


SUMMARY : The Food and Drug 
Administration (FDA) is proposing to 
amend the tentative final monograph 
(TFM) for over-the-counter (OTC) 
internal analge> ~ . ~nupyre' : and 
antirheumatic (IAAA) drug products to 
include ibuprofen as a generally 
recognized safe and effective analgesic/ 
antipyretic active ingredient for OTC 
use . FDA is also proposing to amend its 
regulations to include consistent allergy 
warnings for OTC fAAA drug products 
containing nonsteroidal anti-
inflammatory active ingredients . These 
proposals are in response to a citizen 
petition (Ref . 1) and to a comment 
submitted in response to that petition 
(Ref. 2) and are part of the ongoing 
review of OTC drug products conduc~nc'. 
by FDA . 
DATES: Submit written or electronic 
comments by November 19, 2002 . 
Submit written or electronic comments 


on the agency's economic impact 
determination by November 19> 2002 . 
Please see section XII of this document 
for the effective date of any final rule 
that may publish based on this proposal . 
ADDRESSES : Submit written comments 
to the Dockets Management Branch 
(HFA-305), Food and Drug 
Administration, 5630 Fishers Lane, rm . 
1061, Rockville, MD 20852 . Submit 
electronic comments to http :// 
www.fda.gov/dockets/ecomments . 
FOR FURTHER INFORMATION CONTACT : Ida 
I . Yoder, Center for Drug Evaluation and 
Research (HFD-560), Food and Drug 
Administration, 5600 Fishers Lane, 
Rockville, MD 20857, 301-827-2222, 
SUPPLEMENTARY INFORMATION : 
Table of Contents 
I . Background 
II . Comment in Opposition to the 
Citizen Petition 
III . The Agency's Evaluation of the 
Citizen Petition 
A. Use for a Material Time and to a 


Material Extent 
B. Safety 
C . Effectiveness 
D . Labeling 


IV . The Agency's Tentative Conclusions 
and Proposals 
V . Summary of Proposed Agency 
Changes 
VI. Labeling Guidance 
VII . Implementation 
VIII . Analysis of Impacts 
IX . Paperwork Reduction Act of 1995 
X . Environmental Impact 
XI . Request for Comments 
XII . Proposed Effective Date 
XIII . References 


I . Background 


Ibuprofen is benzeneacetic acid, a-
methyl-4-(2-methylpropyl), (t)-, a 
member of the propionic acid class of 
nonsteroidal anti-inflammatory drugs 
(NSAIDs) . The commercially available 
drug is a racemic mixture o : : ;vo optical 
isomers (S-[+] and R-(-j ibuprofen) . The 
racemic mixture is recognized in the 
U.S . Pharmacopeia (U.S .P .) (Ref. 3) . 
Ibuprofen has been available as a 
prescription drug for the treatment of 
osteoarthritis and rheumatoid arthritis 
at a dose of 1,200 to 3,200 milligrams 
(mg) per (/) day since 1974 in the United 
States and since 1969 in the United 
Kingdom . Ibuprofen has also been 
marketed by prescription and OTC in 
numerous countries throughout the 
tivorld (Ref. 4) . 


Safety and effectiveness data 
submitted to the agency to support the 
approval of the OTC marketing of a 200-
mg ibuprofen tablet were considered by 
the Arthritis Advisory Committee (AAC) 
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at its August 18, 1983, meeting . Based 
on the available data, the AAC 
concluded that a 200-mg ibuprofen 
product could be used safely and 
effectively OTC, without the 
supervision of a physician (Ref . 5) . It 
has been available on the OTC market 
for use in adults and children 12 years 
and older since 1984 through the new 
drug application (NDA) process . It is 
marketed at a 200-mg dosage strength, 
for the relief of minor aches and pains 
and for fever reduction . A single OTC 
dose is 200 to 400 mg with a maximum 
daily dose of 1,200 mg . 
The AAC suggested warnings and 


precautions that it believed should 
appear in labeling to alert individuals to 
certain risks, especially those 
individuals who should not use 
ibuprofen without the supervision of a 
physician. The AAC was concerned that 
the promotion of OTC ibuprofen not 
counteract a warning regarding 
ibuprofen's cross-reactivity with aspirin 
(Ref. 5) . The agency's approved labeling 
for ibuprofen includes warnings for 
aspirin sensitive individuals and people 
taking other OTC pain reliever/fever 
reducer products (Ref. 6) . 
On October 17, 1983, a citizen 


petition (Ref. 7) was submitted that 
requested the agency to reopen the 
administrative record for OTC IAAA 
drug products to amend the proposed 
monograph to include ibuprofen as an 
internal analgesic ingredient in a 200-
mg tablet with a maximum 1,200-mg 
total daily dose . The agency denied the 
petition on May 18, 1984 (Ref. 8) for 
several reasons, one of which (use for a 
material time and to a material extent) 
is discussed in section III .A of this 
document . 


In the Federal Register of November 
16 . 1988 (53 FR 46204), the agency 
published a TFM to establish conditions 
under which OTC IAAA drug products 
are generally recognized as safe and 
effective, and not misbranded . The TFM 
proposed acetaminophen, aspirin, 
carbaspirin calcium, choline salicylate, 
magnesium salicylate, and sodium 
salicylate as generally recognized as safe 
and effective IAAA active ingredients 
for OTC use and appropriate labeling for 
OTC drug products containing these 
ingredients. Ibuprofen was not 
discussed in the TFM. 
Subsequent to the TFM, the agency 


received a citizen petition (Ref. 1) 
requesting that the TFM be amended to 
include racemic ibuprofen in an oral 
dosage form, as a single active 
ingredient . The petition recommended a 
minimum effective dose of 200 mg 
ibuprofen for use by adults and children 
12 years and older . The petition 
requested the same indications as 


proposed for other monograph IAAA 
active ingredients in § 343 .50(b)(1) (21 
CFR 343.50(b)(1)) : "For the temporary 
relief of minor aches and pains 
associated with a cold, sore throat, 
headache, toothache, muscular aches, 
backache, premenstrual and menstrual 
cramps (dysmenorrhea), and for the 
minor pain from arthritis, and to reduce 
fever . 
The petition requested warnings 


specific for the OTC use of ibuprofen, 
including the following warning, in this 
form, or in a different format conveying 
the same information : 
ASPIRIN SENSITIVE PATIENTS : 


Although this product does not contain 
aspirin, it may cause a severe reaction 
in people allergic to aspirin. Do not take 
ibuprofen if you have had any of the 
following reactions to any pain reliever/ 
fever reducer: 


" allergic reaction 
" shock 
" hives 
" difficulty breathing 
" asthma 
" swelling 
If you are under a doctor's care for 


any serious condition, consult a doctor 
before taking this product. As with 
aspirin and acetaminophen, if you have 
any condition which requires you to 
take prescription drugs or if you have 
had any problems or serious side effects 
from taking any nonprescription pain 
reliever, do not take this product 
without first discussing it with your 
doctor. IF YOU EXPERIENCE ANY 
SYMPTOMS WHICH ARE UNUSUAL 
OR SEEM UNRELATED TO THE 
CONDITION FOR WHICH YOU TOOK 
IBUPROFEN, CONSULT A DOCTOR 
BEFORE TAKING ANY MORE OF IT . 
Although ibuprofen is indicated for the 
same conditions as aspirin and 
acetaminophen, it should not be taken 
with them except under a doctor's 
direction . Do not comh~~-~ ~~ ;is product 
with any other ibuprofen-~. ~i_taining 
product . 
The petition also suggested the 


following directions for use : 
Adults : Take 200 mg every 4 to 6 


hours while symptoms persist . If pain or 
fever does not respond to 200 mg, 400 
mg may be used but do not exceed 1,200 
mg in 24 hours, unless directed by a 
doctor . The smallest effective dose 
should be used . Take with food or milk 
if occasional and mild heartburn, upset 
stomach, or stomach pain occurs with 
use . Consult a doctor if these symptoms 
are more than n . ild or if they persist . 
Children : Do not give this product to 
children under 12 years of age except 
under the advice and supervision of a 
doctor . 


The petition asserted that ibuprofen 
has been marketed for a material time 
and to a material extent . To support this 
statement, the petition presented 
information indicating that from May 
1984 (when ibuprofen first became 
available OTC in the United States) 
through 1996 over 90 billion 200-mg 


e tablet doses were sold (Ref. 1) . The 
petition noted that more than 20 
companies now market OTC ibuprofen 
drug products and provided information 


S to show that the sale of OTC ibuprofen 
in the United States is comparable to 
that of aspirin and acetaminophen . 
Thus, the petitioner said, given the 
enormous volume of sales and more 
than 13 years of marketing, ibuprofen 
has been available as an OTC drug 
product for a material time and to a 
material extent, is now generally 
recognized as safe and effective, and is 
no longer a new drug. The petition did 
not request monograph status for 
ibuprofen for children under 12 years of 
age . 
The petition (Ref. 1) included a 


summary of safety and effectiveness 
data (through 1982) previously 
submitted to FDA to support the 
prescription-to-OTC switch of 
ibuprofen . That summary included 
effectiveness data for ibuprofen for 
analgesic (dysmenorrhea, dental, 
musculoskeletal, postpartum and 
postsurgical pain, and headache), 
antipyretic, and anti-inflammatory use 
and a safety overview of specific organ 
systems, special populations, and 
postmarketing data . The petition (Ref. 1) 
also included the results from a search 
of the worldwide medical literature 
from 1983 through August 1996 of 
adverse events associated with 
ibuprofen, mostly in the OTC dosage 
range . 
The published studies and case 


reports included in the petition 
involved mainly OTC doses of 
ibuprofen (less than or equal to 1,200 
mg/day) for an OTC-indicated duration 
(less than 10 days use for pain, or 3 days 
for fever) that occurred in generally 
healthy individuals, 12 years of age or 
older . The agency's comments on the 
citizen petition are on file in the 
Dockets Management Branch (Ref. 9) . 
The petitioner subsequently submitted 
additional information in support of 
ibuprofen's safety profile (Ref. 10), 
which included publications from 1990 
through 1998, generated from a number 
of databases . 
The agc; : :cy also received a comment 


opposing the petition's request to 
include ibuprofen in the TFM (Ref. 2) . 
The petition, related correspondence, 
additional information, and the 
opposing comment are on public 
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display in the Dockets Management 
Branch (see ADDRESSES) . 


II. Comment in Opposition to the 
Citizen Petition 
One comment (Ref. 2), opposing the 


petition's request, stated there is : (1) A 
lack of a general recognition of safety 
and effectiveness of all oral ibuprofen 
dosage forms, (2) a significant potential 
for use of OTC ibuprofen products at 
prescription dosage levels, and (3) a 
continued need for adverse event 
reporting and other marketing controls . 
Therefore, the comment contended, 
ibuprofen (200 mg) should remain 
sub,'ect to the NDA process. 
The comment suggested that allowing 


marketing of ibuprofen (200 mg) in any 
"suitable" oral dosage form (as provided 
for in the TFM) creates a potential for 
consumer harm . As examples, the 
comment mentioned several risks if 
ibuprofen would be included in the 
monograph: (1) Changes in product 
composition and manufacturing 
methods that would not be subject to 
prior FDA review, and (2) possible 
misuse of ibuprofen products due to the 
concurrent marketing of ibuprofen 
suspensions (one marketed under a 
monograph for adults and the other 
marketed under the new drug approval 
process and labeled for children) . 
The comment also criticized the data 


included in the petition . The comment 
observed that although data on adverse 
events in prescription dosages is 
relevant to the consideration of whether 
an ingredient is appropriate for 
inclusion in the monograph, the petition 
submitted only information on adverse 
effects at OTC doses . The comment 
asserted that ingestion of larger doses 
(2,400 to 3,600 mg) has not been seen 
due to the relative expense of the OTC 
tablets . The comment contended that 
the lowered prices that would result 
from monograph status of ibuprofen 
(200 mg) could increas- . : :e potential for 
harm because prescription ibuprofen 
users may be enticed to switch to OTC 
drug products and self-medicate at 
prescription dose levels without a 
doctor's supervision . The comment did 
not provide any data to support its 
assertions . 
The agency agrees with the opposing 


comment (Ref . 2) that ibuprofen is not 
generally recognized as safe and 
effective in all dosage forms . For 
instance, ibuprofen in suspension 
formulation for adult use has not been 
marke ed OTC, and children's 
forn .i ; .at ;ons have been marketed OTC 
less than 5 years . Thus, these 
formulations are not generally 
recognized as safe and effective for OTC 
use . In some studies evaluating the 


effectiveness of ibuprofen, capsule 
formulations were used as a means of 
blinding the studies . However, 
ibuprofen has been marketed OTC for 
adult use almost entirely in tablet 
formulations (i .e ., tablets, caplets, and 
gelcaps (a tablet dosage form)) 
throughout its marketing history . Thus, 
current evidence for ibuprofen to be 
generally recognized as safe and 
effective for OTC use is only sufficient 
for tablet formulations . This proposal 
does not include liqui-gel formulations 
(ibuprofen solubilized in a gel matrix) . 
The comment raised a concern about 


the potential for OTC ibuprofen to be 
used at prescription-dose levels. 
Currently approved NDA and 
abbreviated new drug application 
(ANDA) labeling fur OTC ibuprofen 
drug products contains di . 2ctions for 
appropriate OTC dosing . Products 
marketed under an OTC drug 
monograph will contain the same 
directions . Further, both the NDA/ 
ANDA and the proposed monograph 
labeling alert consumers of the hazards 
associated with improper use and when 
to seek the advice of a physician. Given 
that the comment did not include any 
data to support its concern, the agency 
finds no basis to believe that the 
potential for misuse of these OTC 
ibuprofen drug products will be greater 
if their marketing status is changed from 
an NDA/ANDA to OTC drug 
monograph. 
The agency appreciates the 


comment's concern for the need for 
continued adverse event reporting and 
other marketing controls. The safety of 
ibuprofen has been monitored since it 
was first marketed in the United States 
under the new drug approval process (as 
a prescription drug in 1974 and as an 
OTC drug in 1984) and as a generic drug 
(for prescription use in 1985 and for 
OTC use in 1986). The agency monitors 
the quality of products marketed under 
OTC drug monograrl-s throubh i<< 
current good manL_- -`~iring p.u . .ce 
regulations in part 211 (21 CFR part 
211) and its inspection authority . Based 
on the available data, the agency finds 
the safety profile of ibuprofen to be 
comparable to that of other OTC internal 
analgesics (e .g ., aspirin and 
acetaminophen) that have been 
proposed as generally recognized to be 
safe for OTC use . 


During ibuprofen's extensive OTC 
marketing history significant 
formulation and manufacturing issues 
have not arisen . The agency does not 
anticipate any potentiai problems if 
ibuprofen, in specific tablet 
formulations, is included in the 
monograph for adult use . Specifications 
for ibuprofen tablets are recognized in 


the U.S.P . (Ref. 3) . Although there is 
some degree of risk associated with the 
use of any OTC drug, whether marketed 
through the NDA/ANDA process, as a 
generic drug, or under an OTC drug 
monograph, the agency believes 
ibuprofen 200 mg in a tablet dosage 
form for adult use has been marketed 
safely OTC for a sufficient time and 
extent that it can be generally 
recognized as safe and effective for OTC 
use . 


III . The Agency's Evaluation of the 
Citizen Petition 


A . Use for a Material Time and to 0 
Material Extent 


In 1984, the agency denied a petition 
(Ref. 7) to include ibuprofen in the OTC 
IAAA monograph because the request 
was for a new dosage strength (200 mg) 
which the agency determined had not 
been used to a material extent and for 
a material time in the United States and, 
thus, was considered a new drug within 
the meaning of section 201(p) of the 
Federal Food, Drug, and Cosmetic Act 
(the act) (21 U.S.C . 321(p)) . The 
petitioner had contended that ibuprofen 
had been available in the United States 
since 1974 as a prescription drug with 
more than 18.8 billion cumulative 400-
mg doses of the drug distributed 
worldwide through August 1982, and 
that the drug is currently the fourth 
largest prescription drug by volume in 
the United States . In its denial letter 
(Ref. 8), the agency pointed out that 
experience with ibuprofen at 
prescription strength is pertinent to the 
drug's safety, but such experience 
cannot support general recognition that 
the product, at a different strength and 
daily dose, can be used safely and 
effectively by the patient alone . The 
agency concluded that the petition 
ignored the lack of experience with the 
proposed single 200-mg tablet as 
an OTC drug product . 


Since that time, the current petitio~i 
(Ref . 1) points out that from May 19 ., . 
(when ibuprofen 200-mg first became 
available OTC in the United States) 
through 1996 over 90 billion 200-mg 
tablet doses were sold, That number has 
substantially increased since 1996 . The 
agency has determined that ibuprofen's 
17 years of OTC marketi -- ~h over 
100 billion doF-s of 200-mg tablets sold 
shows that the drug at this dosage and 
in this dosage form as a`n internal 
analgesic and antipyretic has been used 
for a material time and to a material 
extent to qualify it for inclusion in an 
OTC drug monograph . 
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B. Safety of gastrointestinal (GI) disturbance 
cha t i d b fr 


with rheumatoid arthritis (Ref. 14). The 


- 
1 . Preclinical 


T 


rac er ze y equent vomiting, 
diarrhea (with occasional passage of 


pharmacologic activity of ibuprofen has 
been attributed mostly to the S-[+]- a. oxicity. The toxicity of ibuprofen a. 


has been extensively studied in a 
b f l 


fresh blood), and loss of blood. Occult 
blood was irregularly detected in fecal 


enantiomer (Refs . 15 and 16). After 
administration of racemic ibu rofen the num er o anima species (Refs . 11 and 


12) and well characterized . The LDso in 
samples obtained from all dogs in the 
high-dose group from day 8 on . At 


p , 
inactive R-[-]-enantiomer is slowly and 
incompletely (60 percent) conve t d t the mouse was 800 mg/kilogram (kg) 


orally and 320 mg/kg intraperitoneally . 
h 


r e o autopsy, organ weights were normal and the biologically active S-[+)-enantiomer, pathologic changes were limited to primarily through both pres stemic d In rats, t e LDS� was 1,600 mg/kg orally 
and 1,300 mg/kg subcutaneously . In 


ulcerative lesions of the GI tract. 
The effects of ibuprofen on 


y an 
systemic chiral inversion (Refs . 17, 18, 


dogs, adverse effects were observed after 
a single oral dose of 125 mg/kg. There 


reproduction have been studied in rats 
and rabbits (Ref. 12). Rats were 


and 19), 
The pharmacokinetics of ibuprofen 


have been well documented (Ref 20) were no apparent ill effects after a single 
20 or 50 mg/kg dose. Ibuprofen in lethal 
d d d h 


administered 180, 60, 20, or 7.5 mg/kg/ 
day ibuprofen on days 1 through 20 of 


. . 
The absorption of orally administered 
ibuprofen is rapid and approximatel 80 oses epresse t e central nervous 


system of rodents, and was ulcerogenic 
pregnancy. All litters were of normal 
size and weight . No difference in the 


y 
percent of the dose is absorbed from the 
GI tract . Peak plasma levels in huma in rodents and nonrodents . 


~ Newly weaned male and female rats 
i 8 d 


incidence of fetal malformations was 
found between the treated and control 


ns 
are reached between 45 and 90 minutes 
after administration of a single oral dose were g ven 1 0, 69, 20, an 7 .5 mg/kg/ 


day ibuprofen by oral gavage for 26 
groups . 
A reproduction study in rabbits (Ref. 


on an empty stomach, depending upon 
the formulation (Ref 21) The ext t f weeks (Ref. 12) . Rats receiving 


ibuprofen grew normally except for 
12) at doses of 60, 20, or 7.5 mg/kg/day 
was conducted on days 1 through 29 of 


. . en o 
absorption is unchanged when 
ibuprofen is taken with meals (Ref 22) male rats receiving the 180-mg/kg/day 


dose which gained significantly less 
pregnancy. Female rabbits given 60 mg/ 
kg/day had fewer live fetuses per litter 


. . 
Following oral administration, the 


apparent plasma volume of distrib ti weight than controls . When examined 
hematologically in the final week of 
d 


than did controls, but there was no 
significant difference in the number of 


u on 
has been reported to be between 0.1 to 
0.2 liter (L)/kg, which approximates osing, both males and females on the 


180 mg/kg/day dose were anemic as 
d 


dead and resorbed rabbits per litter. 
However, there was a reduction in the 


plasma volume and suggests minimal 
tissue binding is present (Refs 23 a d evidence by low erythrocyte counts, 


hemoglobin concentrations, and 
ratio of implants to corpora lutea, which 
suggested that the decrease in live litter 


. n 
24). Ibuprofen is extensively bound 
(more than 98 percent) to whole h 


__ 
hematocrits . Significant increases in the 
weights of the, kidney, liver, and spleen 


size was due to interruption of early 
pregnancy. The average fetal weight was 


uman 
plasma and purified serum albumin at 
therapeutic concentrations and m occurred in both sexes. Histologic 


examination of the tissues revealed no 
normal . At the lower doses, the litter size was unaffected . Apart from four 


, ay 
participate in plasma protein binding 
displacement reactions (Refs 25 a d significant changes except for one male 


and three female rats in the 180-mg dose 
young in one litter (60 mg/kg/day) with 
multiple malformations characteristic of 


. n 
26). The apparent volume of 
distribution based on total group (10 animals/sex/group) that had 


intestinal ulcers, 
cyclopia, there was no consistent 
pattern of dose-related malformations . 


, 
concentration, increases significantly 
with dose but there is no att d In a followup experiment (Ref. 12) to 


determine if the changes observed in the 
26 k d 


The authors concluded that ibuprofen is not teratogenic but may reduce fertility , en ant 
change in free drug volume of 
distribution (Ref. 27) The rotein -wee stu y were reversible, male 


and female rats were given 180, 60, and 
by affecting early pregnancy at the high 
dose 


. p 
binding of ibuprofen is similar between 20 mg/kg/day for 13 weeks . The day after dosing ended, half the animals in . 


The labeling of ibuprofen drug 
products currently marketed under 


normal individuals and people with 
osteoarthritis and rheumatoid arthritis 


each group were sacrificed and the rest 
an 


NDA/ANDA includes the general 
and is not influenced by age or gender 
(Refs . 28 and 29) were kept undosed for 3 weeks. 


Generally, the results from this 
pregnancy/breast-feeding warning in § 201 .63(a) (21 CFR 201 .63(a)) advising . 


Plasma concentrations of ibuprofen 
appear to decline in a biphasic manner experiment were supportive of the 26- 


week study . Males given 180 mg/kg/day 
h d l 


that a health profes,; ;nnal should be 
consulted before use . 1t also i-fudes a 


with a plasma half-life of 2 to 4 hours 
for the racemate (Ref. 20) . Ibu rofen is a en arged kidneys, spleen, and 


testes . A dose-dependant enlargement of 
statement like that requireu i : - ;pirin 
drug products in § 201.63(e), which 


p 
metabolized via oxidation by the 
cytochrome P-450 enzyme CYP 2C9 to the kidney occurred in females . An 


enlargement of the liver and ovaries 
warns that it is especially important not 
to use the nroduct during the third 


form two inactive metabolites, hydroxy- 
and carboxypropy(-phenylpro ionic occurred in females on 180 mg/kg/day, 


and of the spleen and ovaries in females 
trimester of pregnancy because it could 
cause problems in the unborn child and 


p 
acid k'Refs . 30 and 31) . These 
metabolites (or their glucuronide on 60 mg/kg/day . None of the enlarged 


organs were histologically abnormal, 
complications during delivery . The 
agency is proposing to expand the 


conjugates) are excreted in the urine and 
account for about 50 t 60 These changes were found to be 


reversible 3 weeks after the end of 
d 


warning in § 201 .63(e) to include 
ibuprofen . (See section V, numb-r 1 cf 


o percent of the 
oral dose administered (Refs . 32 and 
33) . Less than 10 percent of the drug is osing . 


No significant hematological or 
this document .) 


, Phormocokinefics . Ibuprofen's 
excreted in urine unchanged (Ref. 32) . 
The remainder is eliminated in th biochemical alterations were oh-erved 


in dogs (two dogs/sex/group) given 16, 
mode of action is not completely 
understood, but it may be related to its 


e 
feces, as metabolites and unabsorbed 
dru Exc : stion f ib f 4, or 2 mg/kg/day ibuprofei, 


(administered as two doses 6 hours 
ability to inhibit prr,taglandin 
synthetase (Ref . 13) . Following oral 


g. o upro en is 
essential :,: complete within 24 hours 
followin oral admi i t ti f " apart) for 26 weeks (Ref. 12). [n the 


eighth week of dosing, female dogs in 


dosing, ibuprofen has been found in 
synovial fluid, which is the proposed 


g n s ra on o a single 
dose (Ref. 33) . While total clearance 
may be affected by age no dosa the high-dose group showed gross signs site of action for ibuprofen in patients 


, ge 
adjustment is needed in the elderly" (Ref. 
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34). Ibuprofen does not appear in the 
- breast milk of mothers to any 


Overall, treatment with ibuprofen was 
associated with fewer significant 


induced gastrotoxicity, the number of 
subjects exposed to OTC doses of appreciable extent (i .e., < 0.0008 percent 


of the plasma level) (Ref. 35) . 
adverse GI events than aspirin (p < ibuprofen (1,200 mg or less a day) is too 0.001) or acetaminophen (p < 0.02) . The small to draw valid conclusions Ibuprofen is neither an inducer or an 


inhibitor of cytochrome P-450 mediated 
. incidences of abdominal pain and Further, the study results may also be dyspepsia were both significantly lower confounded since the studies did n t metabolism . At doses above those 


recommended for OTC use (1,200 mg 
in the ibuprofen group as compared 
with the aspirin (p < 0.001) or 


o 
control for other risk factors (i .e., 
smoking, alcoholism concomitant u daily, in divided doses), ibuprofen may 


decrease the renal excretion of some 
acetaminophen (p < 0.02) groups . 
Although this study was designed to 


, se 
of corticosteroids and anticoagulants, 
advanc d i h drugs due to ibuprofen's ability to 


interfere with renal prostaglandin 
approximate the general population 
who would use OTC d d 


e age, pr or istory of PUD, or 
deteriorated general health status) 


synthesis necessary for normal renal 
f 


oses an 
durations of these three analgesics, its 


which are known to increase the risk of 
developing GI bleeding while usin unction. This interference in the renal 


elimination of other drugs can be 
selection criteria prohibited any 
individual with known risk factor f 


g 
NSAIDs . In addition, the results of the 


estimated by following the net reduction 
s or 


GI bleeding from participating . Thus, 
retrospective study (Ref. 41) may be 
biased because the exposure data from in creatinine clearance. Ibuprofen can 


cause an increase in blood pressure in 
selection bias may have been introduced that study were generated from records and resulted in a lower incidence of GI of prescriptions written for both th hypertensive patients being treated with 


diuretics alone or diuretics combined 
h h 


adverse events than what may be seen 
in the general popula .on at risk . 


e 
study and control populations rather 
than what was actually used by the wit ot er agents (Ref. 36). In a retrospective, nested, case- subjects . 


2 . Clinical Data 
Th 


controlled study of Medicaid enrollees, 
Griffin et al . (Ref. 41) compared the 


In a matched, case-controlled, 
international study of up er e petition (Ref. 1) and a subsequent 


submission (Ref. 10) provided extensive 
relative risk (RR) for the development of 
peptic ulcer disease (PUD) in 1,415 


p 
gastrointestinal bleeding (UGIB), 
Kaufman et al (Ref 43) eval t d th published clinical data on the safety of 


OTC use of ibuprofen. The data provide 
subjects 65 years and older who were 
current nonaspirin NSAm users to 


. . ua e e 
association between regular and. 
occasional NSAID use and th i k f a safety profile typical of other OTC 


drugs in the NSAID class . 
G l 


nonusers . Eighty-three of the 1,415 
subjects who were hospitalized due to 


e r s o 
major UGIB in subjects hospitalized 
with their first major UGIB S b t a. astrointestina . The GI tract is one 


of the major organ systems commonly 
pLJD during the period studied were 
identified as having been ex osed to 


. u jec s 
were asked about their history of NSAID 


d d affected by NSAID-induced drug 
toxicity . This resulted in a GI warning 


p 
OTC doses (1,200 mg) of ibuprofen. The 


use, an etails of timing, duration, 
frequency, and the daily dose of each 


`' in the prescription labeling for these 
- drugs Refs . 37 and 38) . At the August 


overall RR for the development of PUD 
in this group was found to be 2.3 (95 


' 


episode of use. The focus of the data 
analysis was on NSAID use in the week 


' 98 f he NDA for 
data submitted 


t 200 in support o P 


percent CI : 1.8 to 3.0) . Further 
examination by dose revealed that in 70 


immediately before the day of onset of 
bleeding . Exposure was defined as any 


mg to be marketed as an OTC drug 
product suggested that of all NSAIDs 


subjects exposed to doses less than 
2,400 mg ibuprofen the RR for the 


use in the week before the index day . 
No evidence of an association of gastric 8 , 


available at that time, ibuprofen caused 
the least amount of GI irritation (Ref 


P ~ develo ment of PUD was 2.2 95 
percent CI : 1 .7 to 2 .9), and in 13 subjects 


bleeding with either regular use (n = 9 ; 
RR : 1,0 [95 percent, 0.4 to 2 .6]) or . 


Additional support in favor of 


exposed to 2,400 mg or greater the RR 
increased to 3.3 (95 percent CI : 1 .7 to 


occasional use (n = 14 ; RR 1 .1 [95 
percent, 0.5 to 2 .4]) of ibuprofen was 


ibuprofen's overall gastric tolerability 
was generated in a recent study by 


6.5) . 
Bradley et al . (Ref. 42) conducted a 4- cases of gastric bleeding, the median 


Moore et al . (Ref. 40), which evaluated 
the tolerability of ibuprofen (1 200 mg/ 


week, double-blind, randomized trial in 
184 subjects comparing the effectiveness 
d 


ibuprofen dose was 2,332 mg . The RR 
for developing a duodenal bleed with , 


day) and acetaminophen (up to 3 grams 
(g)/day) to that of aspirin (up to 3 g/ 


an safety of the maximum approved 
OTC daily dose of 1,200 mg of ibuprofen 


regular use (n = 7) of ibuprofen was 2.4 (95 percent, 0.5 to li), the median daily dav) . This stuc?v was a largP . blinded, (number of subjects (n) = 621 " r) that of 
a prescription dose of 2,400 mg/day r^ 


ibuprofen dose ingested was 1,074 mg . Strom et al (Ref 44) did randomized, multicenter, I-day analgesic study conducted in France in d l - 61), and to 4,000 mg/day of 
acetaminophen (n = 59) for the 


. . a 
retrospective, case-controlled study in a 
Medicaid population enerated d t ~ 8,677 a u ts with mild to moderate pain 


due to a variety of conditions . Although 
treatment of osteoarthritis . While there 


were no significant differences in the 


g a r. : ase 
and evaluated the risk of developing GI 
bieeding associated with th f the incidence for significant (serious, 


severe, or moderate) adverse events 
number of side effects reported during 
this study, the study demonstrated a 


e use o 
OTC-simulated doses of naproxen 
sodium (600 mg/da or less) v (including all body systems) for the 


ibuprofen treated group (13 .7 percent) 
trend 


towards a 
dose-dependent 


increase in minor 
GI adverse 


events 


y ersus 
ibuprofen (1,200 mg/day or less) . (At the 
time of the study naproxen sodium w was comparable to that of the 


acetaminophen treated group (14 .5 
(nausea and dyspepsia) associated with 
higher doses of ibuprofen (1,200 mg/ 


, as 
not yet approved for OTC use .) 
Although this study demonstrated th t percent), both drugs were shown to be 


significantly better tolerated than 
day : 7/62 or 11 .3 percent ; versus 2,400 
mg/day : 14/61 or 23 percent) . In 


a 
the overall incidence of UGIB associated 
with either the use of na ro ; 4i aspirin (18.7 percent; p < 0 .001 via a 


one-siced 96 .5 percent confidence 
addition, two subjects treated with 
2,400 mg/day of ibuprofen became 


p um 
(0.026 percent (95 ,- ;rcent CI, 0.017 
perc t t 0 interval 'CI)` . A total of six subjects 


reported ha~ in ; GI bleeds during this 
positive for occult blood wl_ile 


ti i i 


en o .038 percent)] or ibuproten 
;0.012 percent (95 percent CI, 0.008 


" study, four from the acetaminophen 
par c pat ng in the study . 
Although these studies (Refs . 41 and 


percent to 0.017 percent)) at simulated 
01'C doses was relatively Em the RR group and two from the aspirin group, 


one of whom developed peptic ulcer . 
42) demonstrate that a dose-dependent 
relationship exists for ibu rofen- 


for developing an UGIB was 
i p approx mately twofold higaer for the 
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" 


0 


naproxen sodium cohort [2 .0 (95 
percent CI, 1 .1 to 3 .8)] as compared to 
the ibuprofen cohort . The study also 
showed that the RR for developing UGIB 
is increased in subjects who ingest 
multiple NSAms at OTC doses [4 .1 (95 
percent CI, 1 .2 to 13.8)] . 
Endoscopic data (Refs . 45 and 46) 


demonstrated that while ibuprofen 
produced less GI mucosal toxicity or 
gastric injury than other NSAms, low 
doses of ibuprofen produced lesions in 
some subjects. In a study by Bergmann 
et al . (Ref. 45), endoscopic lesions of 12 
healthy volunteers were evaluated after 
the administration of single doses of 
ketoprofen (25 mg), ibuprofen (200 mg), 
and aspirin (500 mg), and rated on a 
scale of 0 to 4. Endoscopic scores for 
ketoprofen were comparable to those for 
ibuprofen. After a single dose of 
ibuprofen 200 mg, eight subjects had 
endoscopic scores of 0, one had a score 
of 1, and three had scores of 2. For 
ketoprofen, nine subjects had a score of 
0, two had a score of 2, and one had a 
score of 3. 
Lanza (Ref. 46) conducted an 


endoscopic study of normal volunteers 
without histories of PUD. Subjects were 
prohibited from using alcohol and other 
NSAIDs for the week before and during 
the study. Ingestion of 1,200 mg/day of 
ibuprofen for 7 days produced a gastric 
injury score of 0.46 (on a scale of 0 to 
4) and a 0 ulcer incidence rate in the 13 
subjects studied . However, an increase 
in the ibuprofen dose to 1,600 mg/day 
for 7 days under the same conditions 
produced ulcers in 5 out of the 55 (9 .1 
percent) subjects studied, and an injury 
score of 1 .24 . 
A chromium 51-labeled fecal blood 


loss study (Ref . 47) indicated that after 
5 days of treatment with either 
ibuprofen 1,500 mg/day, aspirin 1,500 
mg/day, lysine clonixinate 375 mg/day, 
or placebo, the fecal blood loss in 
subjects treated with ibuprofen was 
significantly less than the aspirin 
treated group . Nevertheless, treatment 
with ibuprofen lead to a small increase 
in mean daily blood loss of +0.52 
milliliter (mL)/day . 
These studies indicate that ibuprofen, 


at OTC doses, has a (ow level of GI 
toxicity but is not entirely devoid of 
such toxicity . The agency believes that 
even this low level of toxicity could 
increase the risk of GI bleeding in 
people who have other risk factors for 
developin,- GI bleeding . Therefore, the 
agency is proposing including a warning 
in the labeling of OTC ibuprofen to aler' 
individuals at risk for GI problems 
associated with the use of the product . 
The warning would include : "Ask a 
doctor before use if you have : " stomach 
problems that last or come back, such as 


heartburn, upset stomach, or pain " 
ulcers * bleeding problems". 
b. Renal. NSA~s affect renal 


physiology by inhibiting cyclo-
oxygenase and the synthesis of 
vasodilatory prostaglandins resulting in 
acute intrarenal hemodynamic changes 
that can cause reversible deterioration 
in the renal function of susceptible 
individuals (Ref. 48) . Thus, in 
individuals with decreased renal blood 
flow, impaired renal function, or 
hypovolemia, the use of NSAIDs can 
produce an increase in serum creatinine 
concentrations and a decrease in 
creatinine clearance that may progress 
to acute renal failure, but which is 
reversible by stopping the drug (Ref. 48) 
This has necessitated precaution 
statements in the labeling of 
prescription NSAIDs directed at the 
management of patients who use these 
drugs, despite having prostaglandin-
dependent states such as renal disease, 
heart failure, liver dysfunction, 
concomitant diuretic therapy, and 
advanced age that put them at risk for 
developing this type of nephrotoxicity 
(Ref. 38) . Although the class labeling for 
prescription NSAIDs also mentions 
idiosyncratic forms of nephrotoxicity, 
such as papillary necrosis, acute 
interstitial nephritis, and nephrotic 
syndrome that may develop with long-
term use of these drugs, these cases are 
usually not associated with any 
identifiable risk factor and are rare in 
occurrence (Ref. 49) . 
The petition (Ref . 1) included a 


summary package that was prepared for 
the August 18, 1983, AAC meeting in 
which ibuprofen 200 mg was considered 
for OTC marketing . The summary 
included safety data generated from 
clinical trials and supportive evidence 
from a review of then-published case 
reports of ibuprofen-associated 
nephrotoxicity . The summary 
concluded that although ibuprofen does 
cause cyclo-oxygenas~ -ediated renal 
toxicity like other members of the 
NSAID class, the reversibility of this 
condition is c?9pendent upon its 
recognition ..nd the discontinuation of 
the drug, paILicularly when it occurs in 
those at risk, such as the chronically ill 
or the elderly (Ref. 39) . 


In support of ibuprofen's renal safety 
profile, four studies (Refs . 50 through 
53) that evaluated the prostaglandin-
mediated effects of OTC doses of 
"___fen (<_ 1,_'M mg a day) on renal 
tunction were reviewed . In a crossover 
study, _ ,. .quhar (Ref. 50) evaluated the 
renal effects of ibuprofen (1,200 mg 
daily) and acetaminophen (4 g daily) 
versus a placebo in 12 healthy men (n 
= 6) and women (n = 6) who were 
subjected to progressive renal stress . 


Subjects were on a low-sodium diet, on 
limited exercise, and given a drug or 
placebo for 3 days and the morning of 
day four . On day four, the participants 
were subjected to treadmill exercise, in 
the heat, to cause dehydration. The 
combined stressors caused decreases in 
effective renal plasma flow, glomerular 
filtration rate (GFR), and sodium 
excretion . Baseline GFR (range 118 to 
123 mL/minute (min) decreased to 73 t 
5, 78 t 4, and 82 t 5 mL/min, post-
exercise, in the ibuprofen, 
acetaminophen, and placebo groups, 
respectively, with a significantly greater 
decrease in GFR for ibuprofen than 
placebo (p < 0.05) . The decrease in GFR 


. for the acetaminophen group was not 
significantly different from placebo. The 
authors attributed the loweL jFR that 
occurred in the ibuprofen arm of the 
study to renal prostaglandin inhibition 
by the drug. 


In a randomized, disease-controlled 
study, Ciabattoni et al . (Ref. 51) 
evaluated the prostacyclin-mediated 
effects on GFR and renal blood flow of 
20 women with chronic glomerular 
disease versus 19 normal healthy 
control subjects following 7 days of 
treatment with ibuprofen (1,200 mg 
daily) versus sulindac (400 mg daily) . In 
the 10 subjects with renal insufficiency 
who were given ibuprofen, the serum 
creatinine level was increased by about 
40 percent and the creatinine and para-
aminohippurate clearances were 
decreased by 28 t 7 and 35 ± 8 percent, 
respectively, during treatment (p < 
0.01) . Renal function returned to 
baseline values after ibuprofen was 
discontinued, although the serum 
creatinine and creatinine clearance were 
still significantly altered up to 5 days 
after ibuprofen was sto ped. 
Welton et al . (Ref. 52yevaluated the 


renal effects of ibuprofen (800 mg three 
times daily), piroxicam (20 mg daily), 
and sulindac (200 mg twice daily) in an 
11-day, randomized, triple crossover 
stud): of 12 women with asymptomatic, 
mild, stable, chronic renal failure with 
serum creatinine ranging from 130 to 
270 micromoles (umol)/L, Although all 
the subjects were able to complete 
courses of treatment with piroxicam and 
sulindac, three subjects developed acute 
decreases in renal function with an 
elevation in their renal parameters that 
met the study criteria for stopping 
(defined as an increase in serum 
creatinine of 130 gmol/L or more, or a 
serum potassium value of more than 6 
millimoleiL fmmol/L)) by the eighth day 
of treatment with ibuprofen . When these 
three subjects were rechallenged with 
ibuprofen, 400 mg three times a day, 
two again developed acute deterioration 
of renal function . The authors 
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concluded that a brief course of 
nonprescription ibuprofen may result i 
the precipitous decrease in the renal 
function of people with asymptomatic, 
mild, chronic renal failure . 
In contrast, Furey et al . (Ref. 53) did 


a 7-day, double-blind, randomized 
study comparing the renovascular 
effects of ibuprofen (400 mg three times 
daily) versus that of aspirin (650 mg 
three times daily) and acetaminophen 
(650 mg three times daily) in 25 elderly 
subjects with mild renal insufficiency, 
and hypertension controlled with 
thiazide diuretics . Although the mean 
baseline serum creatinine levels for all 
three treatment groups were 
comparable, the mean baseline serum 
creatinine clearances were higher in 
both the acetaminophen (78.9 t 8.3 
min) and aspirin (67 .1 t 6.4 mL/min) 
treatment groups as compared to the 
ibuprofen group (56 .3 t 5.3 mL/min) . 
On analysis, this was not found to be 
statistically different . This study failed 
to demonstrate any statistically 
significant changes in the five renal 
parameters (serum creatinine, creatinine 
clearance, blood urea nitrogen (BUN), 
serum potassium and sodium) evaluated 
in any of the three treatment groups . 
The three studies by Farquhar (Ref. 


50), Ciabattoni et al . (Ref. 51), and 
Welton et al . (Ref. 52) demonstrated 
that, at an OTC dose of ibuprofen (1,200 
mg daily), hemodynamic changes in the 
kidney do occur in subjects with 
prostaglandin-dependent states, which 
can lead to diminished renal function . 
The inability of the study by Furey et al . 
(Ref. 53) to demonstrate any significant 
deterioration in any of the renal 
parameters studied may be due to the 
fact that the subjects who participated 
in this study may not have had severe 
enough renal disease as manifested by 
the mildly elevated range of their 
baseline mean serum creatinine from 1 .4 
± 0.08 mg/deciliter (dL) to 1 .5 ± 0.07 
mg/dL to demonstr3te ibuprofen's 
prostaglandin-dependent renal effects . 
Thus, despite their histories of 
hypertension and the concomitant use 
of diuretics, these subjects may also 
have had adequate renal reserves to 
compensate for any ibuprofen-mediated 
decreases in their renal function . 
The largest study involving an OTC 


dose of ibuprofen that included 
monitoring of renal function was the 4-
week study by Bradley et al . (Ref. 42). 
This study compared the effectiveness 
of low-dose (1,200 mg daily) and high-
c'~ ~ (2,400 ing dail~~) ibuproFc~n and 
acetaminophen (4,000 m~ da ;l\) in the 
treatment of osteoarthritis in 18-1 
subjects . Side effects were similar in all 
three groups . The serum creatinine level 
increased by more than 17 pmol/L (0.2 


mg/dL) in four of the subjects receivin 
n low-dose ibuprofen, six receiving high 


dose ibuprofen, and one receiving 
acetaminophen . As a group, the serum 
creatinine concentration increased onl 
slightly (2 .7 umol/L) in the high-dose 
ibuprofen group (p = 0.04), but there 
was no increase in the low-dose group . 
Although this trial is the only study 
which compared a low-dose (i .e., OTC 
dose) to a high-dose (i .e., prescription-
strength dose) ibuprofen and could 
possibly be interpreted as a dose-
ranging study for the renal effects of 
ibuprofen-mediated prostaglandin 
inhibition, the subjects who were 
entered into this trial were healthy wit 
a mean age of 55 .7 ± 13.7 to 57.2 ± 11 .7 
years . Exclusion criteria prohibited 
participation by subjtcts with medical 
conditions that contraindicated the use 
of the study medications . Thus, the 
study subjects were not reflective of the 
population identified at risk for 
developing this type of nephrotoxicity . 
The petition included numerous case 


reports (Refs . 54 through 61) of renal 
failure associated with the use of OTC 
doses of ibuprofen in people with 
normal renal function . Four cases (Refs. 
54 through 57) described the syndrome 
of acute flank pain with reversible renal 
failure following short-term doses of 
1,200 mg, or less, of ibuprofen . One 
(Ref. 54) of these four cases was 
confounded by the concomitant use of 
alcohol, and one (Ref. 55) used alcohol 
and acetaminophen, both of which can 
cause nephrotoxicity. Four reports (Ref. 
58 through 61) described cases of 
idiosyncratic drug-induced types of 
renal failure . One of the cases (Ref . 61) 
discussed a case of idiosyncratic 
hypersensitivity reaction in an elderly 
man who experienced acute renal 
failure twice ; once after taking 
ibuprofen orally and, again, a few years 
later, after using a topical formulation of 
ibuprofen . Renal function return-,I to 
normal in ,. . . eigh . people after medical 
therapy . The agency is aware of 
additional case reports of patients who 
developed renal toxicity after taking 
ibuprofen (Refs . 62 through 66) . 


[n 1996, the National Kidney 
Foundation published a position paper 
in which it recommended that 
consumer labeling of OTC analgesic 
drug products contain warnings 
directed to the population at risk for the 
development of nephrotoxicity 
associated with the use of these 
products (Ref. 67) . These 
recommendations were based on the 
review of a database that contained 556 
articles on aspirin, acetaminophen, 
aspirin/acetaminophen combinations, 
and NSAID-related renal disease by an 
ad hoc group of expert investigators and 


g clinicians . This committee suggested the - following consumer warning for OTC 
NSAID-containing products : 


DO NOT TAKE THIS PRODUCT 
y WITHOUT PHYSICIAN 


SUPERVISION IF : (1) You are 
allergic to aspirin; (2) you are under a physician's care for asthma or 
stomach problems (such as 
heartburn) ; (3) you take diuretic 
medicine ; (4) you have heart 
disease, high blood pressure, 
kidney disease, or liver disease; (5) 
you are over 65 years of age. 


The information contained in the 
literature review and case reports 


h submitted in support of this petition 
confirms that OTC doses of ibuprofen 
can exert a variety of renal adverse 
effects, particularly in those who are 
predisposed by prostaglandin-
dependent states . Although the sporadic 
nature of the idiosyncratic drug-induced 
type of ibuprofen nephrotoxicity makes it impossible to predict which group of 
individuals is at risk for developing this type of adverse event, this is not the 
case with individuals who experience 
prostaglandin-driven hemodynamic 
changes in renal function . The latter, if 
recognized, is reversible following 
discontinuation of the drug . Thus, based 
on the information reviewed, the agency 
concurs with the recommendations 
made by the National Kidney 
Foundation that the consumer labeling 
for OTC ibuprofen should have a 
warning directed at those at risk for the 
development of acute renal failure 
associated with the use of the product. 
The agency is proposing a warning that 
includes : "Ask a doctor before use if 
you have : " high blood pressure, heart 
or kidney disease, are taking a diuretic, 
or are over 65 years of age" . 
c . Hepatic. The petition (Ref. 1) 


contained only one case report (Ref. 68) 
from the literature of biopsy-proven 
drug-induced hepatitis that occurred in 
a person taking 1,200 mg daily 
ibuprofen and cefadrine . The authors 
concluded that the liver lesion was 
induced by drug hypersensitivity . The 
supplemental submission (Ref. 10) 
included one case report (Ref. 69) of 
drug-induced vanishing bile duct 
syndrome secondary to ibuprofen . 
Similarly, the authors of this report 
concluded that the reaction was 
induced by a drug hypersensitivity . 


In a retrospective, crossover cohort 
3tudy, Garcia-Rodriguez et al . (Ref. 70) 
evaluated the risk of developing serious, 
acute, noninfectious liver injury 
associated with the use of NSAIDs . One 
of the 16 subjects was identified as 
ha, :ng NSAID-induced hepatitis : A 93-
,,ear-old male who developed 
cholestatic jaundice after taking 1,200 
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mg of ibuprofen along with other 
hepatotoxic drugs . Causality could not 
be directly associated with ibuprofen in 
this case due to the concomitant use of 
other hepatotoxic drugs . 


In a review of FDA postmarketing 
data of NSAID-induced hepatotoxicity, 
Katz et al . (Ref. 71) noted that while 
ibuprofen is known to cause 
idiosyncratic metabolic toxicity of the 
liver, ibuprofen and ketoprofen were 
found to have the lowest reported 
calculated incidences of hepatotoxicity 
(0.55 percent and 0.56 percent 
respectively) of all NSAms evaluated at 
that time. Due to the limitations of 
FDA's reporting requirements, the 
authors were unable to estimate 
separately the incidence of this 
phenomena associated with OTC doses 
of ibuprofen . Given the available 
information, the agency sees no need to 
propose a hepatitis warning at this time . 
d . Blood. Three case reports from the 


literature described hematological 
events attributed to ibuprofen (Refs . 72, 
73, and 74) . Two of these (Refs . 72 and 
73) involved individuals taking OTC 
doses of ibuprofen who developed 
thrombocytopenia and white-cell 
aplasia with bone marrow 
plasmacytosis . The duration of 
ibuprofen use was not stated in the 
second case report . The third individual 
(Ref. 74), taking an undisclosed dose of 
ibuprofen (by prescription), developed 
Pelger-Huet syndrome due to a 
complement-dependent 
immunoglobulin G (IgG) antibody that 
prevented bone marrow production of 
myeloid stem cells. Ibuprofen is known 
to reversibly inhibit platelet aggregation 
(Ref. 75) . Further, ibuprofen has been 
shown to potentiate the effects of 
warfarin . As a result, the agency 
believes consumers who are taking 
anticoagulants should be alerted to 
check with a health professional before 
taking ibuprofen because of the 
potential for bleeding . Thus, ,: .d agency 
is proposing a warning that includes : 
"Ask a doctor or pharmacist before use 
if you are : " taking a prescription drug 
for anticoagulation (blood thinning)" . 
e . Immune system . Ibuprofen has been 


associated with some hypersensitivity 
reactions . The petition (Ref. 1) included 
14 case reports (Refs . 76 through 86) 
from the worldwide literature that 
described hypersensitivity and 
anaphylactic reactions to ibuprofen . The 
reports of ibuprofen-associated 
hypersensitivity (Refs . 76 through 80) 
included six individuals with 
underlying histories of asthma (one (Ref. 
78) of whom also had a known allergy 
to aspirin) . Three of the individuals 
with asthma died following 
hypersensitivity reactions that were 


attributed to ibuprofen (Refs, 76, 77, and 
78) . One report (Ref. 86) included five 
patients with Sjogren's syndrome who 
developed symptomatic drug allergies 
after taking ibuprofen . 


Hypersensitivity reactions were also 
reported in one individual (Ref. 80) with 
general allergies (including a known 
aspirin sensitivity), in one individual 
(Ref. 82) with systemic lupus 
erythematosus, and in three individuals 
(Refs . 83, 84, and 85) with no apparent 
underlying illnesses (one (Ref. 84) had 
taken aspirin just prior to the reaction) . 
The petition also included an abstract of 
a report of challenge testing with 
ibuprofen (Ref. 87) in 42 people with 
histories of allergies to various analgesic 
agents. Five people experienced 
anaphylactic reactions to incremental 
doses of up to 500 mg of ibuprofen . 
Eleven of 33 subjects had similar 
reactions to aspirin . The agency is 
proposing an "Allergy alert" warning 
and additional allergy warning 
statements for all OTC drug products 
containing NSAID IAAA active 
ingredients, (See section IV of this 
document .) 


f. Nervous system . The petition (Ref. 
1) included 20 literature citations (Refs . 
82 and 88 through los) that described 
21 individuals with aseptic meningitis 
associated with the use of ibuprofen . 
Twelve of these individuals (Refs . 82, 88 
through 95, 98, and 100) had underlying 
histories of systemic lupus 
erythematosus or other immune 
disorders, 3 (Ref. 96) had histories of 
arthritis, 1 (Ref. 97) had a history of 
spontaneous recurrent aseptic 
meningitis, and 5 (Refs . 100 through 
104) reportedly had no underlying 
medical problems . The supplemental 
submission (Ref. 10) included several 
review articles (Refs . 107 through 110) 
that described the spectrum of central 
nervous system side effects reported to 
be associated with NSAIDs, as well as 
case reports (Refs . . . i through 115) of 
aseptic meningitis as~ociated with the 
use of a variety of NSAIDs . Although 
there has been an increase in 
availability and use of NSAIDs in 
general, the overall number of aseptic 
meningitis cases reported to be 
associated with the use of these agents 
since 1978 is only about 35 . Most of the 
case reports (Refs . 111, 112, and 114) 
involved individuals with underlying 
collagen vascular disorders (i .e., 
systemic lupus ery"l-matosus and 
rheumatoid arthritis) . Several cases 
?efs . 111, 113, and 115) established [ 
:irect causality by histories of positive 
dechallenge-rechallenge with the 
suspected NSAID . While other NSAIDs 
were sometimes implicated, ibuprofen r 
was the most commonly reported . The 


agency does not believe a nervous 
system warning is needed at this time . 
g . Skin . There were a total of seven 


case reports (Refs . 116 through 122) and 
two articles (Refs . 123 and 124) on the 
results of provocative skin testing with 
ibuprofen . The seven case reports 
describe episodes of fixed drug 
reactions (Ref. 116), erythema nodosum 
(Ref. 117), a bullous drug eruption (Ref. 
118), various cases of urticaria (Ref. 
119), exacerbations of psoriasis (Refs . 
120 and 121), and the occurrence of 
dermatitis herpetiformis (Ref. 122) . The 
doses of ibuprofen involved in these 
cases, when reported, were 800 mg 
daily, The two articles (Refs . 123 and 
124) described the results of provocative 
testing with a variety of drugs including 
ibuprofen . Of the 169 patient~ -^sted, 11 
had positive skin reactions to ibuprofen . 
As stated above, the agency is proposing 
allergy warnings for OTC drug products 
containing NSAIDs . (See section 1V of 
this document .) 
h . Special senses . There were three 


case reports (Refs. 125, 126, and 127) 
and one adverse event, which occurred 
during a clinical trial (Ref. 128), that 
mentioned ibuprofen's effects on the 
visual parameters. The reports involved 
macular hemorrhage in people with age-
related maculopathy (Ref. 126), vortex 
keratopathy (Ref. 127), iridocyclitis (Ref. 
125), and depressed contrast sensitivity 
(Ref. 128) associated with total daily 
doses of ibuprofen ranging from 800 to 
2,400 mg . Given the available 
information, the agency sees no need to 
propose a special senses warning at this 
time . 


3 . Spontaneous Reporting System (SRS) 
and Adverse Event Reporting System 
(AERS) Data 
The petition analyzed adverse event 


data from the FDA SRS for all single-
ingredient OTC ibuprofen drug products 
marketed in the United States for the 
time period from May 1984 through July 
19~6 . Adverse reaction reports 
associated with a generic OTC ibuprofen 
drug product marketed under an ANDA 
or prescription ibuprofen drug products 
used at OTC doses were excluded from 
this analvsis . A total of 8,168 case 
reports associated with 16,627 adverse 
events in the SRS database attributed to 
the use of single-ingredient, nongeneric 
OTC ibuprofen were thus identified . 
The total number of adverse events was 
greater than the total number of case 
repor!s because some case reports 
ncl~.i, :ed mor~ than one adverse 
reaction associated with the use of the 
druo . 
The petitioner screened the electronic 


ecords of all case reports for 
confounding factors . Reports were 
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considered confounded if they included 
the coadministration of at least one 
other medication (drug confounder), the 
administration of ibuprofen in a dose 
greater than 1,200 mg/day (dose 
confounder), the administration of 
ibuprofen for more than 10 days 
(duration confounder), or if the subject 
was less than 12 years of age (age 
confounder) . Reports with missing or 
unreliable data were included in the 
analysis . Screening for confounders 
yielded 3,540 nonconfounded case 


reports which generated 6,197 adverse 
events . Case reports were then reviewed 
to identify serious reports associated 
with OTC ibuprofen. Of the 3,540 
nonconfounded case reports, 592 were 
considered to be serious in nature . 
FDA's definition of a serious outcome is 
an event that results in death or 
hospitalization, is life threatening, 
produces permanently disability or 
congenital anomaly, or one in which 
medical intervention is required . 
However, the case report forms for these 


serious reactions were not included in the petition . The petition (Ref. 1) 
submitted information on case reports from the SRS associated with the use of OTC ibuprofen, reported by COSTART 
(Coding Symbols for Thesaurus of Adverse Reaction Terms) body system terminology . The information is 
summarized in table 1 of this document and represents the number of case 
reports that included at least one 
adverse event associated with the 
COSTART term . 


TABLE 1 .-SUMMARY OF CASES ASSOCIATED WITH THE USE OF OTC IBUPROFEN IN THE FDA SPONTANEOUS REPORTING SYSTEM FROM MAY 1984 THROUGH JULY 1996 (REF . 1) 


. COSTART Term I . No . of Cases Reported I No' of 
Cases 


founded l 
I 


Allergic reaction/ anaphylaxis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. 


-, ., . ., 
- 


461 Body as a whole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 686 . . 
Cardiovascular system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .


. . 
.


. . . . 
, 
795 Digestive system . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 445 Endocrine system .. .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . 


. 
32 Hematological/lymphatic systems (blood) . . . . . . . . . . . . . . . . . 679 Liver . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 : Metabolic and nutritional system . . . . . . . ., . . . � . . . . ., . . ., . � , ., 757 Musculoskeletal system . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 163 Nervous system . . . . . . . . . . . : . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 447 Respiratory system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


, 
629 Skin and appendages . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 339 Special senses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


, 
479 Urogenifsl system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716 


The 592 serious nonconfounded case 
reports included 7 deaths associated 
with the use of OTC ibuprofen (2 GI, 1 
hematological effects, 2 anaphylaxis, 1 
miscarriage, and 1 in utero exposure 
resulting in the postpartum death of an 
encephalic infant) . As shown above in 
table 1 of this document, the largest 
number of adverse events involved the 
GI system . Of the 236 nonconfounded 
serious case reports related to the GI 
system, 94 were GI hemorrhage, 52 were 
various ulcerations, 32 were melena, 25 
were abdominal pain, and 20 were 
hematemesis . This additional evidence 
supports the need for a GI tract warning 
in the consumer labeling of OTC 
ibuprofen drug products . 
FDA queried its AERS database for 


reports of renal failure in adults, over 16 
years of age, associated with the use of 
OTC doses of ibuprofen for the period 
extending from the time of initial 
approval for OTC marketing (May 18, 
1984) through August 10, 1999 (Ref. 
129) . For completeness, a search of the 
AERS database was also done for reports 
of renal failure in people 16 years of age 
an ;i ur, ' : . Fourteen cases of renal 
failure were identified in this 
population . In 8 of the 14 cases, a 
children's suspension formulation was 
used while, in the remaining 6 cases, 
200-mg tablets were reportedly ingested . 


After excluding cases involving 
prescription dosages, overdoses, or 
duplication, there were a total of 80 
cases of renal failure in adults over 16 
years of age associated with the use of 
1,200 mg, or less, of ibuprofen a day . 
Although 37 of these 80 cases had 
positive dechallenges with the 
discontinuation of ibuprofen (which is 
supportive of the reversibility of this 
drug-induced adverse event), 9 cases 
required dialysis creatment . Of these 80 
cases, 56 were severe enough to require 
hospitalization . «" ;th 9 reported deaths, 
out of which 5 _ O pr! ibupr ;, :' .-induced 
renal failure as a contributing cause of 
death . Hypertension (16), pre-existing 
renal insufficiency (8), diabetes (7), 
other cardiac problems (8), alcoholism 
(3), and hepatic disease (2) were some 
of the most commonly concurrent 
medical disorders reported. In addition, 
15 people were reported to have been 
taking diuretics prior to developing 
renal failure . These cases further 
support the need for consumer labeling 
directed at those individuals with 
predisposing medical conditions for tl-e 
development of ibuprofen-induced 
prostaglandin-dependent renal toxicity . 
(See section III .B .2 .6 of this document,) 


No . of Serious Noncon-
founded Cases 


261 72 1,786 236 293 127 916 236 
12 8 


141 92 
35 y 


176 71 49 
577 101 250 81 589 71 188 29 176 61 


4. American Association of Poison 
Control Center (AAPCC) Data 
The petition (Ref. 1) also included 


data on ibuprofen from the Toxic 
Exposure Surveillance System (TESS) 
collected by the AAPCC from 1987 to 1996 . During that time, TESS reported 
only 9 fatalities from 163,948 OTC 
ibuprofen exposures compared to 450 
fatalities from 312,618 acetaminophen 
exposures, and 401 fatalities from 
153,495 aspirin exposures . The 
supplemental submission (Ref. 10) 
included additional information on the 
nine deaths, reports of seve :: additional 
deaths related to OTC ibuprofen in 1997, and three other deaths related to OTC or prescription-strength ibuprofen 
that occurred in 1996 . 
Of these 19 deaths, 14 were classified as intentional suicides . One person 


ingested 165 tablets of 200-mg strength 
ibuprofen and the other 13 ingested 
other drugs in combination with OTC 
ibuprofen . Of the remaining five cases, 
one was classified as a therapeutic error 
in a person with a history of alcoholism 
and hepatic disease waiting for a liver 
transplant, who reportedly took 
"excessive" amounts of acetaminophen 
and ibuptofen for pain, This person's 
death was attributed to chronic hepatic failure associated with ethanol and 
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acetaminophen toxicity, chronic 
pancreatitis, and gastritis. 
Another case was reported as 


intentional misuse in a patient with a 
history of chronic alcoholism, cirrhosis, 
and portal hypertension who developed 
acute liver failure following the chronic 
use of ibuprofen and acetaminophen . 
Another case of reported intentional 
misuse involved a patient with a history 
of drug abuse who reportedly ingested 
27 tablets containing 100 mg 
propoxyphene napsylate and 650 mg 
acetaminophen and 50 tablets of 
ibuprofen (strength not specified) over a 
16- to 48-hour period . The remaining 
two cases were listed as adverse drug 
reactions in young children. Thus, a 
large majority of the deaths were 
suicidal overdoses or intentional abuse 
associated with the concomitant use of 
other drugs, and should not be directly 
attributed to ibuprofen . A few of the 
cases could have been due to allergic 
reactions related to ibuprofen use . An 
allergy warning is required to appear in 
the labeling of OTC ibuprofen drug 
products marketed under an NDA/ 
ANDA to alert consumers of that risk . 


5. Drug-Drug Interactions 


The petition (Ref. i) included eight 
journal articles (Refs . 53 and 130 
through 135) that described clinical 
trials involving a variety of 
antihypertensive agents (i .e ., calcium 
channel blockers, angiotensin 
converting enzyme inhibitors, and 
triamterene-hydrochlorothiazide) in 
chronically treated and elderly 


hypertensive patients with renal 
insufficiency who took OTC doses of 
ibuprofen . The studies did not 
demonstrate any diminished 
antihypertensive effectiveness when 
these drugs were coadministered with 
ibuprofen . This is in contrast to the 
diminution in the effectiveness of a 
variety-of antihypertensive medications 
such as beta-blockers, ACE inhibitors, 
hydralazine, and diuretic agents in 
patients who use prescription doses of 
NSAIDs (Ref. 136) . 
6 . Tentative Conclusion on the Safety of 
Ibuprofen 
Based on the evaluation of available 


information, the agency concludes 
ibuprofen is generally recognized as safe 
for OTC use by adults and children 12 
,.,ears of age and older, if the labeling 
includes appropriate warnings and 
directions for use . The agency is 
proposing to include warnings to alert 
individuals of the potential for renal 
and GI problems associated with the use 
of ibuprofen. For consistency in 
labeling, the agency is also proposing to 
include the same allergy alert warning 
statements in the labeling of all OTC 
NSAID products . 
C. Effectiveness 
The reports of clinical effectiveness 


trials submitted in the petition (Ref. 1) 
compared OTC doses of ibuprofen to 
aspirin, acetaminophen, and/or codeine-
containing analgesic compounds . The 
petition identified a number of double-
blind, randomized clinical trials, either 
placebo or active controlled . Most of the 


studies are generally applicable to the 
indications proposed in § 343.50 of the TFM for other OTC internal analgesic/ 
antipyretic drug products (e .g., dental pain, pain of arthritis, dysmenorrhea, 
headache, and sore throat) . Nineteen 
studies (Refs . 137 through 155) were 
placebo-controlled, and the reports 
concluded that ibuprofen, at the OTC 
doses studied, was a more effective 
analgesic agent than placebo . The 
authors of these studies (Refs . 137 
through 155) and three active-controlled 
trials (Refs . 156, 157, and 158) also 
reported that, at the OTC doses studied, 
ibuprofen was either comparable to or 
more effective than aspirin, 
acetaminophen, and various strengths of 
codeine-containing analgesics or other 
IVSAIDs tested . The pain models 
included in the studies were dental, 
headache, episiotomy, sore throat, and 
dysmenorrhea . One report (Ref. 159) 
described the results of two 
randomized, double-blind, parallel 
studies that compared the antipyretic 
effectiveness of ibuprofen to aspirin in 
adults, which showed effectiveness of 
both the 200- and 400-mg doses of 
ibuprofen. 
The only dosage forms used in the 


trials and identified in the reports were 
tablets, caplets, and capsules . Some of 
the reports did not identify the dosage 
form, Table 2 of this document 
summarizes the placebo-controlled and 
active-controlled trials the agency 
reviewed to demonstrate the 
effectiveness of OTC doses of ibuprofen 
for various pain and fever models . 


TABLE 2.-TRIALS TO DEMONSTRATE THE EFFECTIVENESS OF IBUPROFEN FOR VARIOUS PAIN AND FEVER MODELS 
Investigator(s) (reference 


number) 


Cooper (137) . . . . . . . . . . . . . . . . . . . . . . . 


Cooper (138) . . . . . . . . . . . . . . . . . . . . . . . 


Cooper (139) . . . . . . . . . . . . . . . . . . . . . . . 


Cooper (140) . . . . . . . . . . . . . . . . . . . . . . . 


Cooper (141) . . . . . . . . . . . . . . . . . . . . . . . 


Cooper (142) . . . . . . . . . . . . . . . . . . 


Cooper et al . (143) . . . . . . . . . . . . . . 


Forbes et al . (144) . . . . . . . . . . . . . . 


Type of Pain Measured 


Dental . . . . . . . . . . . . . . . . . . . . . . . . 


I Dental . . . . . . . . . . . . . . . . . . . . . . . . . . 


I Dental . . . . . . . . . . . . . . . . . . . . . . 


Dental . . . . . . . . . . . . . . . . . . . . . . . . . . 


I Dental . . . . . . . . . . . . . . . . . . . . . . . . . . 


Dental . . . . . . . . . . . . . . . . . . . . . . . . . . 


Dental . . . . . . . . . . . . . . . . . . . . . . . 


Dental . . . . . . . . . . . . . . . . . . . . . . . . . . 


Dosage Form Treatmentz dosage 
Reported Results I in mg) 


1400; AP 600 ; 
AP300 + C 30 ; AP 
600 + C 60 ; P 
400; C 60 ; A 650; A 
050 + C 60 ; 1400 
+ C 64 ; P 


1200 ; AP 650; P 


1200 ; 1400 ; AP 
1000 ; P 


1200 ; 1400 ; AP 
1000 ; P 


1200; AP 650; 1200 
+ AP 650; P 


1400 ; AP 1000 ; P 


1400 ; AP 600; AP 
600 + C 60 ; K 10 ; 
K20:P 


I more effective than AP 600, AP 300 + C 30, and P (p values not given) 


I 400 more effective than A (p<0.05) and 
C (p<0.001); 1 + C more effective than 
A + C (p<0.05) 


t more effective than P (p<0 .05) ; I com-
parable to AP 


I 200 and I 400 comparable to AP ; all 
more effective than P (p values not 
given) 


I 200 and I 400 comparable to AP ; all 
more effective than P (p values not 
given) 


I more effective than AP (p<0 .05) and P 
(p<0.025); I + AP more effective than 
AP (p<0 .05) and P (p value not given) 


I more Effective than AP (p<0 .05) and P 
(P~~ 101) 


I, K 10 and K 20 not significantly dif-
ferent ; I more effective (p<0 .05) than 
AP and AP + C; all more effective than 
P (p<0 .01) 
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TABLE 2.-TRIALS TO DEMONSTRATE THE EFFECTIVENESS OF IBUPROFEN FOR VARIOUS PAIN AND FEVER MODELS- 
Continued 


Investigator(s) 
) Type of Pain Measured Dosage Form Treatmentz (dosage in m9) Reported Results 


Forbes et al . (145) . . . . . . . . . Dental . . . . . . . . . ., . . . . . . . . ., . . . . . . Capsule . . . . . . . . . . . . . ., . . ., . 1400 ; A 650; B 5 ; B I more effective (p<0 .01) than A, B 5 and 10 ; B 25 ; P , B 10 ; I comparable to B 25 ; all more ef- 
Forbes et al . (146) . . . . . . . . . Dental . . . . . . . . . . . . . . . . . . . . . . . . . . . Capsule . . . . . . . . . . . . . . . . . . . . 1400 ; A 650 ; B 10 ; B 


fective than P (p<0.01 to p<0.05) I more effective than A (p<0 .01) ; B 25 and 25 ; B 50 ; B 100 ; P B 100 more effective than I (p<0 .01) ; all 
Giies et al . (147) . . . . . . . . . . . . Dental . . . . . . . . . . . . . . . . . . . . . . . . . . N,g .+ � , ., ., . . . . . . . . . . . . . . . . . 1 200; C 15; 1200 + 


more effective than P (p<0.01) 
I comparable to A and I + C, and more ef- C 15 ; A 600; P fective (p<0.05) than C and P ; I + C 
comparable to A and more effective 


Jain et al . (148) . . . .. . . . . . . . . Dental . . . . . . . . . . . . . . ., . . . . . . . � ., Tablet . . . . . . . . . . . . . . . . . . ., . . . I 100 ; 1200 ; 1400 ; A 
(p<0 .05) than C and P 


I (all doses) and A more effective than P 650 ; P (p<0 .001); no consistent significant dif- 
Mehlisch et al . (149) . . . . . . Dental . . . . . . . . . . . . . . . . . . . . . . . . ., . Tablet or caplet . . . . . . 1400 ; AP 1000 ; P 


ference among active groups 
I more effective (p<0.001) than AP and P ; 


Ngan et al . (150) . . . . . . . . . . . Dental . . . . . . ., . . . . . . . . . ., . . . . . � , Capsule . . . . . . ., ., . . . . . . . . . . 1400 ; A 650; P 
AP more effective than P (p<0 .001) I more effective (p<0.05) than A and P ; A 


Diamond (151) . . . . . ., . ., . . . . . Headache . . . . . . . . . . . . . . . . . . . . . Tablet . . . . . . . . . . . . . . . . . . . . . . . 1400; I 800 ; A 650 ; P 
more effective than P (p<0 .05) 


No statistically significant difference 
among active drugs ; all active drugs 
more effective than P (p = 0.02 to p - 


Schachtel et al . (152) . . . . Headache . . . . . . . . . . . . . . .. . . . . . Capsule . . . . . . . . . . . . . . . . . . . . 1400 ; AP 1000; P 
0.018) 


I more effective (p<0.01) than AP and P; 
Nebe et al . (153) . . . . . . . . . . . Headache . . . . . . � . . . . . ., . . . . . . Tablet . . . . . . . . . . . . . . . . . . .., ., 1200; A 500 ; P 


AP more effective than P (p<0.01) 
I at least as effective as A ; I and A more 


effective than P (p = 0.002 and 0.046, 
Schachtel et al. (154) . . . . Episiotomy . . . . . . . . . . . . . . . . ., . . N,g,+ �� ., . . . . . ., . . . . . ., . . ., 1400 ; AP 1000; P 


respectively) 
I more effective (p<0 .05) than AP and P; 


Schachtel et al . (155) . . . . Sore throat . . . . . . . . . . . . . . . . . . . . N .S .1 . . . . . . . . . . . . . . ., . . . . �� 1400 : AP 1000 ; P 
AP more effective than P (p<0.05) 


I more effective (p<0 .01) than AP and P ; 
Habib et al . (156) . . . . . . . . . . Dental . . . . . . . . . . . . . . . . . . . � . . . . ., Enteric coated tab- 1400 ; DHC 30 ; A 600 


AP more effective than P (p<0 .01) 
I comparable to AP + C + CA (p>0 05) lets . + CA 60 (soluble); . 
and A + CA (p>0 .05) ; All more effective AP 1000 + C 16 + than DHC (p<0 .001 in each case) 


Noyelle et al . (157) . . . . . ., . Headache . . . . . . . . . . . . . . . . . . . . . Capsule . . . . . . . . . . ., . . . . . ., . 
CA 60 (dispersible) 


1400 ; A 650 ; A 1000; I comparable to A 1000 ; I more effective 
Milsom and Andersch Dysmenorchea . . . . . . . . . . . . . . N .S .1 . . . . . . . ., . . . ., ., ., . . . . ., 


AP 1000 
1400 ; N 250 ; AP 500 I 


(p>0 .01) than A 650 and AP 1000 
reduced pain (p<0.05) ; i more effective than N and AP (no p value given) ; N 


Gaitonde et al . (159) . . . . . Fever . . . . . . . . . . . . . . . . . � . . . . � . � Capsule . . . . . . . . . . . . . . . . . . ., 1200; A 300 (Study I 
and AP no significant reduction in pain 
200 and I 400 effective as antipyretics ; I 1), 1400 ; A 600 200 comparable to A 300 (p>0 .05) ; I (Study 2) 400 comparable to A 600 (p>0.05) 


I N.S . = Not stated . 
zA = aspirin ; AP = acetaminophen ; B = bromfenac; CA = caffeine ; C = codeine; DHC = dihydrocodeine ; I = ibuprofen ; K = ketorolac ; N = naproxen sodium ; P - placebo . 


The agency has evaluated the reports 
and agrees that the stuuies support the 
effectiveness of ibuprofen as an OTC 
drug product for a variety of pain and 
fever models . These studies support the 
general recognition of racemic ibuprofen 
as an effective internal analgesic/ 
antipyretic drug at a minimum dose of 
200 mg every 4 to 6 hours . 


D. Labeling 
Internal analgesi, -}ipyretic 


products containing ibuprofen have 
been marketed for OTC use under the 
NDAIANDA process for many years 
with indications for use and warnings 
similar to those proposed in § 343.50(b) 
and (c) of the TFM for other OTC 
internal analgesic/antipyretic drug 
products . In the Federal Register of 
March 17, 1999 (64 FR 13254), FDA 


established a standardized format and 
standardized content for the labp> ;n; of 
OTC drug products (§ 201 .66 (2] ;FR 
201 .66)). Table 3 of this document 
shows parts of the approved labeline ~~nr 
currently marketed OTC ibuprofen drug 
products for adults under the NDA 
process, using the new "Drug Facts" 
labeling format in § 201 .66. 
BILLING CODE <760-01-5 


0 
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Table 3-Current (NDA) Ibuprofen Labeling using the Format in § 201 .66 


Drug Facts 


Active Ingredierrt (in each tablet) Purpose lbuprofen (200 mg)... . . . .. .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .Pain reliever/fever reducer 
Uses 
" temporarily relieves minor aches and pains due to: 
0 minor pain of arthritis w headache 0 backache N menstrual cramps 
Is the common cold 0 muscular aches 0 toothache 
" temporarily reduces fever 


warnings 
Allergy alert: Ibuprofen may cause a severe allergic reaction which may include : 0 hives 0 facial swelling 0 asthma (wheezing) Is shock 
Alcohol warning : If you consume 3 or more alcoholic drinks every day, ask your doctor whether you should take ibuprofen or other pain relievers/fever reducers . Ibuprofen may cause itomach bleeding. 


Do not use if you have ever had an allergic reaction to any other pain reliever/fever reducer 
Ask a doctor before use if you have : 
" stomach pain 
" problems or serious side effects from taking pain relievers or fever reducers 
Ask a doctor or pharmacist before use if you are: 
" under a doctor's care for any serious condition 
" taking any other drug 
" taking any other product that contains ibuprofen or any other pain relic ver/fever reducer 
When using this product take with food or milk if stomach upset occurs 
Stop use and ask a doctor If. 
" an allergic reaction occurs. Seek medical help right away. 
" pain gets worse or lasts more than 10 days 
" fever gets worse or lasts more than 3 days 
" stomach pain or upset gets worse or lasts 
In redness or swelling is present in the painful area 
MI any new symptoms occur 


If pregnant or breast-feeding, ask a health professional before use . It is especially important not to use ibuprofen during the last 3 months of pregnancy unless definitely directed to do so by a doctor because it may cause problems in the unborn child or complications during delivery. 
Keep out of reach o[ children . In case of overdose, get medical help or contact a Poison Control Center right away. 


Directions 
a adults : 
" take ! tablet every 4 to ti hours whi;-. symptoms persist 
" if pain or fever does not rcspond to I tablet, 2 tablets may be used 
" do not exceed 6 tablets in 24 hours unless directed by a doctor 
" the smallest effective dose shc : .l be used 


Is children under 12 years ; ask a doctor 


Other information 8 stare at ZO - 25°C (68 - 77°F) . 0 avoid high humidity and excessive heat above 40°C (104* F). 


Inactive ingredients [list inactive ingredients in alphabetical 7rder] 
Questions or Conune-, 'all xxx xxx xxxx 


BILLING CODE 4160.01-C 


0 
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In actuition to the indications 


approved for currently marketed OTC 
ibuprofen 200-mg products, the 
proposed labeling in the TFM for other 
internal analgesic/antipyretic drug 
products includes an indication for sore 
throat in § 343.50(b)(1) . The agency will 
discuss the proposed sore throat 
indication for all of these drug products 
in a future issue of the Federal Register . 
Currently marketed ibuprofen for adult 
use does not include an indication for 
sore throat . Thus, the agency is not 
including a sore throat claim for 
ibuprofen-in this current proposal . 
The approved labeling of OTC drug 


products containing aspirin, ibuprofen, 
ketoprofen, and naproxen sodium as 
active ingredients, marketed under the 
NDA/ANDA process, includes an 
"Allergy alert" warning and additional 
allergy warning statements under the 
headings "Do not use" and '`Stop use 
and ask a doctor if" (see table 3 of this 
document) . These allergy warning 
statements are similar to the allergy 
warnings requested in the petition . 
Proposed labeling for OTC drug 
products containing aspirin ingredients 
in § 343 .10(b) and (c) (21 CFR 343.10(b) 
and (c)) of the TFM also includes an 
allergy warning in § 343.50(c)(1)(iv), 
which states : "Do not take this product 
if you are allergic to aspirin or if you 
have asthma unless directed by a 
doctor." For those products containing 
salicylate active ingredients in 
§ 343.1o(d) through (fl the proposed 
warning in § 343.50(c)(1)(vi) of the TFM 
states : "Do not take this product if you 
are allergic to salicylates (including 
aspirin) unless directed by a doctor." 
The Advisory Review Panel on OTC 


Internal Analgesic and Antirheumatic 
Drug Products (the Panel) proposed 
allergy warnings for aspirin . In 
discussing the safety of OTC aspirin use 
(42 FR 35346 at 35397 through 35399, 
July 8, 1977), the Panel concluded that 
in sensitive individuals aspirin 
pr-~uces alleioic type reacti- ::;, that 
include : (1) Rash, (2) swelling, (3) hives 
and giant hives, (4) shortness of breath 
to severe asthma attacks, and (5) 
anaphylactic shock involving laryngeal 
swelling and a precipitous drop in 
blood pressure . The Panel provided a 
detailed discussion of the importance of 
an aspirin hypersensitivity warning (42 
FR 35346 at 35397) . The Panel noted 
that the incidence of hypersensitivity 
reactions (dermal and pulmonarv) has 
been estimated to be about 0.2 percent 
of the gene--al population, but that as 
much as 20 percent is found in some 
subgroups (ast~rnatics and people with 
chronic urtir.aria) . Thus, the Panel 
concluded that these adverse effects 
occur in a significant proportion of the 


population and they can be serious and 
even life-threatening in some instances . 
The Panel suggested an asthmatic 


response to aspirin is nonimmunologic 
and related to the inhibition of 


e prostaglandin synthesis, and noted that 
cross-sensitivity is commonly seen with 
other prostaglandin synthesis inhibitors 
including indomethacin, flufenamic 
acid, mefenamic acid, ibruprofen, and 
phenylbutazone . The Panel suggested 
dermal hypersensitivity is an 
immunologic response, and that these 
individuals also appear to be 
susceptible to anaphylaxis and more 
susceptible to cross-sensitivity to 
salicylic acid and acetaminophen (42 FR 
35346 at 35398). The Panel concluded, 
based on the known risk of aspirin and 
salicylate hypersensitivity in a 
significant portion of Lie general 
population, that these products should 
bear warnings alerting consumers who 
are allergic to these products to consult 
a doctor before using the products (42 
FR 35346 at 35499) . The agency has 
determined that a consistent approach is 
needed for all OTC MAID drug 
products. As discussed in section N of 
this document, the agency is proposing 
standardized allergy alert and warning 
statements for all OTC NSAID IAAA 
dru roducts. 
n I gge safety discussion above 


(sections III .B .2 .a, III .B .2 .b, III.B .2 .d, and 
III.B .3), the agency noted that the use of 
ibuprofen has some risk for certain 
individuals . GI bleeding may be 
increased for certain at-risk individuals 
(i .e ., people with ulcers) . For people 
taking anticoagulants, the risk for GI 
bleeding is already increased, and the 
use of ibuprofen by those individuals is 
likely to further increase that risk . 
Individuals with certain medical 
conditions are at increased risk for 
developing renal failure . The agency 
believes individuals need to be alerted 
to these risks . The agency is proposing 
that the labeling of ibuprofe, . . .,clude 
warnings related to GI bleeding, use c ." 
anticoagulant drugs, and medical 
conditions that predispose individuals 
to renal failure, using the standardized 
labeling format for OTC drug products . 
IV . The Agency's Tentative Conclusions 
and Proposals 


After reviewing the information 
submitted and other relevant 
information, FDA has determined that 
ibuprofen 200-mg tablets have been 
used for a material time and to a 
material extent to qualify for inclusion 
in an OTC drug monograph . Therefore, 
FDA is proposing that ibuproien, in 2C0-
mg tablet formulation, be generally ri recognized as safe and effective as an f; 
OTC [AAA drug for adults and children a 


12 years of age and older. The safety and effectiveness of ibuprofen are further 
supported by the data the agency 
evaluated in two IVDAs in 1983, the 
findings of the AAC in 1983, and the 
subsequent marketing history of 
ibuprofen for OTC use . The agency 
believes ibuprofen can be marketed OTC under the monograph system for the 
indications previously approved under 
the NDA/ANDA process for adult 
formulations if labeled with the 
appropriate warnings and directions for use . The agency agrees with the petition 
that the proposed labeling should only 
include adults and children 12 years of 
age and older. The agency is proposing 
to amend the TFM for OTC IAAA drug 
products to include ibuprofen 200 mg, in tablet formulation, in § 343.10(g) as 
a safe and effective ingredient for the 
relief of pain and fever in adults and 
children 12 years of age and older, and to include specific warnings and 
directions for use in § 343,50(c) and (d), similar to those suggested by the 
petition and those approved by FDA for 
currently marketed OTC ibuprofen drug 
products under the new drug review 
process . The proposed labeling is in a 
different format than that requested by 
the petition . However, the format is 
consistent with the new OTC labeling 
format :n § 201.66, which was issued 
after the petition was submitted . In 
addition to the warnings already 
included in the labeling for OTC 
ibuprofen drug products under the 
NDA/ANDA process, the agency is 
proposing warning statements related to 
GI and renal problems and use of 
anticoagulant drugs . 
The agency also tentatively concludes 


that, for consistency, the "Allergy alert" 
and additional allergy warning 
statements required for ibuprofen, 
ketoprofen, and naproxen sodium 
should be extended to all OTC NSAID 
IAAA drug products, whether marketed 
under an OTC drug monograph or an 
NDA/ANDrI . These standardized aller^,y 
alert and warning statements (in 
proposed § 201 .324) would provide the 
following information: 


(a) Allergy alert: [insert name of active 
ingredient (first letter of first word for 
ingredient in uppercase)] may cause a severe 
allergic reaction which may include: " hives 
" facial swelling " asthma (wheezing) " shock 


(b) Do not use: " if you have ever had an 
allergic reaction to any other pain relieved 
ever reducer [This statement appE_._ _. Se 
irst warning under the :bheading "Do not 
use.1 


(c) Stop use and ask a doctor if: " an 
llergic reaction occurs . Seek medical help 
ght aWay . (These statements appear as the 
rst warning under the subheading "Stop use 
nd ask a doctor if."] 
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_ Should this proposed amendment to have asthma unless directed by a " redness or swelling is present in the 
+ part 201 relating to allergy warning doctor" . Similarly for products l b l d , a e e painful area - statements for OTC IAAA drug products for children in § 343.50(c)(2)(iv)(A) the " any new symptoms a be published as a final rule then the a " i , 


proposed allergy warnings in 
§§ 343.50(c)(1)(iv)(A) (c)(1)(vi) 


ppear gency . s proposing to revise the (g) The pregnancy/breast-feeding warning to read as follows : "Do not give warning in § 201 63 of thi h h , , 
(c)(2)(iv)(A), and (c)(2)(vi) will be 


t is product to children who have 
asthma unless directed b a doct " 


. s c apter . (h) The "Keep out of reach of h " replaced with a reference to the allergy 
warning requirements in proposed 


y or . c ildren warning in § 330.1(g), 9. The agency is proposing to revise 12 . The agency is proposing the the warning in proposed § 201.324. Final agency action on this 
proposal will occur in a future i f 


§ 343 .50(c)(1)(iv)(B) to reference the 
following directions for ibuprofen in § 343.10(g) : ssue o 


the Federal Register. 
pregnancy/breast-feeding warnings in § 201.63(a) and (e), 


" " do not take more than directed (in bold type) 
V. Summary of Proposed Agency 10. The agency is proposing to revis the warnings in § 343 .50(c)(1)(iv)(A) 


e " adults and children 12 years and over 
Section 201 .63 


1 . The agency is proposin to am d 


, 
(c)(1)(vi), (c)(2)(iv)(A), and (c)(2)(vi) fo 
adults and children, respectively, to 


: 
r " 200 milligrams3 every 4 to 6 hours while symptoms persist g en 


the third-trimester pregnancy warning 
i l 


require the allergy warning statements in proposed § 201 .324 for roducts 
" if pain or fever does not respond to 200 ill to nc ude OTC drug products 


containing ibuprofen 
p m igrams3, 400 milligrams3 may containing any ingredient in § 343 .10(b) be used . 


Section 201 .324 (Proposed) 
2. The agency is proposing to re uire 


through (g), (The allergy part of the 
previously proposed allergy/asthma 


" do not exceed 1,200 mii:.o:ams3 in 24 hours, unless directed b d q warning in § 343.50(c)(1)(iv)(A) is now an "Allergy alert" and additional allergy covered by proposed § 201 3 24 warni ) 


y a octor " the smallest effective dose should be used . . ng statements for all OTC drug 11 . The agency is proposing the products containing NSAID IAAA active following warnings for dru r d t i di 
* children under 12 years: ask a d t " ngre ents-including, but not limited 


to, aspirin, carbaspirin calcium, choline 
l 


g p o uc s containing ibuprofen in § 343.10(g) 
labeled for use by adults: 


oc or . 
3Convert number of milligrams to sa icylate, ibuprofen, ketoprofen, (a) The "Allergy alert" warnin s i 
proper dosage. 


magnesium salicylate, naproxen 
sodium, and sodium salicylate . (See 


g n 
proposed § 201.324(a), (b), and (c), (b) The alcohol warnin in 


~" Labeling Guidance 
I th section III of this document .) 


Part 343 (21 CFR Part 343) 


g 
§ 201 .322(a)(2) . 


(c) The following statements ft h 


n e Federal Register of March 17, 1999 (64 FR 13254), the agency 
bl 3. The agency is proposing to add a 


definition for ibuprofen in § 343 3 
a er t e subheading "Ask a doctor before use if 


pu ished a final rule for standardized format and content re uirem t f . . 
4. The agency is proposing to add 


" § 343.10(g) to include ibuprofen as an 


q en s or you have: OTC drug product labeling under " problems or serious side effects from § 201 .66 . An example of some aspects of taking pain relievers or fever red active ingredient . 
5. The agency is proposing to reword 


ucers " stomach problems that last or come back, such as heartburn u set t h 


the required format for labeling of OTC IAAA drug products containing 
the statements in § 343.20(b)(2) , p s omac , or pain ibuprofen appears in table 3 of this providing for the combination of any " ulcers document . The ibuprofen labeling in the analgesic/antipyretic in § 343.10 and " bleeding problems proposed amendment to the TFM (see cough-cold products and in 
§ 343.20(b)(4) providing for the 


" high blood pressure, heart or kidney disease, are taking a diuretic or are 


the codified section of this document) appears in the new format . 
combination of any analgesic in § 343.10 
and diuretic drug products to provide 


, ovr 65 years of age", 
(d) The following statements after the 


VII. Implementation 
for combinations with specific fAAA subheading "Ask a doctor or pharmacist Ibu rofen may be marketed only p y Y active ingredients (but not including ib f before use if you are ; 


d " ' 
under an approved drug application 
rior t l upro en). The petition did not include un er a doctor s care for a serious p o comp etion of a final rule for data for the safety and effectiveness of condition OTC fAAA drug products . ibuprofen in combination w :`l: these " taking any other prod~~~t that The agency o y encourages manufacturers 


ingredients, nor did it request contains ibu rofen, or any other pain 
r y P 


to comply voluntarily with the 
ibuprofen, as a combination drug reliever/feve reducer provisions of this proposed rule for the l b l product, to be included in the TFM . " taking a prescription drug f a e ina of OTC NSAID IAAA drug 6 . The agency is proposing to revise the headings in proposed § 343 .50(b)(1) 


anticoagulation (blood thinning) . taking any o.her drug" . g~ 
products that do not contain ibuprofen and that are marketed under an OTC , 


(c)(i)(i), and (c)(2)(i) from "For products 
d 10 " 


43 n 


(e) The follovtiin statement after the 
subheading "When using this product 


drug TF%i prior to the completion of a final rule, despite the fact that revi i . . 
to For p oducts ~ont ining aaY take with food or milk if stomach upset 


" 
s ons in the requirements may occur in the 


ingredient in § 343.10(a) through (fl" to limit those paragraphs to specific active 


occurs , 
(fl The following statements after the 


final rule in response to submitted 
comments . Such labeling ma be 


ingredients (not including ibuprofen) . 
subheading "Stop use and ask a doctor 
if: 


y 
disseminated pending issuance of a 7 . The agency is proposing to add 


§ 343,50(b)(5) to include indications for 
. a- ~~liPrgic reaction occurs . Seek d 


final rule, subject to the risk that the agency may, in the final rule adopt a ibuprofen . me icai rclp right away, 
" i 


, 
different position that could require 8 . The agency is proposing to revise 


pa n gc _ worse or lasts more than i0 days days 
relabeling, rpcall . or other regulatory the phrase related to allergy in the allergy/asthma warning for adults in ~ 


gets worse or lasts more than 3 days 


action . Sliould an ;r manufacturer choose to adopt the labeling described in this roposed § 343.50(c)(1)(iv)(A) to read as ",oilotivs : "Do not use this product if you 
" stomach pain or upset gets worse or lasts 


proposed rule, and should any revisions occur in the final rule, the agency will permit the use of existing stocks of 
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" 


" 


" 


labels for those products labeled 
according to this proposed rule for a 
period of 18 months following the 
publication of the final rule . Those 
manufacturers who do not wish to 
revise the labeling in accordance with 
this proposal may continue to use the 
labeling proposed in the 1988 TFM (53 
FR 46204 at 46258 through 46260) until 
a final rule becomes effective . 
VIII. Analysis of Impacts 
FDA has examined the impacts of this 


proposed rule under Executive Order 
12866, the Regulatory Flexibility Act (5 
U.S.C. 601-612), and the Unfunded 
Mandates Reform Act of 1995 (2 U.S.C. 
1501 et seq .) . Executive Order 12866 
directs agencies to assess all costs and 
benefits of available regulatory 
alternatives and, when regulation is 
necessary, to select regulatory 
approaches that maximize net benefits 
(including potential economic, 
environmental, public health and safety, 
and other advantages ; distributive 
impacts ; and equity) . Under the 
Regulatory Flexibility Act, if a rule has 
a significant economic impact on a 
substantial number of small entities, an 
agency must analyze regulatory options 
that would minimize any significant 
impact of the rule on small entities . 
Section 202(a) of the Unfunded 
Mandates Reform Act of 1995 requires 
that agencies prepare a written 
statement of anticipated costs and 
benefits before proposing any rule that 
may result in an expenditure in any one 
year by State, local, and tribal 
governments, in the aggregate, or by the 
private sector, of $100 million (adjusted 
annually for inflation) . 
The agency believes that this 


proposed rule is consistent with the 
principles set out in the Executive order 
and in these two statutes . OMB has 
determined that the proposed rule is a 
significant regulatory action as defined 
by the Executive order . This economic 
analysis, together with other relevant 
sections of this document, serves as the 
agency's initial regulatory flexibility 
analysis, as required under the 
Regulatory Flexibility Act . 
The Unfunded Mandates Reform Act 


does not require FDA to prepare a 
statement of costs and benefits for this 
proposed rule, because the proposed 
rule is not expected to result in anv 1-
year expenditure that would exceed 
$100 million adjusted for inflation . The 
current intlatioi : adjusted statutory 
th~ ~~,hold is about $110 million . 


i ,ie purpose of this proposec rule is 
to include ibuprofen in the raonograph 
for OTC LqAA drug products and to 
require consistent "Allergy alert" and 
additional allergy warning statements in 


the labeling of all OTC NSAID fAAA 
products . As most OTC NSAID fAAA 
products will be marketed under the 
final OTC IAAA monograph, these 
products will not have to include the 
allergy warnings in this proposal in 
product labeling until the final 
monograph is issued and becomes 
effective . 


Current manufacturers of OTC 200-mg 
ibuprofen drug products should incur 
only minor one-time costs to relabel 
their products to meet the monograph . 
These costs may be offset by the 
elimination of the cost to maintain a 
market application, such as filing 
annual reports and submitting 
manufacturing supplements . Other 
manufacturers who may wish to market 
OTC 200-mg ibuprofen drug products 
would be able to enter the marketplace 
without the costs associated with 
obtaining an approved NDA/ANDA . 
Their costs would be those associated 
with the standard startup of any OTC 
drug marketed under the monograph 
system . 
This proposed rule amends part 201 


(21 CFR part 201) and will require 
relabeling for many OTC drug products 
containing NSAID IAAA ingredients . 
Most manufacturers that market such 
products under an approved NDA/ 
ANDA already include the proposed 
"Allergy alert" and allergy warning 
statements in the product's labeling . 
Some manufacturers of these products, 
however, would have to revise the 
"Allergy alert" and allergy warning 
statements to conform to the proposed 
labeling . In addition, manufacturers of 
monograph products containing NSAID 
IAAA ingredients will have to relabel 
and include the revised allergy 
warnings in accord with the compliance 
dates specified in the IAAA products 
final rule . However, these allergy 
warnings are only one part of the overall 
labeling cha~lges that will occur ~ " ~~at 
time when IAAA products are required 
to implement the standardized format 
and content requirements in § 201 .66 . 
The agency does not believe the 
proposed revised warnings will have a 
measurable impact on product usage . 
The agency's analysis of impacts in 


the final rule that established the 
labeling requirements in § 201 .66 
applied only to products covered by the 
final OTC drug monographs or approved 
product applications (64 FR 13254 at b 
13283) . Because these relabeling costs 
for OTC IAAA products have not been 
accounted for in earlier rules, the i; 
agency is presenting them here . The 
following discussion addresses the cost " 
of product relabeling under § 201 .66 
that will result from, the IAAA final 


monograph, which includes, in part, the labeling in this proposal . 
Based on information in the agency's Drug Listing System, there are 


approximately 102 manufacturers and 322 distributors that together account for 2,000 to 2,400 OTC NSAm IAAA 
products . Assuming an average of 3 individual stockkeeping units (SKUs) g (individual products, packages, and 
sizes) per product, up to 7,200 SKUs 
would require the allergy warnings . 
Estimates of relabeling costs for the type 
of changes required by the IAAA final 
monograph vary greatly and range from 
$500 to $15,000 per SKU depending on whether the products are nationally 
branded or private label . Because of the large number of products affected, the 
agency used the same weighted average 
cost to relabel (i .e ., $3,600 per SKU), that was used to estimate the cost of the standardized format and content 
requirements for OTC drug products in § 201.66 (64 FR 13254 at 13279 to 
13281) . Therefore, the estimated one-time cost to relabel these products is 
$25.9 million ($3,600 x 7,200 SKUs) . In addition to the above costs, some 
manufacturers may incur one-time and 
annually recurring costs if they need to increase the size of the label and/or package size of some SKUs because of the additional information required by this proposed rule. The agency had 
estimated that about 6,400 of the almost 100,000 marketed OTC drug SKUs may require increased label and/or package 
sizes to comply with the final labeling 
rule (64 FR 13254) . As many of these 
6,400 SKUs were for products subject to this final rule, much of the costs for 
increasing label and/or package sizes 
may have already been accounted for in the agency's impact analysis of that 
broader rule . The agency estimates that the additional lines of labeling required by this proposed rule could compel an additional 5 percent of the 
approximately 7,200 affected SKU .^ to 
increase their label size and/or package size .2 


' The average weighted cost lo relabel was ,alculated by using midpoint estimates of the cost ~o redesign labels and value of inventory losses of old labels by type of product and firm . The midpoint estimate for labeling design for large 
n ationally branded SKUs is S70,000 per SKU, the 
midpoint estimate for smaller branded SKUs is $4,500 per SKU, and the cost to relabel private label 
SK[,'s is 41 .261 . About 10 percent of the SKUs are 
nationally branded goods, 20 percent are smaller 
randed products, and 70 percent of the SKUs are 
:ivate label goods . The average label inventory loss s about 32,968 per SKU for nationally branded 
rodacts and about $576 per SKU for smaller en led products and private label goods. (($10.000 o . 1o) . (s4.5oo x o.2o) + (s1,261 x 0. 70) + (s2,968 o .1o) - (ss76 x 0,90) = $3 .598) 
-'FDA has assumed tht all 7,200 SKUs will need be relabeled to accommodate the standardized 


Continued 
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Because of the large number of duplicate, overlap, or conflict with the allowing marketing under this proposed products affected by this rule, the proposed rule . rule does not interrupt current OTC agency assumes that the average cost per 'This proposed rule should not have a marketing of products containing SKU to increase label and/or package significant economic impact on a ibuprofen and will allow the agency to sizes would be similar to that previously substantial number of small entities . consider comments on the additional estimated by FDA for its analysis of the However, the agency lacks sales labeling for OTC ibuprofen drug standardized format and content information for the affected companies products before finalizing the requirements for OTC drug products in to quantify the impact . The Small monograph labeling . The agency does § 201 .66 (64 FR 13254) . The model used Business Administration has not consider an exemption for small to estimate the cost to change label/ determined that a small firm in this entities who wish to market ibuprofen package sizes for that rule was industry employs fewer than 750 to be necessary because those developed by Eastern Research Group, employees . Approximately 70 percent of manufacturers or distributors can enter Inc . (ERG), a private economics the 102 manufacturers affected by this the marketplace under the monograph at consulting firm under contract to FDA proposed rule are estimated to be small, any time after a final rule issues . (Ref. 160) . ERG assigned probabilities to (Note: The cost to relabel private label The agency invites public comment several options for package changes, goods are usually bourne by the regarding any substantial or significant including adding a carton (if not already manufacturer rather than the economic impact that this rulemaking present), adding a fifth panel, increasing distributor.) The economic impact on would have on OTC drug products that the size of the packaging or switching to any particular small firm is difficult to contain ibuprofen or other IVSAID IAAA a nonstandard form of labeling such as measure, because it will vary with the active ingredients . Comments r-arding -peel-back or accordion labels . Where number of products affected, the the impact of this rulemaking on these applicable, the cost for changing a number of SKUs per product, and the OTC drug products should be container size included container number of label and/or package sizes accompanied by appropriate inventory loss, adjustment of the that require changing . For example, if a documentation . The agency will packaging line, and stability testing, small manufacturer must relabel three evaluate any comments and supporting Based on this model, FDA had products, or nine SKUs, the total one- data that are received and will Peassess estimated 
sizes to comply with 


increase label/ time cost would beg $32,400 
elabel .g ~'e economic impact of this rulemaking $3,600 as the average 


Another small manufacturer of private 
in the preamble to the final rule . standardized format and content 


requirements for OTC drug products in label products may also need to relabel ~~ Paperwork Reduction Act of 1995 
§ 201 .66 was $38.1 million for 6,313 3 products, with 3 SKUs per product, FDA tentatively concludes that the SKUs, with an annual recurring cost of but for 20 customers. Its cost would be labeling requirements in this proposal _ $11.5 million. Consequently the average $648.000. If either of these are not subject to review by the Office per SKU one-time cost was $6,038, and manufacturers had to increase the label of Management and Budget because " the average per SKU recurring cost was and/or package sizes of their SKUs, the they do not constitute a "collection of $1,820 . Under the same assumptions, costs would be even higher . However, information" under the Paperwork this proposed rule would impose the total cost will primarily result from Reduction Act of 1995 (44 U.S .C . 3501 additional one-time costs for increasing relabeling OTC IAAA drug products in et seq.) . Rather, the proposed labeling is label/package sizes of $2.2 million (0 .05 accord with the future final monograph a public disclosure of information x 7,200 SKUs x $8,038), with annual for those products and the standardized originally supplied by the Federal recurring costs of $0.7 million (0.05 x format and content requirements for Government to the recipient for the 7,200 SKUs x $1,820) . Thus, FDA labeling OTC drug products in § 201.66 purpose of disclosure to the public (5 estimates the overall costs of the OTC (64 FR 13254) at the same time . The CFR 1320 .3(c)(2)) . 
IAAA final monograph, which would agency invites small firms to address 
include the labeling in this proposed this economic impact. (See section XI of X, Environmental Impact 
rule, and the labeling required under this document-request for comments .) The agency has determined under 21 Concerning the allergy alert warning, CFR 25.31(a) that this action is of a type § 201 .66 to be $28.1 million in one-time 
costs and $0.7 million in annual the agency considered but rejected the that does not individually or 
recurring costs . following alternatives : (1) Voluntary cumulatively have a significant effect on relabeling, and (2) 1^^.ger the human environment . Therefore, The proposed rule would no ; .tqiure 


implementation period . The agency neither an environmental assessment any new reporting and recordkeeping 
activities does not consider either of these nor an environmental impact statement , and no additional 
professional skills are needed . The approaches acceptable because they do is required . 
March 17, 1999, standardized format 


not ensure that consumers will have the 
most updated information needed for XI. Request for Comments and content requirements final rule for the safe and effective use of OTC drug Interested persons may submit to the OTC drug product labeling in § 201 :66 products containing NSAID IAAA active Dockets Management Branch (address (64 FR 13254) will have an effect on the ingredients . Concerning ibuprofen, the above) written or electronic comments labeling of most of these products, agency considered : (1) Not including regarding this proposal by November 19, There are no Federal rules that ibuprofen in the monograph, and (2) 2002 . Submit written comments on the marketing before a final rule is issued, agency's economic impact format and content requirements in g 201.66 and The option to not include ibuprofen in determination by November 19, 2002 . the proposed warning . When calculating the cost of 


the standardized formal and content requirements, the monograph was rCiected because the Three copies of all written comments FDA included the cost to increase the size o[ the agency considers the data presented are te ',e submitte j. Individuals label or the package size to accommodate the su . portive of monograph status . The submitting written comments or anyone standardized format . As a result o( this proposal, agency is not allowing marketing under submitting electronic comments may the warning adds additional lines of text to the 
label . FDA estimales hit 5 percent of the 7,200 the monograph to occur prior to a final submit one copy . Comments are to be " SKUs may require larger labels or package sizes to rule because of a number of new identified with the docket number accommodate the additional text . labeling statements being proposed . Not found in brackets in the heading of this 







. 
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document and may be accompanied by 
a supporting memorandum or brief. 
Received comments may be seen in the 
office above between 9 a.m . and 4 p.m ., 
Monday through Friday . 
XII . Proposed Effective Date 
FDA is proposing that any final rule 


based on this proposal become effective 
12 months after the date of its 
publication in the Federal Register or a 
a later date if stated in the final rule . 
The compliance date for products with 
annual sales less than $25,000 would be 
24 months after the date of publication 
of a final rule in the Federal Register or 
at a later date if stated in the final rule . 
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List of Subjects 


21 CFR Part 201 
Drugs, Labeling, Reporting and 


recordkeeping requirements . 


ZI CFR Part 343 
Labeling, Over-the-counter drugs . 
Therefore, under the Federal Food, 


Drug, and Cosmetic Act and under 
authority delegated to the Commissioner 
of Food and Drugs, it is proposed that 
21 CFR parts 201 and 343 be amended 
as follows: 


PART 201-LABELING 


1 . The authority citation for 21 CFR 
part 201 continues to read as follows : 


Authority: 21 U.S .C. 321, 331, 351, 352, 
353, 355, 358, 360, 360b, 360gg-360ss. 371, 
374, 379e ; 42 U.S .C . 216, 241, 262 . 264. 
2. Section 201 .63 is amended by 


revising paragraph (e) to read as follows : 


_ §201 .63 Pregnancy/breast-feeding 
= warning. 


, 


(e} The labeling of orally or rectally 
administered OTC aspirin- and 
upr i 'b ofen-containing products must 


bear a warning that immediately follows 
the general warning identified in 
paragraph (a) of this section . The 
warning shall be as follows : 


"It is especially important not to use" 
[select "aspirin," "carbaspirin calcium," 
or "ibuprofen," as appropriate] "during 
the last 3 months of pregnancy unless 
definitely directed to do so by a doctor 
because it may cause problems in the 
unborn child or complications during 
delivery." 


3 . Section 201 .324 is added to subpart 
G to read as follows : 


§201.324 Over-the-counter drug products 
containing internal analgesiclantipyretic 
active ingredients ; required allergy warning 
statements . 


The labeling for all over-the-counter 
(OTC) drug products containing 
nonsteroidal anti-inflammatory internal 
analgesic/antipyretic active 
ingredients-including but not limited 
to aspirin, carbaspirin calcium, choline 
salicylate, ibuprofen, ketoprofen, 
magnesium salicylate, naproxen 
sodium, and sodium salicylate-
whether subject to an applicable OTC 
drug monograph or an approved drug 
application, contains the following 
allergy warnings under the heading 
"Warnings" : 


(a) "Allergy alert: [insert name of 
active ingredient (first letter of first 
word for ingredient in uppercase)] may 
cause a severe allergic reaction which 
may include : [bulletJl hives (bullet) 
facial swelling (bullet) asthma 
(wheezing) [bullet] shock" . 


(b) "Do not use [insert bullet if more 
than one warning occurs under this 
subheading] if you have ever had" or for 
products labeled only for use 1--
children under 12 years of age, ::o not 
use [insert bullet if more than one 
warning occurs under this subheading) 
if your rt" ild has ever had" followed by, 
"an allergic reaction to any other pain 
reliever/fever reducer" . [This statement 
appears as the first warning under the 
subheading "Do not use ."] 


(c) "Stop use and ask a doctor if 
(insert bullet if more than one -warning 
-ccurs under this heading] an allergic 
redction occurs . Seek medical help right 
aw -, . " [These statements appear as the 
first warning under tl--- subheading 
"Stop use and ask a doctor if. "I 


' See § 201 .66(b)(4) of this chapter for definition 
of bullet symbol . 


PART 343-INTERNAL ANALGESIC, 
ANTIPYRETIC, AND ANTIRHEUMATIC 
DRUG PRODUCTS FOR OVER-THE-
COUNTER HUMAN USE 


4 . The authority citation for 21 CFR 
part 343 continues to read as follows : 
Authority: 21 U.S .C . 321, 351, 352, 353, 


355, 360, 371 . 
5 . Section 343.3 is amended by 


alphabetically adding a definition for 
ibuprofen to read as follows : 
§ 343 .3 Definitions. 
R x 


Ibuprofen . A racemic mixture of the 
S-[+] and R-H enantiomers of ibuprofen 
in a tablet formulation for adults and 
children 12 years and older . * * * * * 
6 . Section 343 .10, as proposed at 53 


FR 46255, November 16, 1988, is further 
amended by adding paragraph (g) to 
read as follows : 


§343.10 Analgesic-antipyretic active 
ingredients. 
k * k rt k 


(g) Ibuprofen 200-milligram tablet. 
k * k k k 


7 . Section 343 .20, as proposed at 53 
FR 46255, November 16, 1988, is fiitther 
is amended by revising paragraphs (b)(2) 
and (b)(4) to read as follows : 
§ 343.20 Permitted combinations of active 
ingredients. 


(b) ' " x 
(2) Analgesic-antipyretic active 


ingredients identified in § 343.10(a) 
through (f) and cough-cold 
combinations. See § 341 .40 of this 
chapter . 


(4) Analgesic and diuretic 
combinations. Any analgesic identified 
in § 343 .10(a) through (t) or any 
combination of analgesics identified in 
§ 343 .20(a) may be combined with any 
diuretic identified in § 357.1012 of this 
chapter provided the product bears 
labeling indications in accordance with 
S 357 .1060(b) of this chapter . 


8 . Section 343 .50, as proposed at 53 
FR 46255, November 16, 1988, is further 
is amended by revising the headings in 
paragraphs (b)(]), (c)(1)(i), and (c)(2)(i) ; 
and the text of paragraphs (c)(1)(iv)(A), 
(c)(1)(iv)(B), (c)(1)(vi), (c)(z)(iv)(A), and 
(c)(2)(vi) ; and by adding paragraphs 
(b)(5), (c)(1)(ix), and (d)(7) to read as 
follows : 


§ 343.50 Labeling of analgesic-antipyretic 
drug products . 
* f * * k 


* * . (b) 
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(1) For products containing any 
ingredient identified in § 343.10(a) 


'~ through (fl. 
t f k k k 


(5)For products containing ibuprofen 
identified in § 343.10(g) . The labeling of 
the product contains any of the 
indications in § 343.50(b) except "sore 
throat ." 


( .̀1 * R R 
l 1 
(11 F f k 
~lf 


(i) For products containing any 
ingredient identified in § 343 .1 o(a) 
through (f) . * . * 
* . * * * 


/iv' " R * 


(A) "Do not use this product if you 
have asthma unless directed by a 
doctor" . 


(B) The labeling contains the 
pregnancy/breast-feeding warnings set 
forth in § 201.63(a) and (e) of this 
chapter. 


(vi) For products containing any 
ingredient identified in § 343.10(b) 
through (g) . The labeling of the product 
contains the allergy warnings set forth 
in § 201.324(a), (b), end (c) of this 
chapter. 
t! k " R k 


(ix) For products containing ibuprofen 
- identified in § 343.10(g) . (A) The 
" alcohol warning set forth in § 


201 .322(a)(2) of this chapter appears 
after the subheading "Alcohol 
warning : ." 


(B) "Ask a doctor before use if you 
have : [bullet], problems or serious side 
effects from taking pain relievers or 
fever reducers [bullet] stomach 
problems that last or come back, such as 
heartburn, upset stomach, or pain 
[bullet] ulcers [bullet] bleeding 
problems [bullet] high blood pressure, 
heart or kidney disease, are taking a 
diuretic, or are over 65 years of age" . 


(C) "Ask a doctor or pharmacist before 
use if you are : [bullet] under a doctor's 
care for any serious condition [bullet] 
taking any other product that contains 
ibuprofen, or any other pain reliever/ 
fever reducer [bulletj taking a 
prescription drug for anticoagulation 
(blood thinning) [bullet] taking any 
other drug", 


(D) "When using this product : [insert 
bullet if more than one warning occurs 
under this subheading) take with food 
or milk if stomach upset occurs" . 


(E) In addition to the warning 
required in § 201 .324(c) of this chapter, 
the fol'.us~ ir ; statements appear after 
the subheading "Stop use and ask a 
doctor if: (bullet) pain gets worse or 


'See § 207 .66(b)(4) of this chapter for definition 
of bullet symbol . 


lasts more than 10 days [bullet] fever 
gets worse or lasts more than 3 days 
[bullet] stomach pain gets worse or lasts 
[bullet] redness or swelling is present in 
the painful area [bullet] any new 
symptoms appear" . 


(F) The labeling contains the 
pregnancy/breast-feeding warnings set 
forth in § 201.63(a) and (e) of this 
chapter . 


l21 x x * 


(i) For products containing any 
ingredient identified in § 343.10(a) 
through (/). 
. ~ * t . 
Ov) * * * 
(A) "Do not give this product to 


children who have asthma unless 
directed by a doctor" . 


(vi) For products containing any 
ingredient in § 343.10(b) through (g). 
The labeling contains the allergy 
warnings set forth in § 201 .324(a), (b), 
and (c) of this chapter . 
* . . . 


. * * (a) 
. * * . . 


(7) For products containing ibuprofen 
identified in § 343.10(g) . The labeling 
states '[bulletJ' do not take more than 
directed [in bold type] [bullet] adults 
and children 12 years and over: [bullet] 
200 milligrams z every 4 to 6 hours 
while symptoms persist [bullet] if pain 
or fever does not respond to 200 
milligramsz, 400 milligramsz may be 
used [bullet] do not exceed 1,200 
milligramsz in 24 hours, unless directed 
by a doctor [bullet) the smallest effective 
dose should be used [bullet] children 
under 12 years : ask a doctor" . 
* k * k " 


Dated: January 10, 2002 . 
Margaret M. Dotzel, 
Associate Commissioner forPolicy. 
[FR Doc . 02-21122 Filed 8-20-02 ; 8 :45 am] 
BILLING CODE 4160-01-5 


ENVIRONMENTAL PROTECTION 
AGENCY 


40 CFR Part 52 


[AL-200234 ; FRL-7264-4] 


Proposed Determination of Attainment 
of 1-hour Ozone Standard as of 
November 15, 1993, for the 
Birmingham, AL, Marginal Ozone 
Nonattainment Area 


AGENCY : Environmental Protection 
Agency (EPA) . 


ACTION : Proposed rule . 


SUMMARY: EPA proposes to determine 
that the Birmingham marginal ozone 
nonattainment area (hereinafter referred 
to as the Birmingham area) attained the 
1-hour ozone National Ambient Air 
Quality Standard (NAAQS) by 
November 15, 1993, the date required by 
the Clean Air Act (CAA) . The 
Birmingham area is comprised of 
Jefferson and Shelby Counties . On July, 
10, 2002, the United States District 
Court for the District of Columbia 
concluded that EPA failed to exercise its 
non-discretionary duty to make a final 
attainment determination for the 
Birmingham area by May 15, 1994 . The 
Court required that EPA make a formal 
attainment determination within 120 
days from date of opinion. Sierra Club 
v . Whitman, No . 00-2206 (D.D.C . July 
10, 2002) . Therefore, in response to the 
Court's order, EPA proposes to 
determine that the Birmingham area 
attained the 1-hour ozone standard by 
its statutory attainment date of 
November 15, 1993 . 
DATES : Written comments must be 
received on or before September 20, 
2002 . 
ADDRESSES : All comments should be 
addressed to: Sean Lakeman; Regulatory 
Development Section ; Air Planning 
Branch ; Air, Pesticides and Toxics 
Management Division ; U.S . 
Environmental Protection Agency 
Region 4 ; 61 Forsyth Street, SW, 
Atlanta, Georgia 30303-8960 . 
Copies of documents relative to this 


action are available at the following 
address for inspection during normal 
business hours : Environmental 
Protection Agency, Region 4, Air 
Planning Branch, 61 Forsyth Street, SW, 
Atlanta, Georgia 30303-8960 . 
The interested persons wanting to 


examine these documents should make 
an appointment at least 24 hours before 
the visiting day and reference file AL-
200234 . 
FOR FURTHER INFORMATION CONTACT: 
Sean Lakeman, Regulatory Development 
Section, Air Planning Branch, Air, 
Pesticides and Toxics Management 
Division, Region 4, U.S, Environmental 
Protection Agency, 61 Forsyth Street, 
SW, Atlanta, Georgia 30303-8960 . The 
telephone number is (404) 562-9043 . Mr 
Lakeman can also be reached via 
electronic mail at 
lakeman.sean@epa.b - v. 


SUPPLEMENTARY INFORMATION: 


Table of Contents 
'See § 2o1 .ss(b)(4) of this chapter for definition I . What Action Is EPA Proposing To Take? 


of bullet symbol . II . What Is the Background for This Action? z Convert number of milligrams to proper dosage . fII. Why Is EPA Taking This Action? 
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CinobO~efwunartrrd . MEMORANDUM 


Department Of Health and Human Services 
Food and Drugs Administration 
Center For Drug Evaluation and Research 
Division of Over-the-Counter Drug Products (HFD-560) 


DATE: January 15, 2002 


TO: Charles Ganley, MD 
Division Dir., DOTCDP, HFD-560 


THROUGH: Linda M. Katz, MD, MPHAti0' 
. Deputy Div . Dir., DOTCLII?, HFD-560 


FROM: Rosemarie Neuner, MD, MPH 
Medical Reviewer, HFD-560 ( P~o 


RE: An Archeological Review of the Regulatory History of Over-The-Counter (OTC) Single Ingredient Acetaminophen 


Documents examined in preparation of this summary : 
i . The divisional file for NDA 17-053 Tylenol Extra-Strength Capsules (acetaminophen 500 mg) 2 . Archival volumes 1 and 2 for NDA 17-552 Tylenol Extra-Strength Tablets (acetaminophen 500 mg) : 
3. Archival volumes 1 .1, 2.1, 3.1, 4.1, 8.1, 12.1, 13.1, 15.1, 16.1, 17.1, and 27.1 for NDA 19-872 Tylenol Sustained-Release Caplet (acetaminophen 650 mg) 4. Proposed Rule for OTC Internal Analgesic, Antipyretic, and Antirheumatic Drug Products (21 CFR Part 343, 42 FR 35345) 
5 . The Tentative Final Monograph (TFM) for OTC Internal Analgesic, Antipyretic, and Antirheumatic Drug Products (53 FR 46204) 


Background 


Acetaminophen (APAP) is a para-aminorh-nol derivative that is also the active metabolite of the analgesic drug phenacetin . Althot d, , it is classified as an antipyretic analgesic agent, it can exert mild anti-inflammatory properties since it weakly inhibits prostaglandin synthesis at high doses . APAP's effectiveness as an antipyretic agent has been attributed to its effect on the hypothalamic heat-regulating center, while its analgesic efficacy is due to its ability to raise the pain threshold . In 1960, a 325 mg immediate -release tablet formulation of APAP . was first approved for over-the-counter (OTC) marketing in the United States (U.S .) under the new drug approval (NDA) process for the following indications : the temporary relief of minor aches and pains associated with the common cold, headache, toothache, muscular aches, backache, for the minor pain of arthritis, for the pain of menstrual cramps and for the reduction of fever . The recommended dose of the 325 mg immediate-release APAP tablet is one to two tablets (325 to 650 mg) every 4-6 hours . The maximum daily .dosage of APAP immediate-release tablets is 3,900 mg in a 24-hour period . Based on the recommendations made by the Advisory Review Panel on OTC Internal Analgesic and Antirheumaiic Products, the agency classified APAP as a Category I analgesic product and included it in the Proposed Rule for OTC Internal Analgesic, Antipyretic, and Antirheumatic Products published on July 8, 1977. This document permits the marketing of adult strength, single-ingredient acetaminophen products in the U . S . 







when labeled as follows : 325 mg to 650 mg every 4 hours while symptoms persist not to exceed 3,900 mg in 24 hours for not more than 10 days . 
On May 15, 1975 McNeil Consumer Products, sponsor of the TYLENOL'* brand of APAP, received agency approval to market a 500 mg immediate-release capsule formulation of their product called Extra Strength TYLENOLO under the new drug approval process (NDA 17-053) for the same indications as listed above . Subsequent approval of the sponsor's 500 mg immediate-release tablet formulation was granted by the agency on 1975 . The recommended dose of Extra Strength TYLENOLO is two 500 mg capsules/tablets (1,000 mg) every 4-6 hours . The maximum daily dosage of Extra Strength TYLENOLO is 4,000 mg in a 24-hour period . The publication of the Tentative Final Monograph (TFM) for OTC Internal Analgesic, Antipyretic and Antirheumatic Drug Products on November 16, 1988 provided Category I classification for adult doses of immediate-release APAP products up to 1,000 mg, not to exceed 4,000 mg in 24 hours. McNeil Consumer Products received agency approval to market a 650 mg extended-release formulation of their TYLENOL brand of acetaminophen product called TYLENOLO Extended Relief on June 8, 1994 (NDA 19-872) . The recommended dose of TYLENOO Extended Relief is two 650 mg caplets every 8 hours swallowed whole with water. The maximum daily dosage of TYLENOL* Extended Relief is 3,900 mg in a 24-hour period . This is the only OTC acetaminophen formulation that is not marketed under the monograph process . The following is a summary of the available efficacy and safety data that was submitted in support of regulatory decisions made by the agency regarding the 325 mg and 500 mg immediate-release formulations, and the 650 mg sustained release formulation of acetaminophen for the OTC market. (Note : Copies of agency letters to sponsors, NDA reviews, and pertinent sections of the Proposed Rule and TFM used in writing this memo can be found in the attached Appendices.) 


I. 325 mg Strength, Single Ingredient, Immediate-Release APAP: 


As per agency procedural policy, all NDAs for 325 mg strength, single ingredient, " immediate-release APAP products were closed when this product was converted to monograph status in .1977. The specific data to support the NDA application of safety and efficacy is not available for re-review . 
The Proposed Rule for OTC Internal Analgesic, Antipyretic, and Antirheumatic products published on July 8, 1977 contains an extensive discussion, by the members of the expert panel, of the data they reviewed regarding acute APAP-induced hepatotoxicity in humans . This data was generated from anecdotal reports of acute APAP poisoning in suicide patients that had been collected by the agency, the National Clearinghouse for Poison Control Centers, and case reports published in the literature . Based on the information contained in these reports, the Panel concluded that single doses of APAP less than 15 grams were not usually associated with serious hepatotaxicity in humans. This was supported by animal toxicolor ;~ data that the APAP LD50 dose in rats was 770 mg/kg/day . Thus, the LD50 in man was cstimateu co be 400 mg/kg a day which was approximately 5 to 7 times the maximum recommended daily dose of 3,900 mg in humans who weighed between 50-70 kg . Since APAP-associated hepatotoxicity is due to glutathiane depletion, the Panel deemed that the single APAP dose a less reliable measure than comparing the single toxic dose to the daily divided dose of 650 mg for estimating APAP's safety range. The Panel therefore noted in their report that the hepatotoxic dose of 15 g of APAP was 23 times the recommended single dosage of 650 mg . Thus, the Panel recommended the following warning be included as part of the labeling for APAP products : "Do not exceed recommended dosage because severe liver damage may occur." The Panel also recommended that additional studies were needed to determine if another warning was required for the use of regular doses of APAP in individuals with pre-existing liver disease . 


Following the publication of the Proposed Rule which classified APAP 325 mg strength, single ingredient, immediate-release as a Category I analgesic and antipyretic product, the marketing of these products moved into the monograph system . 


w 







!I. 500 mg Strength Single Ingredient Acetaminophen 


On June 15, 1971, McNeil Consumer Products submitted for agency 
review 


a 505(b)(1) application for Extra Strength IYLENOLO 500 mg APAP capsule for prescription use (NDA 17-053). The sponsor's rationale for this application was that the 500 mg capsule would have greater analgesic efficacy than the than marketed 325 mg tablet formulation . In support of their submission, the sponsor included the results from 1 bioavailability study and 8 double-blind, placebo controlled, analgesic trials that evaluated the efficacy and safety of 1000 mg doses of APAP in both acute and chronic settings . A total of 229 patients with a variety of painful conditions due to trauma, inflammation, neurological and musculoskeletal disorders participated in the 8 clinical studies . No serious adverse events were reported to have occurred by any of the study participants . On April 3, 1972 the agency issued to the sponsor a nonapprovable letter due to deficiencies related to the design of the bioavailability study . On review, the application was found to be unacceptable, since there was inadequate data necessary to support the efficacy ot the 500 mg dosage form . The sponsor was also asked by agency representatives to provide statistically significant. dess-response data generated from well controlled studies that supported the analgesic superiority of the 500 mg formulation when given at 1000 mg doses as compared to 650 mg doses of the 325 mg strength tablet . 
This NDA was resubmitted by the sponsor on December 19, 1972 containing data generated from a new bioavailability study and the results from 4 double-blind, placebo controlled, post-partum pain studies that evaluated the effectiveness of two 500 mg capsules (1000 mg APAP) as compared to two 325 mg tablet (650 mg APAP) in a total of 338 patients . Two out of the 4 studies reviewed demonstrated that a single dose of 1,000 mg of APAP was significantly more efficacious than a single dose of 650 mg of APAP in relieving post-episiotomy pain at 4 hours. Of the remaining 2 studies, one failed to demonstrate a difference in dose response between the 2 doses of APAP while the other study failed to show separation of the active treatments from placebo. The medical officer's review attributes the results of the latter 2 studies to the fact ", . .that APAP has been demonstrated in many studies as an effective mild analgesic-antipyretic ." The overall safety profile of the 1,000 mg dose was also noted to be similar to that of the 650 mg dose with the exception of a higher incidence of dizziness reported to be associated with the high dose by patients enrolled in the clinical trials . Review of the biopharm studies demonstrated that the peak plasma levels for the 1,000 mg dose were not significantly different from the 975 mg dose . Although there was no mention of hepatotoxicity in the animal studies submitted in support of this NDA, the pharmacology reviewer did note in his discussion that there was ". . .evidence that APAP potentates the effects of anticoagulation on the prothrombin ":-,as in plasma," and recommended that this should be kept in mind wnen tne product was given in combination with salicylates . This application was subsequently approved on May 15, 1973 after the sponsor agreed that it should be available as an OTC product given the marketing history of the 325 mg tablet . 


On July 22, 1975 NDA for a 500 mg tablet immediate-release formulation of APAP wasapproved by the agency for the OTC market (NDA 17-552 Extra Strength TYLENOL* 500 mg APAP tablet) . The summary basis of approval for this 505(b)(2) application was the data generated from two crossover bioequivalence studies which compared two 500 mg tablets (1,000 mg) to two 500 mg capsules of APAP . The pharmacology review of this. application contains references of recently published articles from the literature which discuss APAP-associated hepatotoxicity in animal models who had been primed with drugs that induca metabolizing enzymes. This resulted in a labeling recommendation for a consumer warning on APAP-containing products regarding the prolonged use of high doses of APAP associated with the ingestion of coffee, alcohol, barbiturates, or other enzyme inducing substances . 


- 
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" With the publication of the 7FM in 1988, the 500 mg strength, single-ingredient, immediate-release APAP was marketed under the monograph system . (Note : The capsule formulation is no longer marketed in the U.S . due to the potential risk of product tampering .) This document addresses public comments that had been submitted to the docket in response to the liver warning recommended by the 1977 Expert Panel for APAP-containing products. The TFM states that the agency tentatively decided not to include the Panel's recommended warning regarding APAP-associated hepatotoxicity since it was felt consumer warnings should not include information about organ specific toxicity that was due to a deliberate acute drug overdose . The document also contains an extensive discussion about the data that was then available in support of a warning for hepatotoxicity associated with the chronic use of APAP (i .e ., longer than 10 days) . The agency concluded that there was insufficient evidence to support a labeling warning for hepatotoxiciry secondary to chronic APAP usage . 


II . 650 mg Sustained-Release (SR) APAP 


The 650 mg sustained-release (SR) formulation of APAP is the only formulation marketed in the U.S . that is currently not regulated by the monograph process . NDA 19-872 for TYLENOLO Extended Relief was approved by the agency on June 8, 1994. The 505(b)(2) application far this formulation had been filed originally with the agency in 1988 and contained the results from 3 bioequivalence studies . Due to the lack of adequate bioeqivalence data and clinical trial data to support approval, the agency refused to file the application in July 1988 . It was subsequently withdrawn by the sponsor in 1992, and . was later resubmitted for agency review with data from 4 bioequivalence studies and the results generated from 3 clinical analgesic studies. Two of the clinical studies were double-blind, placebo-controlled, single-dose clinical analgesic studies in 120 dental and 120 post-episiotomy pain patients which compared the analgesic efficacy of a single-dose of SR APAP to that of 2 doses of immediate-release APAP. Although the dental pain study demonstrated that both formulations were comparable in analgesic efficacy, the results from the post-episotomy study were confounded by a large placebo response. The third study was a double-blind, uncontrolled, multicenter, multidose, 30-day, osteoarthritis post-flare-pain study which evaluated the analgesic effectiveness of 3,900 mg/day in divided doses of SR APAP to that of 4,000 mg/day in divided doses of immediate-release APAP in 197 patients . Since this study was not a placebo-controlled study, the medical reviewer concluded that the study's results could only be used as indirect evidence in support of SR APAP in the treatment of osteoarthritis pain and its comparable efficacy to immediate-release APAP in the treatment of this condition . Review of the 3 bioequvalency trials revealed that SR APAP was bioequivalent to the approved APAP formulations tester+ The safety proG ;c of SR APAP was found to be similar to that of the immediate-release formulation used in these studies . All reported , adverse events associated with the product were of minor consequence and indistinguishable from concurrent illnesses . 
In addition to the above clinical trial data, the sponsor submitted the results from an extensive literature search on APAP-induced hepatotoxicity . A required alcohol warning for all APAP-containing products was subsequently adopted by the agency in 1998 . 
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Appendix 


Section I - Documents Reviewed for the 325 mg 3trenght, immediate-Release APAP 


A. Proposed Rule for OTC Internal Analgesic, Antipyretic, and Antirheumatic Drug 
Products (21 CFR Part 343,42 FR 35345) 


Seatlon I! - Documents Reviewed for the 500 mg Strenght, Immediate-Release APAP 


A. February 20, 1973 Medical Officer's Summary of NDA 17-053 
B. -!,-April 6, 1973 Statistical Review of NDA 17-053 
C. April 10, 1973 Statistical Review of Bioavailability Study contained In NDA 17-053 
D. March 29, 1974 Medical OHicer's Summary of NDA 17-552 
E. January 3, 1974 Phartnacologist's Review of NDA 17-552 
F. March 5, 1974 Biopharm Review of NDA 17-552 
G. The Tentative Final Monograph (TFM) for OTC Internal Analgesic, Antipyretic, and 


Mtirheumatic Drug Products (53 FR 46204) 


Section III " Documents Reviewed for the 650 mg Strenght, Sustained-Release APAP 


A. Undated Biohparm Review for NDA 19-872 
B . January 26, 1994 Medlcal Officer's Review of NDA 19-872 


! 
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Section I - Documents Reviewed for the 325 mg 
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o combination of 65 mg isometheptene. 
325 mg acetaminophen and 100 me d!-
chlonlphenawne, (b) 325 mg acet-
aminophen and 10 placebo. only the 
combination showed to be superior to 
placebo in this type of headache. 


In another study, not controlled. a 
combination of acetaminophen and Vi-
tamin C was studied In 45 patients with 
pain of different etiology (Ref. 18) . The 
doses used were four to six tablets (con-
taining 330 mg acetaminophen) per 24 
hours. Nine of these patients had head-
ache. and positive, favorable results were 
obtained In all of them . Four of these pa-
tients had pain described as neuralgia 
and all tour obtained relief using this 
dose. 


In another uncontrolled study by Per-
rin (Ref. 19) acetaminophen in combi-
nation with Vitamin C (doses not given) 
was evaluated in 1,000 patients with pain 
of different etiology . Of these, 96 patients 
wen admitted Into the study for head-
ache . The results are mostly analyzed 
in global form for all patients included . 
However, the following statement 13 
made : "patients with headache reacted 
well and were alleviated rapidly." Un-
fortunately. the doses and dosage regi-
men are not specified for theme patient% . 
An additional 66 patients in the study 
are Identified as having "neur@Jgi&3 and 
neuritis" but the response of this group 
of patients is not stated . 


In another single-blind study (Ref . 
20), SOU mg acetaminophen was com-
pared with a combination of 300 ing 
acetaminophen. S ms hydroxyzine. 30 mg 
propoxyFhene hydrochloride and 30 mg 
caffeine. One to two tablets of each 
preparation were given to patients suf-
fering from tension headache . The re-
sults showed that 45 percent success was 
obtained with acetaminophen alone and 
90 percent with the combination. This 
superiority was attributed to the "po-
Lentlatfon of the analgesic agents by 
hydroxyzfne." 
The Panel concludes that acetamino-


phen Is effective In relieving the Pain of 
headache, and that it is a general anal-
gesic of proven efficacy as shown by 
clinical testing. Thus . acetaminophen is 
considered to be equivalent to aspirin In 
its analgesic effects . although the lack 
of anti-inflammatory action might make 
1t less useful in conditions having an 
Inflammatory component t Ref. 21) . 


(2) Salety . Numerous clinical studies 
have shown that acetaminophen, when 
taken in recommended doses. is relative-
ly free of adverse effects in most age 
groups. even in the presence of n variety 
of disease slates . There was no incrensc 
in fecal blood loss tRcf. L2) . T7iere were 
no stomach mucous nienibrane reactions 
in patients with gastrointestinal illnesses 
#ReL 231 . There was no interference 
with the action of drugs which promote 
uric acid excretion in the urine (Ref . 24 ) . 
No effects on clotiing were seen in hemo-
philiacs iRef . 25r . However, several stud-
ies have shown small increases in blood 
clotting time in patients using acetami-
nophen, but concurrent anticoagulant 
therapy was considered :na nageable with 
conventional precautlons 4 Ref. 261 . 


PROPOSED RULES 


I.srger than normal doses were requirec 
to produce a mlld methemoglobinem3a ( 
reversible blood disorder) (Ref . Z7) . Th 
safety of acetaminophen Is discussed in 
detail below. The metabolism of scet 
aminophen was considered and has bee 
reviewed by the Panel elsewhere in this 
document. (Bee part II . Paragraph L 
above-Absorption. Distribution, Sfo 
tranafortnatlon (Metabolism) and Ex-
cretion of Acetaminophen.) 
A few cases of hypersensitivity to acet-


amlnopher. have been reported, as mani-
fested by akin rashes (Ref. 28), thrombo-
cytopenlC purpura (chsratiterized by 
"black and blue" patches on skin and 
mucous membranes) (Ref. 29), rarely 
hemolytIc anemia (anemia due to red 
blood cell destruction) and the very 
serious blood disorder agranulocqtosis 
(Ref . 30) . Occasional individuals respond 
to ordinary doses with nausea and vomit-
1ng or diarrhea. 
The only contraindications to the use 


of scetamino^hen presently well-estab-
lished an ' known hypersensitivities to 
the drug. Definitive studies are not avall-
able on whether or not acetaminophen 
should be used 1n patients with certain 
preexisting liver diseases . The Panel 
concludes that increased risk may be a 
possibility !n these Individuals and rec-
ommends that high priority be given to 
well-designed studies to resolve this 1s- 
sue. 


(it Animal toxicity. With regard to the 
acute toxicity of acetaminophen, the 
large doses of acetaminophen required 
to evoke toxic reactions in the studies 
cited below are considered by the Panel 
to reflect a wide range of safety. This is 
especially true when tliose dosages are 
compared to the Panel's recommended 
single dose and dally intake . 
The single-dose oral LD-.. (dose that 


kills 50 percent of the animals) of acet-
aminophen fn male rats was reported to 
be 3,710 mg/kg (Ref . 31), as compared 
to the previously reported LD~.. of 1,650 
mg./kg for phenacetin in the female rat 
(Ref. 32) . The LD~., of acetaminophen in 
the rat Ls about 300 to 400 times the usual 
rlnRle dose 1n 50 to 70 kg (110 to 150 lb) 
adult humans . 


In an acute toxicity study by Boyd and 
Bereczky iRef . 311, acetaminophen pro-
duced eariv pathologic effects In the rats 
simil . . :o tirose seen in the same labora-
tory ir _~ earlier study tRef . 32, with 
~:henacr! : :s . Rats . .;ing in 2~ hours 
showed extensive capillary-venotis con-
gestion. tubular nephritis and centrilob-
ular hepatitis (kidney and liver lnflam-
mltory conditions . respectively) . When 
deaths occurred Inter with ecetnmino-
phen the hepatitis had progressed into 
heuatic necrosis . 
A 100-day LD~., of acetaminophen ir, 


the rat was found to be 770 mg/kg daily , 
the 100-day LD . . was estimated to Ce 400 
mg/kg daily 'Ref, 33), Extrapolating to 
humans ranging in weight from 50 Co 70 
k; i110 to 150 lb) the latter dose repre-
sents about 5 to 7 times the usual -raxi-
mum recommended daily dose of 3,900 
mg . 


So3'd further found that his 100-day 
LD . . in the rat produced atrophy of tile 
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ed testes and inhibition of the production of 
a sperm in rats and guinea pigs as well 
e (Ref . 3!) . Thesex organs of females were 


in affected to a lesser degree. Other effects 
- noted by Boyd and Hogan (Ref. 33), fn n rats receiving the 100-day ". dose . in-
s cluded kidney and liver damage . 
. (iii Acute toxicity in man. Seven] re-
- cent reports have also described numer-


ous cases of Poisoning 1n man by large 
single doses of acetaminopheu, appar-
ently usually taken !or suicidal purvaea, 
Prescott, Roscce. Wright and Brown 
( Ref . 35) observed liver damage in 17 of 
30 patients who had taken at least. 15 g; 
one went into s coma induced by liver 
degeneration and died . In this report, no 
estimate was given of the lowest dose 
thought to have caused liver damage. 
Clark et al : (Ref. 38) studied a series of 
60 patients who took doses o! acetamlno-
phen claimed to range from 13 to 200 g, 
Forty-nine developed liver damage, 17 progressed to hepatic encephalopsthy 
(brain damage), and 12 died from fulmi-
nant liver f$ilure. Death occurred 1n 4 to 
18 days after the Ingestion of the drug . 
Proudfoot and Wright (Ref . 3?) studied 41 cases of acute acetaminophen polaon-lng, 17 0! which showed liver damage . One patient died, 3 developed Jaundice 


- and the others showed only biochemical 
evidence of liver dysfunction. These 
authors stated that "liver damage. Is e 
toxic effect which is present fn mast 
patients who ingest more than 15 g of 
paracetamol" (acetamfnophen) . In all 
these series it was noted that other drugs 
were . or may have been, also taken. 


In the US. In 1972, 61 cases o! aceta-
minophen overdosage were reported cu 
the National Clearinghouse for Poison 
Control Centers. Food and Drug Admin-
istration (Ref. 381 . Of these. 15 reported 
the Ingestion of less than 3.5 g, 23 be-
tween 3.5 and 15 g, and 7 Ingested more 
than iS g. Two of the latter developed 
toxic hepatitis. No effects of this nature 
were reported from doses lower than 15 
B~ In 1971 there were only 3 cases re . 
Ported in which more than 15 g were 
ingested. One of these had no symptoms . 
another experienced some lethargy . and 
the other experienced nausea; vomiting 
and abdominal pain . The Panel con-
cludes that single doses less than 75 g 
are not usually associated with serious 
liver damage . The much lower incidence 
of reported acetaminophen : atotoxic-
ity in the iJ .S .A.' ^nmpared to England 
has been attributed to the well known 
axiom . if the diagnosis is not suspected. 
it is not seen, since one investigator re-
Ported 156 cases with 4 fatalities in one 
city alone 4 Ref. 39) . 
A dose o[ 75 rt is 23 times the usual 


recommended single dosage of aceta-
minophen t650 mv and about 1 times 
the maximum recommended daily in-
take . In estimating the range of safety, 
the single dosage comparison is prob- 
ably more appropriate than the compari-
son of the single toxic dose with the 
daily divided therapeutic dose. The toxic 
effect of acetaminophen on the aver is 
related to glutathione depletion (Ref . 
901 . 
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Since acecaminophen is metabolized b 
the liver the question of the safety o 
its use In the presence of liver diseas 
should be considered . 


In a study of 72 patients with variou 
forms of liver disease given 10 mg .. kg o 
acetaminophen. Fevery and de Gmot 
(Ref . 41) found an increase in both th 
serum levels and urinary excretion o 
unconjugated acetaminophen in Ch 
presence of certain liver diseases (paren 
chymal disease with hyperbflirubinemi 
or obstructive Jaundice) . Patients with 
cirrhosis exhibited plasma levels 2 L 
3 times higher than those observed i 
subjects with no liver damage indicating 
decreased rates of metabolism . No de-
crease in the blood levels of conjugated 
acetaminophen or total urinary excre-
tion of the drug could be demonstrated 
indicating that these two types of ob-
aervatlons would not be expected to show 
differences in metabolism of free drug 
as would be expected from the pharma-
eotlnetic characteristics of this drug. 
Vest and FritZ (Ref . 42) observed a 
lowered ability of the liver to conjugate 
acetaminophen !n six children with in-
fectious hepatitis given 10 or 20 mgikg 
of the drug Intravenously. In the acute 
phase of the hepatitis the excretion of 
conjugated acetaminophen was de-
creased. However, urinary excretion of 
free drug or excretion of total conjugated 
acetaminophen is an Insensitive method 
to observe changes In metabolism of 
acetaminophen. Direct comparison of 
blood levels of unchanged drug indicates 
that the relative rate of conjugation can 
be decreased significantly without sig-
nificant differences in urinary excretion 
of total conjugates . Free acetaminophen 
disappeared more slowly from the blood. 
The effects on excretion and blood levels 
of the conjugates and free acetamino-
phen reflected a partial inhibition of the 
conjugation of the drug to its glucuro-
nide and the sulfate resulting in a mod-
erate delay in the total elimination of 
the drug from the body . In 33 patients 
with liver cirrhosis. Jirsa and Hykes 
fRef . 43, found no effect on the excre-
tion of conjitgated acetaminophen but 
did find a significant decrease in dia-
betics . S:hmid and Hammaker (Ref. 
44 , observed no significant reduction in 
the formation of conjugated acetamino-
phen in fire Patients with Gilber6's dis-
ease (congenital liver disorder) after the 
administration of 30 mg~kg of aceta-
minophen but did not study blood levels 
of unchanged drug . In studies on infants 
prior to the development of their ability 
to metabolize this drug, no significant 
hematologic or other toxic effect were 
produced by single oral doses of aceta-
mfnoplien up to 16 .6 my; kg iReL 45), 
or b5~ 100 mQ 3 Limes daily rectallp for 
3 dn> s i Ref . 46 1 . 
There have been no clinical studies of 


the effect o( liver disorders on metabolic 
patti~cn~~s other than the qlucuronide and 
sulfate conjugation pathways through 
which acetaminoPhen may be metabo-
lized In this honnection Mitchell et al . 
tRef . 90) have postulated that a minor 
but as yet unidentified highly reactive 
metabulitc formed by nonconjugating 
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y enzymes (mixed oxidase) is responsi 
f for the liver toxicity of acetaminoPhe 
e In normal subjects the concentration 


this metabolite is low, and it is turth 
s conjugated with qiu6ethloni " to a no 
( toxic metabolite . At high d~wses gIu 
e thloiie stores may be overwhelmed 
e the reaative metabolite reacts chemical 
t with other compounds in the cell whic 
e results in necrosis. It is pertinent to kno 
- whether liver disease might affect t 
a liver toxicity of acetaminophen by lnte 


ferlng with the production of this tox 
o metabolite by noncon)ugating pat 
n ways and farther conjugation wf 
B cysteine to s nontoxic substance. 


There is evidence in the results of th 
above studies that in some forms of live 
disease there is s decrease 1n the con 
jugation of acetaminophen. This e8 
significantly increases the halt-We 
acetaminophen to 3 to 4 hours in som 
cases. It is perhaps significant that i 
toxic reactions to overdoses of aceta 
nunophai the half-life is usually in 
cres~sed W 4 hours (Ref. 35) . 
Decreased metabolism of nceta.mlno 


phcn by normal conJuttaWon mechanism 
(¢lucuronlde and sulfate) observed 1~ 
some patients with chronic liver disease 
could potentially Increase toxicity of ac-
etaminophen by increasing the relative 
fraction metabolized through noncon 
lugattng pathways to the toxic metabo-
lite . Decreased conjugation could also in-
dicate decreased capacity of the live r 
to further conjugate the toxic metabo 
litks wftdi gluthaGhfane to a less toxi c 
conjugate. 
An alternative explanation for the in-


creased susceptibility of chronic alco-
holics to the hepatotoxicity of acetamln-
ophen (Ref. !71 is the induction of the 
mlcrosomal enzyme systems (noncon-
jugating) by chronic use of alcohol (Ref . 
48) . However, recent evidence suggests 
that the overall elimination by conjuga-
tion is decreased in alcoholics similar to 
that observed in other cases of decreased 
liver function . 
Shamszad et al . found that preexisting 


liver disease significantly decreases the 
rate of elimination of drug (as evidenced 
by the increased half-life of unchanged 
drug in the plasma in patients with 
cirrhosis (half-life 3.5±1 .3 hours) and 
active alcoholic hepatitis (4 .5~-1.5 hours) 
compared to chronic alcoholics with nor-
mal liver function (2.2±- .039 hours) and 
chronic alcoholics off alcohol for T days 
~2.8=0.7 h!'UIS>) (Ref . 49) . 
Thus , e~: eral type, ` liver disease re-


sult in prolonged hall -r ~ ^5 of unchanged 
drug which are about the same increase 
(about 4 hours) observed in patients who 
suffer liver damage after acetaminophen 
overdosage . 
One cannot conclude that because an 


Increased ncetnml~~ophen half-life oc-
curs in association with acute liver dam-
age caused by acetaminophen. that In-
creased acetaminophen half-life caused 
by preexisting liver disease will increase 
the potential or severity of acetami-
nophen Iiepatoxictty . Well designed stud-
ies to answer this question are needed . 
Although the Panel does not have evi-
dence to warrant a warning to persons 


ble with liver disorders at this time . it is n. noted that there is no evidence to ex-of ctude this possibility and the considera-er tlons discussed above require that this n- Possibility not be dismissed. 
t~a- Although the Panel concludes that ad-and ditfonal studies ore needed to determine 
lY if a warning is required for normal doses ch in adults or infants with liver disease, w overdose may result in such severe liver he damage that a label warning regarding r- this effect is obligatory . The basis for ic such a warning is well documented !n 
h - several recent reviews of the hazards of acetaminophen overdosage, especially 


with respect to the harmful effects on he the liver (Refs. 39, 48, and 50 through r 52) . 
- The warning should state : "Do not exceed recommended dosage because of severe liver damage may occur". 


Kidney damage has been described in numerous cases in which the liver injury - has been of primary concern in acute - poisoning by acetaminophen, as pre- viously discussed. The nature of the 1n-- jury to the kidney observed In such acute cases is apparently not related to the type of Injury (papillary necrosis) which . typically results from long-term abuse 
of analgesic drugs . 
One case of the papillary necrosis type 


- of kidney Injury has been reported (Ref. 
53) following prolonged use of aceta-
minophen at a dose of 11 W 18 r dally 
for 6 months !n combination with pro-
portionately large doses of chlor-
mesnnoae . Two other cases, though 
questionably attributed to acetamin-
ophen (Ref. 54), Involved in one case 
this type of kidney injury which con-
tinued after switching to acetaminophen 
after the consumption of phenacetin-
containing analgesics for 14 years. In 
the other case, the kidney damage de-
veloped after 5 years of intake of 1 .5 g 
acetaminophen dally along with other 
drugs including some drugs containing 
phenacetin . Master (Ref . 55) reported a 
case of analgesic-induced kidney injury 
in a woman who took an average of 
1.5 g acetaminophen daily for 10 years. 
though other analgesics were consumed 
previously or concurrently . Nsnra (Ref. 
56) mentioned two other cases of anal-
gesic-induced kidney 1nJury occurring 
in Australia. He attributed these to 
acetaminophen alone but he described 
no details. In none of the above six 
cases, in which the consumption of 
acetaminophen was involved, is it clear 
that this drug was the sole cause of the 
analgesic -induced kidney damage or 
that it was the primary drug of abuse 
Abel (Ref . 5?) and the Royal Austra-


laslaq College of Physicians (Ref. 58-
have stated that patients fail to recover 
from kidney injury when their intake of 
phenacetin combinations is replaced by 
acetaminophen either alone or in 
combinations . 


In studies on healthy adult human 
subjects . Prescott (Ref . 59) and Prescott. 
Sansur . Leven and ConneY (Ref . 60) ob-
served a slight increase in the excretion 
of kidney tubule cells 1n the urine 
following the intake of 3 6 g aceta-
minophen daily for-5 days . In the latter 
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study the increase was significant ill 
one of eight subjects on acetaminophen 
and two of nine subjects oil the same 
dosage schedule of phenacetin . This ef-
fect was considerably less than that seen 
in subjects taking similar doses o[ 
aspirin. 
Edwards, Edwsrds. Huskisson and 


Taylor (Ref . 61 ) found only s minor im-
pairment of urine concentrating ability 
In 6 of 13 patients after their intake of 
2 to 30 kg acetaminophen over a period 
of 2 years. Batterman and Grossman 
ORef . 7) noted no blood, liver or kidney 
disturbances in human subjects receiv-
ing 3.6 g dally for up to 118 weeks. 


In an experiment on dehydrated dogs. 
Bluemle and Goldberg 1Ret . 82) found 
a high concentration of acetaminophen 
in the papillae of the kidney after a 
single dose of phenacetin, and a similar 
concentration of the drug in the renal 
papillae was observed after a single dose 
of acetaminophen. However, in this 
atudl, no concentration of acetamin-
ophen was found In nondehYdrsted dogs. 
Abetuninophen has not been reported 


to producA effects on the central nervous 
system like those produced by phen-
acttJn, variously described as euphoria* 
stimulation. sedation, depression, etc. 
These effects of phenacetin are consid-
ered to constitute the basis of the po-
tential for abuse of analgesic prepara-
ilons containing this drug: In comparing 
the subjective effects of phenacetln and 
acetaminophen in 20 healthy male vol-
unteers. Eade and Lasagna (Ref . 63) 
found that phenacetin "depressed mood, 
energy and mentation," while aceta-
minophen in the same dose, 28 mg/kg, 
had no such effects and did not differ 
from aspirin or placebo. However. Nakra 
et al . recently reported that some pa-
tients . especially housewives, have used 
acetaminophen as a "pick-me-up" and 
raises the possibility that some will abuse 
it (Ref . 841 
No comparison has yet been made 


with regard W the relative abuse poten-
tial of analgesic mixtures of phenacetin 
and similar mixtures of acetaminophen. 
A longer history of use of acetaminophen 
combinations, especfally those with as-
pirin, will be required before this quea-
Uon can be answered. However, con-
sidering the lack of effects of 
acetaminophen on the sensorium sim-
ilar to those of nhenacetin 1t !s Justifiable 
W conclude that acetaminophen, as a 
single entity or in . analgesic mixtures, 
does not have the abuse potential dem-
onstrated for analgesic mixtures con-
tunlng phenecetln . ReporLc from Aus-trali& iRef. 591 showing that established 
abusers of plienecetin-contnlnlng drugs 
continued to abuse acetaminophen com-
binaClons after the removal of pl~en-
8Ce1.111 from proprietary Product-,. d0 not 
indicate a primary abuse potential of acetaminophen or of its analgesic 
mixtures . 
The Panel concludes from otserva-


tions reviewed above that acetamfn-ophen may be taken in recommended 
doses without undue risk . 
The Panel has examined the regula- 


n 
tans Of the Poison Prevention Packaging I3 
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Act of 1970 as set forth 1n 21 CFR 1700 . 
fe), (b) end (c), that Provide for pois 
prevention packaging standards for 
pirin-contafning products In a dosa 
form intended for oral sdministratio 
The standards for child-resistant sate 
closures required on the containers 
these products are intended to prote 
children from intentional or accident, 
Ingestion without hampering the adu 
use effectiveness of the products. T 
Panel concurs with these standards an 
is of the opinion that the standards f 
child-resistant safety closures shoul 
apply to the containers in which acet 
aminophen oral products are package 
as well as to aspirin -containing products 
The Panel further concludes that th 


restrictions on the maximum number 
tablets permitted In containers of aspirf 
products for child use should also eppl 
to acetaminophen products formulate 
for use in children only . Therefore, acet 
aminoptlen products containing 80 in 
(1 .23 g:) tablets intended for oral us 
in children should contain no more tha 
36 tablets to reduce the hazard of acct 
dental poisoning, as set forth in 21 C 
201.314(c)(2) for products containing 
80 mg 11.23 gr) tablets of aspirin for 
Pediatric use. 
The Panel concludes that the OT 


Packaging requirements for safety clo-
sures .-and the restriction on the maxi-
mum umber of tablets in the containers 
of asptrtn products for pediatric us 
should also apply to acetaminophen 
products for use in children . 
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Soonsa-: '  Mc/dei 1  L a b o r a t o r i e s ,  Inc  
-1


F 3 r t  Washington, PA 


l 'radenarl:: Cipsules  Tylenol - 500- --.--


--H o r z o ? r i e t a r y  --!,!arne: Acetaminophen 500 mg 


C l i n i c a l  I n d i c a t i o n s :  As a mild a n a l g e s i c .  The sponsor  had been asked 
t o  p rov ide  new d a t a  t o  show an addi t i o n a ?  a n a l g e s i c  e f f e c t i v e n e s s  of 
Tylengl 5G0 (g iven  a s  a 1000 mg dose)  when conpsrcd t o  Tylenol 650 mg. 


-Conclusion: 


c .  The reques ted  evidence t h a t  t h e  new capsu le  of Tylenol 500 fig, 
gf ven i n  t h e  recommended dosaae of  two capsu les  (1000 ng acetaminophen),  
i s  more e f f e c t i v e  as  an a n a l g e s i c  than Tylenol 325 mg ( t a b l e t s !  given 
i n  t h ?  d ~ s eof two t a b l e t s  a t  a  s t a t i s t i c a l l y  s i g n i f i c a n t  l e v e l ,  has heen 
provided.  


b .  The nsw b i o a v a i l a b i l  i t y  s t u d y  compared, as reques ted ,  mean plasm?. 
1cve:s o f  acetaminophen i n  volunteel -s ,  given e i t h e r  975 mg of acetamino- 
pl:en 3s t a b l e t s  ( t h e  p r e s e n t l y  marketed Tylenol 325 mg) t o  those  f0110~1icg 
t i l e  i n g e s t i o n  of  1933 ng of  ace.La~:li noi.);;en ss c ~ p s u l e s, thc? ne:J p r o p o s e  
T : 5 5 ,  '!??n CZ?.!: ?1~51?.'1 Ir":21s c?t?, i r .cd a t  id?:.:! czl  t<;--:s 
(L:;s l j n ~ ~ t ~ ~ )not  s j s n j  f j ca ! ; t ly  {;; , .05)  fro!^ e.;.cii CC;:.?:... .! . : ~ , - 2  i.1 if?:-;:::! 


Reconlmendations: Approvable 


P i  v9ta l  S tud ies  : 


Contrul led s  t t id i r !~  : Four double-bl  ir.2, i-?zc!oc:<;.ed a n a l g e s i c  ; :~dies  .hai/? heen ?c.rroyllied i n  333 r ;g j t - r j2 i - t . : . :  c-:-,-.::-:.:.:!'t!l e v i s i o t c , ~ : ;n.;<n 
ci:;:;??ring tile e f f i c a c y  of l i)3? m!l T~l ieno i ; s / ~ t - s : . ~ s650 mg i':/lenoi versiis 
placebo a s  . 


c .  , 
, .  


ii: 
. 


is - i n g l e  dose medic, ,. ;; ' ~ i i ? . i z  ip?ear ing  cc:psirl.~s. 


I n i  f ; ! ~ ?p a i n  ir,:el!si t y ,  re1 i e f  sccres  5\!2r :, .~;~.~rhou:-s p ~ j t .: :<jcati~n 
L .  ?i-.d 3 a; ~ b a 1  pifa1 2 3  2; I.,. < f ,  f;:,:',- '. :;.;)-;,+I i,-;s j i i t c i - " f i :  p a s t  r:?~::::,tji;~ 
were t h e  evc;l!~?%ion c r i t e r i a .  Sidf  t ? f c c t s  ;.::.!ell a s  a d d i i i o n a i  
ana lpesi c m?di c a t i  cns used i n  s tudy  <i!.u;; f a i  is::'?; have been t-:_.corded 
?;so. 
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T h i s  s tudy  i n v o l v e d  a t o t a l  o f  75 p a t i e n t s ,  25 i n  each t rea tmen t  group. 
P a t i e n t s  were comparable as t o  age, w e i g h t  and t ime  i n t e r v a l  f r o m  
de l  ivery  t o  e n t e r i n g  t h e  st~. tdy.  None o f  t h e  p a t i e n t s  had r e c e i v e d  
an a n a l g e s i c  s i n c e  t h e  de l  i v e r y .  The a n e s t h e t i c  used f o r  t h e  
d e l  i very  was n o t  recorded.  


Pat. jer i ts ~ d l ; . i t t p ~ :  t o  t he  s tudy  v;ere s u f f e r i n g  f r c z i  ( ) r n ~ d e r a t e l y  
severe,  ( ) severe and ( ! v e r y  severe p a i n  due t o  t h e i r  e p i s i o t o m i e s .  


A B C Time I n t e r v a l  from Del i v e r y  
I ' i n  Hours 


I n i t i a l  P a i n  325 P laceko '  I 1-2 !2-3 '3-4 4-5 5-6:6-7 Succ'. Fai-; .' 


: 1 I I i 


Very severe 18 19 1i A 0 0 i 1 2 i  3 :  3 O i O  f 1 4  4 
B 0 


Severe 5 6 11 


Mod,erateIy 
fevere none 3


1 I 
I I 


( 25 2 5 j 25 1 I 


T o t a l  : 
I I ! /


Success 20 i6 


I ! l2 1 1 
I 


F a i l u r e  13 : 24; 5 j I 


531) nlg v s  325 lilg Chi Square p .,. .01 


325 rilg vs placeb3 Chi Sql.lat-e p ( .301 


Ccnclusion: The - ,tudy p r o v i o ' ~ . dthe c - v i d c n , : ~  ]-?quested t o  j i i ~ wa 
s t a t i s t i c 2 1 l y  s i g n i f i c a n t  difference i n  e f i i s a c j i  as zr, ar l? lges ic  f o r  
Tyienci capsc.11es 529 n;q, . f ; i u e ~i!.: ! : Y j : ;  EC?~C.;:);: ? <.ii>j~'T? ;1:7 SCC.~::::::~ 


. . . .s i t :?]? cj2~+e:,,::?q , ::- .::?:~r&LC 2 ? ; I ; L ; ~ : c 7 , - :  c ,  .::,-': :,:s ~ ; e c ; . , ; ! ; ~ !
r ' .  


( t . i :c  Tyl.?noi 525 r1:gj. 
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No safety problem arose . Of the 75 patients studied, two patients experienced side effects, both in the 100 mg drug group with initially very severe pain . The first patient c~~T;piained of ",warmness of her face" one hour post medicatior. and five hours post delivery , which improved with reassurance . The second one was nauseated two hour; post ingestion of the 500 mg Tylenol medication and five hours pest delivery . Reassurance cleared the nausea . The sponsor presented ' several tables of comparative evaluations of different parameters of the study group which are acceptable and correct . 


2 . 


This study involved a total of 150 patients, 50 in each treatment . group . The three treatnent groups were comparable as to age, weight , time interval since delivery and previous drug administration . 
In contrast' to the --- study, all of the patients were entered into the study on days 1-4 (average 2 days) post partum and all of these patients with the exception of one, had received a mild analgesic 12 hours prior . (Darvon N with ASA in the majority of the cases .) 


Time Interval From 
Delivery i n Days Initi a l Pain j500 325 Placebo S F 1 2 3 I a 


i ' 


~ Very severe i l l 
^ 


; 12 0 8 3 j A 3 ~ 5 1 3 j ~ 
; ~ 3 9 8 4 1 1 ' p 


1 7 C 3 3 2 ~ 0 
Severe ' 2 : ly 19 i5 5 ' A 7 I g 


1 
S I 


7 i ~ 3 . 16 C 8 
( 


Moderately 
severe j 15 19 23 13 2 i q 7 6 0 ~ 


7 i B 4 14 ~ 
. ' b 15 ! C 6 9 ~ 7 ! 


TOTAL 50 11:0 50 
+ r Successful ap ~ 29 12 


Failure 10 ~ 21 : 38 


S = Success (e)ebu i r-atin ; er.cei 11ent and (;o ;d) 
F = Fuilu~~e !globa~ rating fGir, Poor, r0 effect.-) 


r C" . _ 's ~~ . . . . ::~,i 
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Conclusion : The - study provided the requested evidence 


that Efficacy as an analgesic for Tylenol 1000 mg when compared to 
Tylenol 650 mg occurred at a statistically significant level . No 
safety problem arose . Side effects reported for the 150 patients 


were as follows : 


Total Side Effects : 12 of 150 patients 


- 325 Placebo 


Dizzy 


Drowsy 


Dry mouth 1 


Sleepy 


Skin rash 
and itching 


* Occurred in one of the dizzy patients 


11~ 


" `` 3, --------'-- ̀ - ^~ This investigator was to evaluate 75 patients, 
but c ;:~~ to . la-c~~ ~ ; '~'ut'ents, a total of 38 post-nartum women only ;, 
entered 'into zhe study . ~~ ~ -~,«ti :. tica i ~~r, Tu : t icn of the s tady results 
was neither done by the investigatcr nor the sponsor, however, the firm 
included the stud;; results when the pooled data ~~.ere analyzed 


The investigator presented case reports for 12 Tylenol 500 mg 
13 Tylenol 325 mg and 
13 placebo patients . 


Pat : :,r'-in the three treatr~~ent groups appear comparable . Ten patients 
in each 'arolip entered the study one a :y f,ost-partum, and two each in 
the Tylenol 500 and Tylenol 37_5 group received the drug within hour-, 
of delivery and three patienis i ;, the placebo group . One of 'the 
325 r.? patients entered c~~ the secund post-partu~>> day . The major,ii ~ 
of the patients in each group did not receive prier analgesic drugs . 


0 







. 
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Results : 


A E3 


Initial Pain 500 325 Placebo S 


Very severe 5 ~ 7 b 
a 5 2 
C 1 


Severe 5 3 3 A 3 
3 0 


_ C 1 2 
Mode ra te 7 v 


V severe 2 3 4 q 
B 2 
C 1 3 


TOTAL 12 13 13 


Success 10 10 3 


Failure 2 3 10 


Conclusioii : This study, although limited in numbers of subjects participating, showed a significant superiority of both active drugs OVEt" . : idc°L . ~ ) d' ̀ 'rr? 'I'E?~C:: I~: et,. .., - ~- c!, `' v ., r .. i . ~c i:, :0 3 a yC iGY1i75 Gi acetaninopnen . 


One patient in the Tylenol 500 group experienced "light headedness" . 
'---~~ ~ This study included a total of )5 patients, 25 for each treat;�eni . 


The study protocol, as well as the actual executicn of this study, :i3$ identical t0 the N1'~~V i nUs ones, hGaeVt' ( , the I'eSll ltS obtained were in the opinion of uut, ;, :he investigator himself and the sponsor, "Completely atypical for the study of an analgesic used to treat epis ;otc.my pain . Tile placebo response ;:?s essentially . the same as that for the two i!iedications . The investigator proposed that the data o~ this .study should he rejected hGs_d on a statistical analysis , P < . ., , , ranr:ed "t" test ; 


0 
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~ ~'Comment : Since placebo and both drug treatments came out alike, 
there was inadequate assay sensitivity . The study therefore must be considered a "no test" situation . 


Side effects occurred in 11 patients, none of which was considered serious . They have been listed ac : 


Sleepiness - 8 patients 


Dizziness - 2 pat:en ts 


Drowsiness - ? patient . 


5 . . : This investigator conducted a bioavailability study of the cross-over design in 15 volunteer subjects . Drug treatments compared were two capsules Tylenol 500 (1G00 mg acetanincphen) . Mean peak plasma levels obtained were not statistically significantly different (p< .05) and occurred at identical times (i .e ., 45 minutes post medication) . Areas under the curves are comparable . The statistical department, Mr . Sloboda, has been asked to do a crossover analysis of the two tables with individual plasma-level results to confirm the validity of the statistical evaluation as presc,-ited . The intra- and inter-patient variability of the levels obtained is rather wide . 


"~ Summary : McNeal originally submitted on June ~i5, 1971 this NDA for !1 G iiZ~~ TjIer, :+~1 C ~~ ".G capsule, Cl,aii~lii~g gi'c4i,C1" analgesic efficacy than ~~,e pre5en-ly i;'arketed 7yieool :,25 u-ig iaaiet and proposed to make the Tylenol 500 prescription only . 


T:Irr-:,u1iLI~EI~ -_'-1LJ %: :: i ,~l' . � 4. "" ,_i ,.v c~~i . .I iI»C.~i~j~ ;+~uin C1UU1le-blind studies comparing the new formulation to placebo in a variety of painful conditions . 


The assigned P-1 .0 . considered the submission unapprovable . 
A letter issued April 3, 1972 inforc . :, ;s ~Ihe sponsor of the deficiencies . The firm's representatives subsequently met with Dr . Finkel and discussed FDA's requests for well controlled clinical studies to provide evidence that ~L-he ne :~, fQT'filujdL1en, capsules Tylenol 500 (500 mo of ac2tar,i n.ophen ) , wren administered i n the two capsule dosage, (3 .e ., 1000 ric) single dcse, does indeed provide addition?l ar,alaesia not obtained by the ingestion of 325 mig Tylenol tablets (650 ir.g of acetarr,'Incphen) at a statistically significant level . FDA secondly requested that bioavailability studies should be performed comparing ,- . . tf'it"r: : ,. - ~,1 :- .. ~ _ Of ~ :°l`.~^.,IIIOL'lien) S'll C::DSJln$ f 1~~ 1^~,~ ;' 


' ' 
,~ ., 


or dLeLai~ini:Ciilz?^j tJ show CO!I~~.aY'aJlC' iilaSi;:d 


0 
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a The firm resubmitted the NDA dated December 19, 1972 . The five 7 ' . volumes were received by me on January 10, 1973 . 
This submission provided data (individual patient records were included) of four double-blind post-partum pain studies in a total of 338 patients . Of these 112 received Tylenol 1000 mg (2 caps .) 113 received Tylenol 650 mg (2 caps) . 113 received placebo 2 capsules . 
The results of two of the four studies, involving a total of 225 Fatienits, 75 for er-ch tre .:~;: :c ;,L grTuo, provided evidence, at a statistically significant level (p< .O1 Chi Square) that two Tylenol 500 capsules ~1000 mg acetaminophen) are more efficacious than two Tylenol 325 capsules (650 mg acetaminopher,) administered as a single, oral dose in patients with post-partum episiotomy pain when pa~i ., relief is evaluated aver a four hour post medication period . 
Because of some differences in the patient population of these two studies ;i .e ., time interval since delivery to entering the study as well as analgesic drug administration 12 hours prior i,o entering the study) -r---.~.. study) I do not agree that it is appropriate to pool, the results of these two studies . Each of these studies evaluated separately, however, did result in a statistically significant difference in analgesic efficacy . 


_ The - `- - study, although rather limited in r.umbe rs of subjects " ' evaluated, did not show a difference between the two active drue trz?~ ; ~~s . ~'r;e sDcnsor, however, included t~;~ rYs,.i,t_s in the ~~oled data l;or the statistical evaluation . The fourth clinical study~by ---- . must be considered a "no test" situation because of poor assay sensitivi tv, i .e . , active drugs and oT'r,Fbp D`"0v7 ded es ;r-ryi al ~ v . `' ;'e '` : .` re Sro n'e % . ~ t is knot-.,n inat acetaminopnen ha; been demonstrated in many studies as an effective mild anaTgcsic-antipyretic . 
The OTC panel on internal . analgesics in its preliminary evaluation agreed that P+Fi c,.r .~ for ac~ ~a ;;: ~ 7ephen iias been dem~~ns trafed and documented as an an-mlcesic and antipyretic «t a single dose of 650 mg . The bicG ;4=' ;hi-+ity study provided evidence for cor;iparable plasr.ia ava:laaijity :~T acetGminophen for tt;e two different ;ormulatior,s . The ouestion if tile "crushing" of the tablet rorr;ulation and "encapsula-tion" ;cr the ?urF,;e of Identical appearing medications for use -in the clinical studies and poss-lbie alterations in this process has been drs%.~°r?d Sdt ;StcCtvY'1)y, Results of the assay 's Je!"TOY'IiIeCI on these ce,riiparlson_capsules indicate a 95`' ' availability of acetaminophen in the "crushed" encapsulated tablets . For details please see Chemist's review . 


, 
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Safety : Adverse reactions reported fr 
were as 


om the first three 
follows : 


studies 


Side Effects Tylenol 500 325 'Placebo 
Dizziness - 6 


0 
Drowsiness 0 
Sleepiness 1 2 0 


. Light headedness 1 0 0 
Dry. mouth 


Rash 0 0 
Itching 0 0 
Headache 0 i 0 


Warmness of face 


Nausea 1 0 0 


4 4 
atients with side effects 10 3 - ----3 - 


Patients treated 87 88 88 


75 patients reported the fOllewing : 
Sleepiness 4 3 
Dizziness I 


Lightheadedness 1 Q O 


Drowsy 
0 


TO T~J- --
5 
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None of these adverse effects were considered as serious or required 
any other treatment than reassurance . 


Co:rment : The reported side effects and the incidence of their . 
occurrance are no different from those observed with other mild 
analgesics . _ , 


Review of the Package Insert : 


The firm has submitted labeling (a package insert) for Tylenol 500 
as a prescription drug . 


Before the acceotabili.ty of this labeling can be considered in detail, 
a policy decision will have to be made as to whether we will allow the 
manufacturer to market Tylenol 500 as an Rx medication or whether we 
will insist that the drug be marketed on an OTC basis with appropriate 
OTC labeling . The Office of Scientific Evaluation should take the 
following points into consideration when arriving at such a policy 
decision : 


1 . As a general policy matter does the FDA wish to permit a firm 
to make minor revisions i n the formulation of an OTC drug (.such as 
marketing a dosage form containing a somewhat larger amount of drug 
pe~ dosage unit or formulating the drug as a capsule as opposed to 
a tablet) and thereby "create" a "new" prescriDtion medication? This 
question is particularly cogent in =_ case ;u6 %:s Tylenol 5001 v;herp tile 
rationale is completely one of permitting a marketing or promotional 
advantage for the company which will probably result in a disadvantage 
to the CC!lSlrf±,al", ':'!h0 be fnrC:?-11 t0 .' hl(7)C'1" price to have a 
prescription filled for a mi l d analgesic whiich lie can presently obtain 
OTC at considerably less expense . 


2 . Sections 5Q2(f) and 503(b) of the FD and C Act, and section 1 .106(a) 
of the regulations would seem to require ic :: t drug be m-arketed on 
an OTC basis if it can be labeled in such a r:~~~; --,hat it can be used 
safely and effectively by the ~jy : ~; and doe, not pose a drug abuse 
hazard . If acetaninoohen 325 tl-nulQts car) be so "labeled, it is 
obvious that acetaminophen 5CO rip capsules cur. a'-so be labeled to 
permit safe use on an OTC basis . 


3 . Since acetaminop%ierr, is ore of 'Lhe CTC ~ntF :-~~~~1 analgesics presently 
being evaluated by the DTC panel, the labeling of Tylenol 500 should 
take into account the panel 's recoinmendations for acetaminophen 
products in general . 4!rile these reCQ^'Cl?rtCI3t1Gf~5 have not been finalized 
GS - 2L , lfie !: S'..~. ~ . .~ ~ ~ en SC~ 


l) I! .Q ..S F~5 


ev ery f i r r s, ;'el~?-11 g a i~t~~ ~'4 h;) LI (' or :i11-1U rig . Tyiencl 
d _c , , . . . .,iJ eitoer i::fj 


r '. . . 


1'r i.0';h ; :211iied by the pune i Tor, uli, u .) e . 







/ 
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4 . If ~ he firm desires to provide the prescribing physician or dentist i'h more detailed informat w 6 -ion than appears in an OTC label, additional information can be provided in promotional material and advertising directed at the profession, as documented in this NDA . 
Recommendatio n : 


Tylenol 500 is appi,ovable as a mild OTC analgesic-antipyretic . Labeling should conform with forthcoming OTC labeling . 


1. . . .. ~J .~ , ~ . ' ' 
Brig, tta Dassler, M .ID . ~ , 


cc : 
Orig . 
Dup . 
l~D- 100 
BD-120 
BD-120 :liUuSS1Er :L/20/%3 
R/D signed :i:Qeaver :2/20/73 
F/T :pkb :2/22!73 


. 


'- - 
`J 
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Memorandum 
Date : February 11 th, 2002 
From: Abimbola Adebowale, Ph .D . (Pharmacokinetics Reviewer) 


and Cherise Wilson (Pharm. D. Student) 
Division of Pharmaceutical Evaluation-III 
Office of Clinical Pharmacology and Biopharmaceutics 


Through: E. Dennis Bashaw, Pharm.D . 
Team Leader, Combined HFD-540/550/560 Team 
Division of Pharmaceutical Evaluation-III 


. Office of Clinical Pharmacology and Biopharmaceutics 
To: The APAP Hepatotoxicity Working Group Committee 


Division of Over the Counter Drug Products (HFD-560) 
Re: Acetaminophen Hepatotoxicity working group PK consult for metabolic issues 


and drug interactions (from meeting held on July 13ih, 2001) 


Introduction : 
The relative safety of acetaminophen (APAP) induced hepatotoxicity is still a major area 


of concern. These hepatotoxic effects are dose-related and generally occur in patients that ingest 
large single and/or multiple doses exceeding 150-mg/kg body weight . In the case of pediatric 
use, the major cause of APAP hepatotoxicity identified in retrospective reviews of case reports 


2. was dosing errors by parents or caregivers" 
In addition to the acute suicidal or accidental intoxication, recent literature reviews 


suggest that long-term administration of "therapeutic" doses of acetaminophen in patients 
" compromised by illness, chronic ethanol use, genetic predisposition, and co-ingestion with 


substances metabolized by the liver and other factors, may also cause hepatic injury particularly 
in adolescents and adults' ' Z' 3. Thus it is possible that certain patients who receive only normal 
doses of APAP may be at increased risk for hepatocellular injury . The main objective of this 
review is to review the literature on the metabolic issues and, clinically relevant drug-drug 
interactions related to APAP hepatotoxicity . 


Methods: 
This was primarily a review of past and current literature obtained from different 


databases as described below: 
Data Source : (1) A MEDLINE search (January , st 1985 - May 18th, 2001) of English-language 
articles was performed using the terms acetaminophen/adverse effects OR 
acetaminophen/poisoning OR acetaminophen/toxicity AND "liver diseases/chemically induced. 
Also the terms acetaminophen and "biological markers" and `[molecular probes and 
acetaminophen] were used . (2) An EMBASE search (1990 to May 2001) of English language 
articles in humans was also performed using the terms `liver toxicity and ̀ paracetamol'. (3) A 
Micromedex Integrated Index Database search looking at the following specific files : 
Toxicological Managements, Martindale, Hazardous Substances Data Bank, DrugDex Drug 
Evaluations. 
Data Extraction : The articles relevant to metabolic issues related to APAP hepatotoxicity 
and, drug-drug interactions that potentiate or may potentiate APAP hepatotoxicity were 
abstracted in terms of their clinical significance . Since the quality of data reported in the 


0 
literature vary considerably, controlled clinical studies would allow for better verification and 







. determination of the clinical importance of the. potential drug interactions as opposed to case 
reports which are usually anecdotal . Therefore, the categories in descending order of quality of 
data were as follows: Class A data (randomized, controlled trials), Class B data (retrospective, 
nonrandomized trials) and Class C data (retrospective case reviews and case reports) . 


Results : 
Metabolic Issues Related to APAP Hepatotoxicity 


At therapeutic doses, acetaminophen is metabolized primarily in the liver. Toxicity 
following overdose with APAP has been attributed to the production of a minor, but highly 
reactive metabolite N-acetyl-p-benzoquinoneimine (NAPQI) by mixed function oxidase enzymes 
in the liver and kidney . Ninety-four percent of APAP (94%) is metabolized via two conjugation 
(phase II) pathways : sulfation and glucuronidation; a small fraction (-4%) is hepatically 
metabolized in man by the cytochromes P450 (currently identified as predominantly CYP 2E1 
and less of CYP lA2 and CYP 3A4) producing. the reactive (toxic) intermediate NAPQI. 
NAPQI is then detoxified by glutathione (GSH) to form 3-(glutathion-S-yl)-acetaminophen a 
non-toxic intermediate that is renally excreted as mercapturic acid or cysteine conjugates4' s' 6. 


At therapeutic doses, APAP is perceived as having a wide margin of safety because only a small 
amount of NAPQI is formed and there is an adequate supply of GSH for detoxification6 . A 
schematic presentation of the pathways of APAP metabolism is shown below: 


. 


" 


H3COGN -H 


PAP UDPCA 


SUIFAT~ I \ ~GLUCURONIDE 
94% ~ 94% 


OH 


ACETAMINOPHEN 


tad Unchanged P450 CYP 2E1, 3A4, 1A2 
ZY 4% 


N-COCH 3 


\ 


O 


N-ACETYL-P-BENZOQUINONEIMINE 
(reactive 


i 
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RENAL EXCRETION AS 8 
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" . When sustained therapeutic or single toxic doses (>7 .5-10 grams) of APAP are ingested, 
the sulfation and glucuronidation pathways become saturated, and the P450 pathway assumes a 


, larger role, leading to the production of greater amounts of NAPQI. If hepatic GSH stores are 
depleted by more than 70% from normal because of fasting or excess production of NA.PQI, then 
NAPQI~will bind covalently to thiols in hepatocyte proteins leading to hepatotoxicty . 


Published literature on the analgesic and antipyretic effects of APAP revealed a 
therapeutically effective plasma concentration range of 10-30 mcg/mL7 . In adults chronic APAP 
doses > Sgm/day usually result in hepatotoxicity . Acute APAP hepatotoxicity in adults usually 
occurs at doses > 15gm. In children, risk is defined as doses > 150 mg/kg. The Rumack and 
Matthew nomogram is used to estimate the potential for hepatotoxicity by correlating APAP 
plasma concentration with time after exposure following ingestion of a single dose . Patients 
with concentrations > than 300 mcg/mL at 4 hours or 50 mcg/mL at 12 hours have a 90 % 


. chance of developing severe and often fatal liver damage as defined by elevation of the plasma 
transaminase activities above 1000 IU/L . Minimal hepatic damage can be anticipated when the 
drug concentration is less than 125 mcg/mL at 4 hours after ingestion . Pharmacokinetic data also 
suggest that the hepatic supply of reduced GSH begin to be depleted in humans after ingestion of 
O.Sg to 3 .Og APAPB. 


It is proposed that conditions that reduce glutathione stores or enhance the induction of 
enzymes involved in the bioactivation of acetaminophen to NAPQI (e.g ., the cytochrome P450: 
CYP2E1, CYP3A4, CYP1A2) can potentiate the hepatotoxic effect of acetaminophen. Proposed 
risk factors that have been associated with APAP hepatotoxicity with chronic use include age, 
total dose, duration, presence of intercurrent febrile illness, chronic alcoholics and binge 
drinkers, starvation, co-administration of cytochrome P450-inducing drugs, underlying hepatic 


" disease and unique genetic makeup . 
Published reports suggest that the risk of developing APAP induced hepatotoxicity is 


lower in children (< 10 years old) than in adults . This is probably because Infants and children 
(0-9 years) metabolize acetaminophen differently from adults and children 12 years and older. 
Because of an increased capacity to conjugate the drug with sulfate on a mg/kg basis they may 
be afforded relative "protection" from acute acetaminophen intoxication . However, it is unclear 
at what age this relative protection from acetaminophen toxicity declines, but based on several 
studies, the transition may occur between 9 and 12 years 9. 


There is also a report in the literature indicating that subjects with genetic deficiency in 
glutathione synthetase deficiency, a rare disorder, may have a limited capacity for detoxification 
of NAPQI by conjugation with GSH resulting in incrPased risk of hepatotoxicityl°. 


Drug-Drug Interactions 
Reproduced in the table below are concomitant drug therapy identified in the literature 


that may increase susceptibility to APAP hepatotoxicity . The review of the case reports and 
controlled clinical studies abstracted from the literature are included as Tables in the Appendix, 
pages 7-12 . 


0 
3 







" Table 1 : Summary of the Literature Reports of Concomitant Drug Therapy that may 
increase the Susceptibility to Acetaminophen Hepatotoxicity 


Drug Name Probable Mechanism Reference Number 
Antlconvutsants 
Phenytoin Phenytoin induction of CYP3A4. 1-1,12,13 
Fosphenytoin Same as phenytoin. 14 
Carbamazepine Carbamazepine induction of CYP 3A4 and 1A2 . 15 
Antibacterfals 
Isoniazid Variable, first inhibits then enhances NAPQI 16, 17, 18,19 


formation as it is cleared by induction of CYP 2E1 
Combination Therapy INH induction of CYP2E1 and Rifampicin 20 
(Isoniazid, Rifampicin and induction of CYP l A2 and 3A4. 
Pytazinamide) 
Antiviruls 
Zidowdine Not Known. Possibly diminished stores of GSH 21,22 


due to poor nutrition in patients with AIDS. 
Interferon Hepatotoxic reactions observed. Mechanism 23 


Unknown . 
Uricosuric Agents 
Probenecid Mechanism unknown . May be combination of 33,34 


inhibition of APAP glucuronidation and 
impairment of the renal active transport of APAP 
glucuronide. 


Sulfnpyrazone Mechanism unknown . Increased metabolism of 35 
APAP by about 22% reported . 


Other Drugs 
Alcohol Unknown. With chronic ethanol intake it may be 27, 28, 29, 30 


due to alcohol induction of CYP 2E1 and depletion 
of GSH stores due to malnourished status . Acute 
alcohol intake inhibits microsomal oxidation of 
APAP in man and is hepatoprotective . 


Diflunisal (Analgesic, Anti- Mechanism unknown . 50% increase in plasma 31 
inflammatory and Antipyretic concentrations of APAP reported . 
Metyraprone (an oral agent Inhibition of APAP glucuronide formation 32 
used for pituitarv function 
ACTH tests) 
Lansoprazole (An acid proton Increased peak plasma concentrations of APAP. 36 
inhibitor for TX of ulcers) Mechanism unknown 
Thyroxine Patient developed centrolobular hepatic necrosis . 37 


Mechanism unknown 
Mercury Poisoning Potentiation of APAP hepatotoxicity . Mechanism 38 


unknown 
Total Parenteral Nutrition TPN may have diminished patient's hepatic reserve 39 


making him more susceptible to hepatotoxicity 
from chronic APAP usage . 
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Reproduced in Table 2 below is a categorization of the abstracts in terms of the quality of 
the literature data on drug-drug interactions that may potentially increase the risk of APAP 
hepatotoxicity: 


Table 2 : Summary of the Categorization of the Literature Reports on Drug-Drug 
Interactions with APAP associated Hepatotoxicity 


Class A data (randorruzed, controlled trials) ; Class B data (retrospective, nonrandomized trials) and Class C data 
(retrospective case reviews and case reports) 


Drug 
Category of 
Data 


APAP Dose 
(Plasma APAP concentration) 


Phenytoin Class C 1300 - 6200 mg/day 
Carbamaupine Class C ?800 mg (15 mcg/mL) 
Isoniazid (INH) Class C 11 .5 g 
Rifampicin Class C Not reported 
Interferon Class C 2-3g three times a week 
Alcohol Class C Chronic ingestion 1-3g daily (both patients consumed large quantities of 


alcohol) 
Class C Patient 1 : 14 x 30mLs of Nyquil [(1 g/30mL) APAP & 25% Ethanol] over- 


1 -day 
Patient 2 : 8-10 Tylenol ES (SOOmg/tab/day) xl week + 14 x 30mLs of 
Nyquil over 3-days 
(Both patients had a history of alcohol abuse) 


.. Class C 360 mL of Nyquil (- 12g) over a 12 hour period (patient was alcoholic, 
had ingested 1-2 cases of beer daily 3 days prior to Nyquil ingestion) 


Class C 4-6.1g/day (All regular users of alcohol, 64% were chronic alcoholics) 
Class B 4-lOg/day 
Class A Ten healthy volunteers ingested 500 mg APAP 8 hours after infusion of 


ethanol (to achieve a blood concentration of 100 mg/dL of ethanol) . 
Probenecid Class A 


Class A 


1500 mg orally one hour after probenecid dose 
650 mg I.V, on Z occasions with concurrent administration of probenecid 
(500 mg) Q6h 


Sulfinpyrazone Class C 1 g oral dose 
Diflunisal Class C Not reported 
Lansoprazole Class C Not reported 
Metyrapone Class A lg on two separate occasions 
Thyroxine Class C 1 .5-2g daily for 12 days 
Total Parenteral 
Nutrition (TPN) 


Class C 160 mg/5 mL - 19.5 mg per kg every 4 hours for 4 days (APAP level= 46 
mcg/mL) 


Literature Reports of Disease states and APAP Hepatotoxicitx 
Reproduced in the table below are the disease and dietary states that may increase the risk 


of APAP hepatotoxicity identified in the literature . The review of the literature on the disease 
states and nutritional status is included in the Appendix on page 12 . Some information on the 
nutritional status was also extracted from the drug-drug interaction data . 
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Table 3: Disease and Dietary States that may increase the risk of APAP hepatotoxicity 


Disease State or Dietary States Reference Number 
Gilbert's syndrome (benign, mild, chronic 
unconjugated hperbilirubinemia) 


40 


Chronic Renal, Cardiac and Pulmonary disease 41 
Prolonged Fasting or Starvation 28,42 
Poorly Controlled Diabetes Mellitus 43 
Obesity 44 


Conclusions : 


Hepatotoxicity of APAP depends largely upon the rate of formation of the toxic metabolite, 
NAPQI and the rate of depletion of hepatic GSH. In conclusion, the literature review revealed 
that those drugs and or disease states that affect normal homeostatic liver function places those 
subjects at a higher risk of APAP associated liver toxicity . 


Recommendations: 


The following areas of drugs and disease states that may potentiate the risk of APAP 
hepatotoxicty that would require further research have been identified as follows: 


1) Drugs that induce cytochrome P450 enzymes CYP 2E1, CYP 3A4 and CYP l A2 that are 
i \` primarily involved in the bioactivation of A.PAP to NAPQI, the toxic metabolite 


2) The drugs that inhibit glucuronide formation 
3) Lifestyle factors e.g . alcohol intake 
4) Education of the healthcare providers and consumers on the different medications, 


chronic disease states and dietary status that may increase the risk of developing APAP 
hepatotoxicity . 
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APPENDIX 


A. Drug-Drug interactions : 
1. Anticonvulsants 


Drug Case Report or Study design Probable Mechanism of 
Action/Recommendations 


Anticonwlsants 
Phenytoin A. A 55-year-old female smoker with chronic obstructive Acetaminophen-induced liver 


pulmonary disease developed community-acquired injury secondary to enzyme 
pneumonia A 55-year old woman hospitalized for the induction was suspected. 
treatment of community-acquired pneumonia. Drug regimen Phenytoin induces CYP3A4 . 
reviewed due to elevations in hepatic transaminase and CYP3A4 participates in 
enzyme levels . APAP 1300 - 6200 mg /day from three APAP hepatotoxicity and 
different analgesics. was given during hospitalization along induction of this isoform may 
with phenytoin 400mg alternating every other day with 300 predispose patiem ., to APAP 
mg for posmaumatic seizures . APAP was discontinued and induced hepatotoxicity . 
patient's liver chemistry returned to normal within 2 weeks of 
discharge. 11 . 


B. Liver failure and subsequent morbidity was caused by 
acetaminophen induction by phenytoin (Dilantin) and 
butalbital (Isocet) , 1Z. 


C. The percentage urinary recovery of paracetamol and its 
metabolites after a dose of 20 mg/kg (syrup), and the 
excretion of 6a-hydroxycortisol as a ratio to urinary free 
cortisol (an increase will suggest induction of CYP3A3 and 
CYP3A4) in Chinese epileptic patients maintained on long 
term therapy with carbamazepine (N = 6; Age range 23-65 ; 
Dose range 300-100 mg/day) or phenytoin (N = 6; Age range 
= 17-40; Dose range = 100-300mg/day) was measured. 
Patients on phenytoin had lower recoveries of the GSH 
metabolites but higher recoveries of the glucuronide 
metabolites on comparison of the data with controls (n=20) . 
The recoveries of patacetamol metabolites in patients on 
carbamazepine were no different from controls . 6(i- 
hydroxycortisol as a ratio to urinary free cortisol was higher 
in patients on carbamazepine (3 fold) or phenytoin (2-fold) 
compared to controls . Results suggest that with both 
anticovulsants there is no significant induction of the 
isoenzymes responsible for the metabolic bioactivation of 
APAP when given in therapeutic doses. Also no increased 
risk of APAP-induced hepatotoxicity in Chinese patients on 
anticonvulsants" . 


Fosphenytoin Fosphenytoin is a prodrug of phenytoin and the same Acetaminophen-induced liver 
interactions that occur with phenytoin are expected to occur injury secondary to enzyme 
with fosphenytoin1" . induction was suspected. 


Carbamazepine A 17-year-old female with a history of anorexia nervosa and Carbamazepine is known to 
who was receiving carbamazepine 300 mg daily for mood induce the cytochrome P450 
stabilization ingested acetaminophen 7800 mg in a suicide system (2C19, 3A4 lA2), 
attempt. Upon admission to the hospital, her liver function and her malnutrition status 
tests were significantly elevated and her serum acetaminophen depleted her glutathione 
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level was 15 mcg/mL (Reported serum concentration of concentrations . These two 
APAP to achieve therapeutic benefits is 10-20 mcg/mL) ~S . factors resulted in a greater 


concentration of 
acetaminophen toxic 
metabolites, resulting in liver 
failure 


2. Antibacterials 


Drug Case Report or Study Design Probable Mechanism of 
Action/Recommendations 


Isoniazid (INH) A. A 19-year-old woman being treated with isoniazid Data suggest that INH or 
developed liver and renal toxicity following an ingestion of rifampin or both may 
11.5 grams acetaminophen. Liver function tests peaked 2-4 potenriate the hepatotoxiciry 
days post-ingestion while BiJN and creatinine peaked at 7 and of APAP, perhaps by 
10 days r^spectively : Liver function tests were within normal induction of cytochrome P450 
limits and renal function tests were nearly normal 130 days isoenzymes . INH is an inducer 
post-ingestion'6 . of CYP 2E1 and, rif ampin is 


an inducer of 1A2, 2C19, 2C9 
B. Four more cases of isoniazid-acetaminophen clinical and 3A4. 
interaction have been reported anecdotally. Two of the patients 
died of liver failure after taking unspecified amounts of 
acetaminophen while on maintenance isoniazid therapy; it is 
uncertain whether these cases represent acetaminophen 
overdose or true drug interaction171e. 


C. In a volunteer study (10 subjects) those who were fast 
isoniazid acetylators formed more of the toxic metabolite of 
acetaminophen (NAPQI) when acetaminophen was 
administered 12 hours after isoniazid agents" 


D. COMBINATION THERAPY Three additional cases of 
hepatotoxicity in association with APAP use (overdose and 
therapeutic) in young adult women have been reported in 
patients on combination therapy for tuberculosis including 
isoniazid, rifampin, pyrazinamide, and ethambutol or 
streptomycin . Although clinical signs and symptoms varied 
among the 3 patients, all had greatly increased serum levels of 
hepatic enzymes. All signs and symptoms of hepatotoxicity 
resolved after discontinuation of all medications, and, when 
antituberculosis treatment was resumed, no further adverse 
effects were seen2°. 


3. Antivirals 


or 
A case of acute acetaminophen-related hepatotoxicity has been 
described with concurrent use of APAP and zidowdine. 
Malnutrition (perhaps disease-related) resulting in decreased 
hepatic reserves of glutathione was however suggested as a risk 
factor in the case of acetaminophen-associated hepatotoxicityZl . 


B. A 43-year-old man with HIV-1 infection had used 
acetaminophen (along with codeine and diazepam) for more than 


may be at increased risk for APAP 
toxicity because of decreased GSH 
stores . 
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three years when he began zidovudine therapy. He used 
concurrent zidovudine 100 mg every six hours and 
acetaminophen 500 mg every four hours for eight months without 
experiencing zidovudine or acetaminophen toxicity . Although 
acetaminophen use might have accelerated the absorption of 
zidowdine, no other effect on zidovudine pharmacokinetics was 
seen . Zidowdine had no apparent effect on acetaminophen 
pharmacokinetics in this case 2Z . 


Interferon Hepatotoxic reactions were observed in 3 patients (in a series of Mechanism unknown. 
25) who received interferon, vinblastine, and acetaminophen 2 to 
3 grams three times a week . Rechallenge with acetaminophen 
alone produced elevated liver enzymes, while rechallenge with ' 
the cytotaxic regimen did no?l. 


4. Alcohol 


Drug Case Report or Study Design Probable Mechanism of Action 
Alcohol A. A report of hepatotoxicity occurring with therapeutic doses of Probable Mechanism: Unknown; 


acetaminophen was provided . Two female patients (Aged 58 and 46 possibly due to alcohol-induced 
years old) developed hepatic damage with clinical and morphological cytochrome P450 2E1 (CYP2E1) 
features of acetaminophen hepatotoxicity following chronic ingestion enzyme induction and increased 
of therapeutic doses (1 to 3 grams daily) . Both patients consumed formation of hepatotoxic APAP 
large quantities of alcohol, although no signs of alcoholic liver metabolites and the depletion of GSH ' 
disease were present24. (especially in fasting or 


malnourished patients) in regular users 
B. The occurrence of hepatic dysfunction was reported in 2 patients of alcohol. 
following ingestion of Nyquil(R), a nonprescription product 
containing acetaminophen 1 g/30 mL and ethanol 25%. The first 
patient, a 56-year-old male, ingested approximately 14 ounces of 
Nyquil(R) over a 1-day period (2 to 3 days prior to admission). The APAP-alcohol interaction is 
second patient, a 37-year-old female, ingested 8 to 10 Tylenol Extra complicated, because acute and 
Strength(R) tablets (acetaminophen 500 mg per tablet) daily for chronic ethanol intakes have opposite 
approximately 1 week prior to admission; the patient also consumed effects. Acute ethanol intake inhibits 
14 ounces of Nyquil(R) during a 3-day period prior to admission. the microsomal oxidation of APAP in 
Both patients had a history of alcohol abuseZS. man and protects the liver from its 


damage by the oxidized metabolites, 
C. Massive hepatic necrosis occurred in a 45-year-old male following while APAP hepatotoxicity is 
ingestion of 360 mL of Nyquil(R) over ^ ! 2 hour period (-7g of enhanced in chronic alcoholics 
APAP). The patient was alcoholic and had ingested 1 to 2 cases of 


~ 
(perhaps by impairing glutathi, ._ � 


beer daily, up to 3 days prior Nyquil(R) ingestionZb. synthesis) . Possibility remains that 
chronic consumption of alcohol does 


D. This paper describes 67 patients who developed hepatic injury increase the risk of APAP 
after ingestion of APAP with therapeutic intent . All were regular hepatotoxicity3° . 
users of alcohol, with 64% being reported as alcoholics (> 80 g/day), 
35% took 60g/day or less, and the remainder were vague. Doses of 
APAP were within the non-toxic range 4-6.1 g/day. Almost 20% of 
the patients died . This study provides further evidence of hepatic 
injury in regular users of alcohol, especially chronic alcoholics who 
take APAP with therapeutic intent27 . 


E. The objective of the study was to evaluate the association of 
fasting and alcohol use with hepatotoxicity from acetaminiophen 
ingested for therapeutic reasons. Forty nine patients with APAP 
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hepatotoxicity were identified, 21 (45%) ingested APAP for 
therapeutic reasons. Recent fasting was more common than recent 
ethanol use in those who took a dose of 4 to 10 g/day. Recent ethanol 
use was more common than fasting in those who took more than 10 
g/, All patients with hepatotoxicity took more than 4g/day . APAP 
after an overdose appears to be enhanced by fasting in addition to 
alcohol ingestionZe . 


F. Ten healthy volunteers each received a 6-hour intravenous infusion 
of ethanol (to achieve a blood concentration of 100 mg/dL ethanol) or 
5% dextrose in water, administered in random order. Acetaminophen 
(500 mg) was ingested 8 hours after the end of the infusion . Blood 
and urine were collected for assessment of formation of N-aceryl-p-
benzoquinone imine (NAPQI). Mean NAPQI formation was 
enhanced by 22% (range, 2% to 38%; P < .03) when the 
acetaminophen dose was given after an ethanol infusion, compared 
with after 5% dextrose in water infusion. This ..iean increase was 
similar in magnitude to that predicted by a mathematical model 
describing the induction of CYP2E1, the main enzyme catalyzing 
NAPQI formation, by a mechanism of enzyme stabilization. They 
concluded that consumption of up to one 750-mL bottle of wine, six 
12-ounce cans of beer, or 9 ounces of 80-proof liquor over the course 
of a single evening modestly increases the fraction of an 
acetaminophen dose converted to its toxic metabolite, NAPQI, when 
acetaminophen is ingested soon after ethanol has been cleared from 
the body". 


The data from this study suggests that 
if a lapse of at least 8 hours occurs 
from the last ethanol dose to the time 
of acetaminophen ingestion, the 
timing may be sufficient for the 
transition from inhibited to moderately 
enhanced N-acetyl-p-benzoquinone 
imine (toxic APAP metabolite) 
formation. This change , in 
acetaminophen metabolism may 
present an incremental increase in the 
risk of acetaminophen hepatotoxicity . 


S. Other DruFs 


Drug Case Report or Study Design Probable Mechanism of Action ' 
Diflunisal Concomitant diflunisal and acetaminophen administration results Unknown Mechanism 


in a 54% increase in plasma concentrations of acetaminophen'~. Use caution if these agents are to 
be coadministered, especially in 
patients predisposed to hepatic 
dysfunction . Monitor liver 
function . 


Metyrapone (an oral Eight healthy male volunteers participated in a study to determine Probably inhibition of APAP 
agent used for the effect of metyrapone on the elimination rate of glucuronide formation. 
pituitary function acetaminophen and on the apparent formation rate of Use caution when administering 
(ACTH) tests) acetaminophen metabolites . Th4 randomized crossover study acetaminophen to a patient on 


involved subjects receiving a sin;;i~. oral dosc of acetaminophen 1 metyrapone thetipy. Lower doses 
gram on two separate occasions. On one occasion, subjects also of acetaminophen may be 
received metyrapone 750 mg one hour before and three hours warranted. Alternatively, an 
after the acetaminophen dose . Metyrapone increased the half-life analgesic that does not contain 
of acetaminophen by 46% (from 2.4 hours to 3 .5 hours) . The acetaminophen could be 
fraction of the acetaminophen dose recovered as the glucuronide administered . 
metabolite was decreased by 31% in the presence of metyrapone, 
white the fraction recovered as the sulfate and mercapturic acid 
conjugates were increased by 53% and 127%, respectively . These 
results suggest that meryrapone could potentiate acetaminophen 
toxicity by being a more potent inhibitor of glucuronide 
conjugation than of oxidation32 . 


Probenecid In a single-dose pharmacokinetic study in 10 healthy subjects, The mechanism of action may be a 
(uricosuric agent) administered a single dose of acetaminophen 1500 mg orally, and combination of probeneeid 


two weeks later the subjects were administered the same dose of inhibition of acetaminophen 
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acetaminophen one hour after probenecid 1000 mg . After glucuronidation and impairment of 
probenecid, mean acetaminophen clearance decreased from 6.2 the renal active transport of 
+/- 0.5 mL./min/kg to 3.4 +/_ 0.3 mL/min/kg (P less than 0.05) . acetaminophen glucuronide . 
Mean acetaminophen Cmax was increased from 18 .2 +/_ 1 .9 
mcg/mL to 23.5 +!- 1 .1 mcg/mL (P less than 0.05) and mean Suggests decreased dose threshold 
half-life increased from 127 +/- 9 min to 206 +/- 32 min (P less for APAP hepatotoxicity in 
than 0.05). The mean urinary excretion of acetaminophen sulfate patients taking probenecid (e .g . 
and acetaminophen glucuronide was significantly reduced from gout patients) 
243 .4 +/_ 44.8 to 193.4 +/- 29 mg and 348.2 +/. 33.4 mg to 74.5 
+/- 9.9 mg (P less than 0.05 for both), respectively . Free 
unconjugated acetaminophen did not decrease after probenecid 
administration (33.3 +/_ 4 mg before and 37.9 +/. 4 mg after) 33 . 
In another publication (of 11 subjects) it was also reported that 
concomitant probenecid and intravenous acetaminophen (650 
mg) resulted in prolongation of the half-life (43+1- 0.23 vs . 2.51 
+/- 0.16 hrs) and a decreased clearance (1 .78 +/_ 13 vs . 329 +/- 
24 mL/min) of acetaminophen with no change in the volume of 
distribution34 . 


Sulfinpyrazone Pretreatment with sulfinpyrazone 800 mg daily for 1 week, Clinical importance of accelerated 
(uricosuric agent) followed by lg oral dose of APAP, increased APAP clearance APAP metabolism unknown. 


22.8% and decreased elimination half-life 18 .8%" . Concurrent use should be avoided 
if possible since patients may be at 
greater risk of acetaminophen 
hepatotoxicity . However, if used 
concurrently, the physician may 
consider monitoring liver function 
carefully in high risk patients 


Lansoprazole (an This report is about a pharmacokinetic interaction between Mechanism unknown. Clinical 
acid proton inhibitor lansoprazole and acetaminophen in which the peak plasma significance unknown. 
used in the treatment concentrations of acetaminophen were significantly higher than 
of ulcers) in controls, and the time to peak was significantly shorter'6. 


Thyroxine A 17-year-old woman taking 100 micrograms/day of L-thyroxin Mechanism unknown 
for nontoxic goiter developed elevated transaminase levels and 
centrolobular hepatic necrosis after taking 1 .5 to 2 grams of 
acetaminophen daily for 12 days Viral and auto'vnmune hepatitis 
were excluded as etiologies of her hepatic injury3' . 


Mercury The authors reported a potentiation of acetaminophen Mechanism unknown 
hepatotoxicity in a 9-year-old girl with mercury poisoning. The 
authors speculated that mercury depos:;� ~"n in the liver impaired 
the biochemical pathways necessary for acetaminophen 
degradation" . 


Total Parenteral A fatal chronic acetaminophen toxicity was reported in a 18- The patient may have residual 
Nutrition (TPN) month-old male (bom 14 weeks premature), who received less hepatic dysfunction (fatty liver) 


than the toxic dose of 1 household teaspoonful of acetaminophen from receiving several months of 
elixir (160 milligrams (mg)/5 millimeters (mL), approximately TPN that made him more 
19 .5 mg per kilogram (kg) per dose) every 4 hours for 4 days . susceptible to acetaminophen 
Concurrent medication taken by the patient uicluded ranitidine, toxicity. Persistent vomiting may 
cisapride, amoxicillin, and cefprozil. He was admitted for indicate hepatic inflammation from 
vomiting, fever, listlessness, and decreased urine, elevated liver acetaminophen overdose Caution 
enzymes and the acetaminophen level was 46 micrograms per should be taken when dosing 


, mL approximately 36 hours after the last dose was r°ceived . Oral patients with underlying risk 
N-acetylcysteine was started with 140 mg/kg loading dose factors for hepatotoxcity . 
followed by 70 mg/kg for 17 doses. Patient subsequently 
developed respiratory and renal failures and died on hospital day Total parenteral nutrition (TPN) 
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12 . Autopsy revealed centrilobular necrosis and macrovesicular may diminish patients' hepatic 
fatty changes of the liver, acute tubular necrosis in the kidney, reserve, particularly infants and 
and cerebral ischemic injury. (Pershad et al, 1999)'9. toddlers, making them more 


susceptible to hepatotoxicity from 
chronic acetaminonhen usage 


B. Disease states and and Nutritional Status 


. 


Drug Case Report or Study Design Probable Mechanism of Action 
Gilberts' Syndrome Biotransformation of 1 .5 grams of oral acetaminophen was Suggests some patients with 
(Benign, mild, chronic studied in 6 patients with Gilbert's disease and 32 healthy Gilbert's disease may be 
unconjugated volunteers. Two of the subjects with Gilbert's disease excreted predisposed to develop 
hyperbilirubinemia) - less of the glucuronide conjugate (47.6% and 30.8%) compared acetaminophen-induced 


. with healthy volunteers (64.7%) and the other 4 subjects with hepatotoxicity. Need to study 
Gilbert's (56.2%). Ttrese two sut,ects also excreted more of the more subjects to determine 


. cysteine and mercapturic acid conjugates (20.5% and 28.8%) clinical significance. 
than did healthy volunteers (4.9%) and the other 4 subjects with 
Gilbert's (7.5%)~°. 


Chronic renal, cardiac A 67-year-old man with chronic congestive heart failure, COPD, Chronic renal, cardiac and 
and pulmonary disease and mild renal insufficiency developed hepatic injury (AST 3,500 pulmonary disease appeared to 


IWL, PT 20.4 seconds, zone 3 necrosis on liver biopsy) and predispose this patient to 
worsening renal insufficiency after ingesting 1 to 3 grams a day acetaminophen toxicity. 
of acetaminophen for 3 days. His acetaminophen level was 27.5 
mcg/ml 72 hours after his last dose. There was no history of 
alcohol abuse or malnutrition . He was treated with NAC and 
recovered. Subsequent testing 5 months after recovery revealed 
reduced hepatic glutathione stores, prolonged acetaminophen 
half-life (more than 24 hours), and acetaminophen-dependent 
reduction in renal function (creatinine clearance 82 ml/min prior 
to 650 mg of acetaminophen reduced to 49 ml/min the following 
day) 41 . 


Starvation and Cases of two patients with fulminant hepatic failure after intake Low food intake and alcohol 
Excessive Alcohol of 4-8g of paracetamol was described. In both patients starvation appeared to predispose the 
Intake due to abdominal pain, nausea and vomiting or diarrhea was patients to APAP hepatotoxicity 


probably contributing to APAP hepatotoxicity. One of the 
patients also had excessive alcohol intake°Z. 


Diabetes mellitus Cyp2Ei was measures in peripheral lymphocytes of 14 patients Increased activity of CYP2E1 I 
with insulin-dependent diabetes-mellitus who were in poor 
metabolic control (as evidenced by elevated Hb A 1 levels) levels 
of CYP2E1 was very low to undetectable in human lymphocytes 
from 7 normal subjects . However, levels of CYP2E1 were 
elevated in lymphocytes from patients with insulin-dependent 
diabetes mellitus°' . 


Obesity Disposition profiles of chlorzoxazone (a putative probe of Obese individuals may be at 
CYP2E1 activity) were obtained in 6 healthy white men (after an increased risk of CYP2E1 - 
overnight fast and on a separate occasion a 38-hour fast) and, mediated toxicities, such as 
nine obese women and nine age-matched women. Serious to APAP hepatotoxicity. 
morbid obesity was associated with increased 6-hydroxylation of 
chlorzoxazone, consistent with induction of CYP2E 14". 


12 







References 


1 Alander SW, Dowd MD, Bratton SL, Kearns GL. Pediatric acetaminophen overdose . Arch Pediatr Adoles Med 
2000;154 :346-50. 


2 Rivera-Penera T, Gugig R, Davis ), et al . Outcome of acetaminophen overdose in pediatric patients and factors 
contributing to hepatotoxicity . J Pediatrics 1997; 130300-4 . 


' Vale JA, Proudfoot AT. Paracetamol (acetaminophen) poisoning. Lancet. 1995 ; 345:547-552 . 


`Kearns GL, Leeder JS, Wassemian GS. Acetaminophen Intoxication during treatment: What you don't know can 
hurt you. Clin Pediatrics 2000 ; 133-1,44 . 


s Mitchell JR, Jollow DJ, Potter WZ, et al. Acetaminophen-induced hepatic necrosis . l . Role of Drug Metabolism . 
J . Pharmacol. Exp. Ther . 1973 ; 187 : 185-194. 


6 Mitchell JR, Jollow DJ, Potter WZ, et al . .Acetaminophen-induced hepatic necrosis . IV . Role of Glutathione . J . 
Pharmacol. Exp. Ther. 1973 ; 187: 211-217. 


' Leikin JB and Paloucek FP . Poisoning and Toxicology Handbook, 2"d Edition 1996-1997, Lexi-Comp Inc, 
Hudson, Cleaveland :79-83 


8 Ellenhorn MJ. Ellenhom's Medical Toxicology, Diagnosis and Treatment of human poisoning, 2 
"d Edition, 


Williams and Wilkins, 1997 : 180-195 


9 Rumore MM, Blaiklock RG . Influence of Age-Dependent Pharmacokinetics and Metabolism on Acetaminophen 
Hepatotoxicity . J Pharmaceutical Sci . 1992 ; 81(3): 203-207 . 


'° Larrey, D. and Pageaux, GP., J. Hepatol. Suppl. 1997, 26 (2) 12-21 : Genetic predisposition to drug-induced 
` hepatotoxicity ' 


" Brackett CC & Bloch ,TD: Phenytoin as a possible cause of acetaminophen hepatotoxiciry : case report and review 
of the literature . Pharmacotherapy 2000; 20:229-233 . 


'Z O'Donnell, J., J. Pharm. Pract. 1999, Drug-induced Hepatotoxicity 


13 Young, RP et .al. Eur. J . Clin . Pharmacol., 1996 50 (5) 411-415: Selective liver enzyme induction by 
carbamazepine and phenytoin in Chinese epileptics . 


" Product Information : Cerebyx(R), fosphenytoin s~~'~~~m injection. Parke-Davis, Division of Warner-Lambert, 
Morris Plains, NJ, 1999 


15 Young CR & Mazure CM: Fulminant hepatic failure from acetaminophen in an anorexic patient treated with 
carbamazepine (letter) . J Clin Psychiatry 199k~ 59:622 . 


16 Murphy R, Swartz R & Watkins PB : Severe acetaminophen toxicity in a patient receiving isoniazid. Ann Intern 
Med 1990 ; 113 :799-800. 


" Moulding TS, Redeker AG & Kanel GC: Acetaminophen, isonia7 :d, and hepatic toxicity (letter) . Ann Intern Med 
1991 ; 114:431 . ' 


~e Crippin 1S:Acetaminophen hepatotoxicity : potentiation by isoniazid. Am J Gastroenterology 1993 ; 88 :590-592 . 


'9 Chien JY, Peter RM, Nolan CM et al : Influence of polymorphic N-acetyltransferase phenotype on the inhibition 
and induction of acetaminophen bioactivation with long-term isoniazid. Clin Pharmacol Ther 1997 ; 61 :24-34 . 


+" 13 







z° Nolan CM, Sandblom RE, Thummei KE et al : Hepatotoxicity associated with acetaminophen usage in patients 
receiving multiple drug therapy for tuberculosis . Chest 1994; 105:408-411 . 


21 Shriner K & Bidwell Goetz M: Severe hepatotoxicity in a patient receiving both acetaminophen and zidovudine. 
Am J Med 1992 ; 93:94-96 . 


ZZ Burger DM, Meenhorst, PL, Koks CHW et al : Pharmacokinetics of zidowdine and acetaminophen in a patient on 
chronic acetaminophen therapy. Ann Pharmacother 1994; 28:327-330 . 


23 Kellokumpu-Lehtinen P, Iisalo E & Nordman E: Hepatoxicity of paracetamol in combination with interferon and 
vinblastine (letter) . Lancet 1989 ; 1 :1143. 


2` Floren CH, Thesleff P & Nilsson A: Severe liver damage caused by therapeutic doses of acetaminophen. Acta 
Med Scand 1987; 222:285-288 . 


ZS Foust RT, Reddy KR, Jeffers LJ et al: Nyquil-associated liver injury . Am J Gastroenterol 1989 ; 84:422-425 . 


26 Fleckenstein JL: Nyquil(R) and acute hepatic necrosis (letter) . N Engl J Med 1985; 313(1):48. 


Zimmerman,HJ and Maddrey, WC. Hepatology 1995, 22 (3) 767-773: Acetaminophen (paracetamol) 
hepatotoxicity with regular intake of alcohol: Analysis of instances of therapeutic misadventure . 


z° Whitcomb, DC and Block, GD J. Am. Med. Assoc. 1994,272 (23), 1845-1850: Association of acetaminophen 
hepatotoxicity with fasting and ethanol use 


29 Thummel KE, Slattery JT, Ro H, Chien JY, Nelson SD, Lown KE, Watkins PB . 
Ethanol and production of the hepatotoxic metabolite of acetaminophen in healthy adults. 
Clin Pharmacol Ther. 2000 Jun;67(6):591-9 . 


3° Tanaka, E. and Misawa, S. JPN. J. Forensic Toxicol. 2001, 19 (1), 11-19: Forensic Toxicological Importance of 
Acetaminophen Hepatotoxiciry in Non-Alcoholic and Alcoholic Subjects 


31 Product information : Dolobid (R), diflunisal . Merck & Co., Inc., West Point, PA, 1997 . 


'2 Galinsky RE, Nelson EB & Rollins DE : Pharmacokinetic consequences and toxicologic implications of 
metyrapone-induced alterations of acetaminophen elimination in man. Eur J Clin Pharmacol 1987 ; 33 :391-396 . 


33 Kamali F: The effect of probenecid on paracetamol metabolism and pharmacokinetics . Bur J Clin Pharmacol 
1993 ; 45 :551-553 . 


3` Abemethy DR, Greenblatt DJ, Ameer B et al : Probenecid impairment of acetaminophen and lorazepam clearance: 
direct inhibition of ether glucuronide formation. J Pharmacol Exp Ther 1985; 234 :345-349 . 


3s Miners )O, Attwood J & Birkett DJ : Determinants of acetaminophen metabolism : effects of inducers and 
inhibitors of drug metabolism on acetaminophen's metabolic pathways . Clin Pharmacol Ther 1984 ; 35:480-486. 


36 Sanaka M, Kuyama Y, Mineshita S et al : Pharmacokinetic interaction between acetaminophen and lansoprazole . J 
Clin Gastroenterol 1999 ; 29:56-58 . 


" Hartleb M: Do thyroid hormones promote hepatotoxicity to acetaminophen? (letter) . AJG 1994 ; 89:1269-1270. 


38 7,wiener RJ, Kurt TL, Chali F et ai : Potentiation of acetaminophen hepa~otoxicity in a child with mercury 
poisoning. J Ped Gashoenterol Nutr 1994; 19:242-245 . 


14 







" 39 pershad J, Nichols M & King W: "The silent killer" : chronic acetaminophen toxicity in a toddler. Ped Emerg Care 


1999; 15 :43-46. 


`° Esteban A & Perez-Mateo M: Gilbert's disease: a risk factor for paracetamol overdose? (letter) . J Hepatology 


1993; 18:257-258 . 


°1 Bonkovsky HL, Kane RE, Jones DP et al : Acute hepatic and renal toxicity from low doses of acetaminophen in 


the absence of alcohol abuse or malnutrition : evidence for increased susceptibility to drug toxicity due to 


cardiopulmonary and renal insufficiency. Hepatology 1994; I9:1141-1148 . 


4Z Eriksson LS, Broome U, Kalin M, Lindholm M. hepatotoxicity due to repeated intake of low doses of 


paracetamol . J Intern Mcd. 1992 ; 231: 567-570 


'~ Song BJ, Veech RL, Saenger P. Cytochrome P450IIEI is elevated in lymphocytes from poorly controlled insulin-


dependent diabetics. J Clin Endocrinol Metab. 1990; 71 : 1036-1040. 


4` O'Shea D, Davis SN, Kim RB, Wilkinson GR. Effect of fasting and obesity in humans on the 6-hydroxylation of 


chlorzoxazone : a putative probe of CYP2E1 activity . Clin Pharmacol Ther . 1994 ; 56359-367. 


0 15 





File Attachment
77n-0094L-bkg0001-021-Tab-03-Section-II-B-Acetaminophen-PK-Metabolism-vol2.pdf




' MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 


FOOD AND DRUG ADMINISTRATION 
. CENTER FOR DRUG EVALUATION AND RESEARCH 


DATE: August 2, 2002 


FROM: Claudia B. Karwoski, Pharm .D . 
Safety Evaluator Team Leader 
Division of Drug Risk Evaluation, HFD-430 


THROUGH: Julie Beitz, M.D., Director 
Division of Drug-Risk Evaluation, HFD-430 


TO: Charles Ganley, M.D., Director 
Division of Over-The-Counter Drug Products, HFD-560 


SUBJECT: BRIEFING DOCUMENT 
Drugs: Acetaminophen-Containing Products 
Safety Issue : Hepatotoxicity 


° EXECUTIVE SUMMARY 


" This document provides a summary of our analysis of 307 US cases of liver injury 
reported in association with ingestion of one or more acetaminophen-containing drug 
products received by the Agency from 1998 to July 2001 . Our objective was to determine 
the circumstances, which led to hepatotoxicity . Although we excluded cases with obvious 
evidence of suicidal intention, we cannot completely rule out the possibility that some 
cases may have been suicide-related . Twenty-five cases involved pediatric patients and 
282 cases involved adults and patients greater than 12 years of age . All cases were 
categorized into liver injury categories as defined later in this document . For both the 
pediatric and adult cases, 60% were categorized with severe life threatening liver injury and liver failure . Fatalities occurred in appr� ,, ornately 40% of all patients . 


For the pediatric patients, males represented 60% of the cases reviewed . Single ingredient 
acetaminophen or an unspecified acetaminophen product was most commonly 
implicated . The product reported most frequently was an acetaminophen concentrated 
liquid formulation (100mg/ml). Most patients were receiving only one OTC single 
ingredient acetaminophen-containing product . Potential contributing factors or 
confounders were noted in 10 cases . Eighty-four percent of the pediatric cases involved 
medication errors . Up to 15 patients received an improper dose secondary to use of an improper measuring device, misinterpretation of label dosing guidelines or instructions 
provided by a health care provider (NCP), or confusion over differing acetaminophen 
product concentrations (i .e ., use of acetaminophen concentrated drops (100 mg/ml) were used instead of acetaminophen suspension (32 mg/ml)) . Four were classified as 







" accidental ingestion of an acetaminophen-containing product and five were possibly due to forced ingestion (two possible child abuse and three involved fetal exposure to acetaminophen by maternal ingestion) . There were four cases that did not convey information that would suggest that a medication error resulted in acetaminophen-associated hepatotoxicity. Three of the four cases reported co-suspect medications that might have contributed to the event. 


For the adult patients, females represented just over 60% of the cases reviewed . The ages ranged from l S to 85 years old. Of all adult patients the mean and median daily dose was 6.5 and 5 gm/day, respectively . The median daily dose in grams increased with the severity of the hepatic injury . Overall, 41 % provided information to suggest that > 4 grams per day was ingested, 22% provided information to suggest that </= 4 grams per day was ingested, and 37% did not provide any dosing information. 


Most cases listed an unspecified acetaminophen product. The next highest categories involved the use of RX combination products with narcotics and OTC single ingredient products listed in 122 and 76 cases, respectively . Where the dosage strength was determined, SOOmg acetaminophen-containing products appeared to be the most implicated . Approximately 25% of all individuals took more than one acetaminophen-containing product with higher percentages in hepatic injury categories 4 and 2 . Of the 58 cases that involved the use of two acetaminophen-containing products, the combined use of an RX combination product with narcotic and an unspecified APAP product or single ingredient APAP product occurred most frequently . Potential contributing factors or - confounders were noted in many adult cases (62%). These include ethanol use in 41 %, underlying liver disease in 25%, and use of potentially hepatotoxic co-suspect medication in 22%. (4). In general, the daily dose of acetaminophen for individuals with potential , contributing factors was lower which suggests that acetaminophen doses required to produce liver injury may be lower in individuals with one or more of these factors. 
In summary, use of higher than the recommended dose of acetaminophen occurred more often than did use of recommended doses or less for both the pediatric and adult cases. For the pediatric cases, administration of higher than the recommended dose appeared to occur as a result of parents or caregivers misunderstanding either the label or what was conveyc:d to them by a HCP and/or product confusi~,n . Additionally, there were cases of forced ingestion and accidental ingestion by a child that may have resulted in higher th~~ :l the recommended doses of acetaminophen . The motive for taking higher than the recommended doses in the adult cases is unknown . 


INTRODUCTION 


Using the AERS data to enumerate cases of hepatotoxicity associated with acetaminophen-containing products is problematic for a couple of reasons . Adve: . -ent reporting is voluntary and is associated with significant underreporting . This is compounded by the fact that there is no requirement for sponsors of OTC monograph products to submit adverse event reports to the Agency. For these reasons we are unable 
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to determine the incidence of hepatotoxicity associated with acetaminophen by spontaneous reports. 
Our objective was to review the more recent cases (since 1998) to describe the characteristics or the circumstances which might have led to hepatotoxicity. 


CASE DEFINITIONS 


The following case definitions were developed by John Senior M.D. and David Graham M.D . and were used to categorize the extent of liver injury . 


Category 1 : Very Mild or Poorly characterized liver injury - Serum ALT or AST elevated but <3 x ULN; normal total bilirubin and prothrombin time (PT) . 


Category 2: Mild to Moderate Liver injury - serum transaminase elevations with no evidence of overall liver function loss . This may also include reports of hepatitis NOS, with no lab data and reports of elevations in transaminases w/o signs or symptoms of overall loss of liver function . Further sub-categorization can be determined using the following: 
A. Mild : At least 3 x ULN ALT or AST but <l Ox ULN; normal bilirubin and PT. B. Moderate: At least 10 x ULN ALT or AST; normal bilirubin and PT. 


Category 3 : Moderately severe and potentially threatening - liver injury causing acute _ impairment of liver function wlinability to make enough PT or clear bilirubin from the " blood sufficiently. Impaired liver function without liver failure. Reported clinical signs or symptoms might include jaundice, coagulopathy, and elevated bilirubin. Further sub-categorization can be determined using the following: 
A. Possibly threatening: At least 3x ULN ALT or AST and (elevation of bilirubin to <3 x ULN or PT (INR) to < 1 .5) . 
B . Definitely threatening: At least 3x ULN ALT or AST and ]NR > 1 .5 or bleeding events (hematuria, bleeding gums, etc.), or jaundice or elevation of bilirubin to at least 3 x ULN 


Category 4: Severe life threatening injury w/liver failure - severe liver injury with secondary impairment of brain or kidnty , unction . In the setting of acute hepatic disease (see 3B), altered mental status, decreased consciousness, encephalopathy or coma; or reduced kidney function (SCr >3 mg/dL, or hepatorenal syndrome); being placed on liver transplant list, transplantation, -- death . The biggest distinction b/n 3 and 4 is neurologic and kidney involvement . This will also include reports with a diagnosis of liver failure without supporting clinical or laboratory data . 


METHODS 


Several safety evaluatui, . ;,viewed AERS case reports and entered findings in an Access database . A list of the cont, I'D utors is included as appendix l . The reviewers were instructed to categorize the cases based on available information . For instance, if a case did not provide laboratory information, but stated that the patient was jaundiced and had 
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hepatic encephalopathy, this case would have been classified as hepatic injury category 4. Analyses were performed using SAS with assistance from Allen Brinker, M.D. 
Search Criteria 


We conducted a search of the FDA Adverse Event Reporting System (AERS), AERS Datamart, and the published literature for US cases of hepatic injury reported with acetaminophen or acetaminophen-containing products. Our search was limited to cases submitted to the Agency or published between January I, 1998 to July 25, 2001 . 
The following terms were used to conduct the AERS and AERS Datamart searches : 
HLGT hepatic disorders (exc neoplasms) 


.. HLGT hepatobiliary investigations 
PT liver transplant 
PT hepatic encephalopathy 
PT hepatic necrosis 


Search Results 


Although our searches with regard to case retrieval and review were limited to cases submitted between January 1998 to July 31, 2001, we provide below crude numbers of all reports in the AERS database. 


" , Crude count of US and Foreign reports of at least one hepatic event that 1895 was attributed to acetaminophen and/or other suspect agents {AERS) Crude count of US reports of at least one hepatic event that was attributed 1276 to acetaminophen and/or other suspect agents u to Jul 31, 2001 AERS Crude count of US reports of at least one hepatic event that was attributed 633 to acetaminophen and/or other suspect agents from January 1, 1998 to Jul 25, 2001 (AERS and Datamart) 


Inclusion and Exclusion Criteria for in-depth Analysis 


Of the 633 reports, 43 were identified as duplicates for a total of 590 cases. Of these 283 were excluded from in-depth analysis . The inclusion and exclusion criteria are provided below. 


Criteria for inclusion of cases (307) 
US cases of liver injury reported in association with consumption of one or more acetaminophen-containing drug products . 


Criteria for excluding cases for further review or analysis (283) 
Foreiogn reports not flagged as foreign in the search (21) 


~ Reports of suicidal intent or highly suspicious for suicidal intent (167) - reports of suicide attempt or completed suicide as well as those that reported large one time 
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doses without a therapeutic indication (such as toothache) or those with a narrative stating that patients had psychiatric follow up. 
Reports with co-suspect medications that are known hepatotoxins (22) - that is, three products that were completely are partially withdrawn from the market secondary to hepatic toxicity, trovafloxacin (1), bromfenac (17), and troglitazone (4). 
Reports with greater than two non-APAP co-suspect medications (16) - reports can contain an infinite number of acetaminophen containing products but if greater than two non-APAP products were also temporally related to hepatotoxicity, then these cases were excluded . 
Literature reports describing cases in a tabular format with no information regarding dose or indication (31) 
Reports with no clear liver adverse event (22) 
Reports with products not found to contain acetaminophen (4) 


SUMMARY OF PEDIATRIC CASES 


Twenty-five cases involved pediatric patients less than or equal 12 years of age . One was published in the medical literature.' As would be expected, none of the cases appeared to be intentional suicides . There were two cases where child abuse was in question by the reporter . 


i 
ble 1 elected demo ra hic outcome . and miscellaneous data in md itr,ic patients n-, -S 


1 
Age (n=. 5 25) : Ran a nfe I A.., 12.4 years, median 1 .2 ears Gender: Male-17 female-7, unknown-1 
Hepatic Injury Very mild or poorly characterized liver injury - 4 Category: Mild to moderate liver injury-3 (2A-2, 2B-1) 


Moderately severe and potentially threatening - 3 (3A-0, 3B-3) 
Severe life threaten;- liver injury w/tiver failure - 15 APAP dail dose: Ran ed from 106 to 375m da (n=10) 


Estimated APAP dose Category 4 Category 1 to 3 (mg/kg/day) 4/15 6/10 
Mean 252.8 226.3 Median 266.5 22g.5 Ran e 117-361 106-375 APAP indication : Fever-8, accidental ingestion-4, post-op pain-2, toothache (mother)-2 , flu-like symptoms-1, acute illness-l, stomach cramps-1, abdominal ain mother)-l, unknown-5 


Renal Involvement Yes-5, Unknown or not reported-20 
Outcomes: Death-10 Hos italization-21, ER-2, Required intervention-1 #APAP Products : One-22, Two-2, Three-1 
Category of APAP OTC Single Ingredient Acetaminophen-17 
Product: OTC Combination Product-1 


Not Specified-11 
RX Combination product (w/o narcotic) - 0 
RX Combination Product w/Narcotic-1 


Products Identified : Acetamionphen Concentrated Drops (100mg/ml)-7, Acetaminophen 
Suspension (32mg/ml)-5, Acetaminophen NOS-1 1, Unspecifed 


- ACet3minonhen C'hPwal,lp_1 e,.of., . ., : ..,...~ .,._ 
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" , acetaminophen suppository-3, unspecified acetaminophen-containing 
_ product with codeine 1, unspecified OTC multi-symptom APAP 


roduct-1 . 
Event ear: prior to 1998-5, 1998-1, 1999-4, 2000-5, 2001-1, not re orted-9 Report ear : 1998-9, 1999-6, 2000-9, 2001-1 
Re orter : HCP-20, Consumer-4. Attornev-1 


The children's ages ranged from less than one-day-old to 8.5 years old . Seventeen were male, seven were female, and there was one patient whose gender was not reported . The hepatic injury category included four with very mild or poorly characterized liver injury, three with mild to moderate liver injury, three with moderately severe and potentially threatening liver injury, and 15 with severe life threatening liver injury with liver failure . 


, The milligram per kilogram dose was estimated based on reported daily doses and weight and ranged from 106 to 375mg/kg/day (the maximum recommended pediatric dose is 75mg/kg/day) . This information could only be estimated in I O eases. For 12 of 15 remaining cases, dosing information was not provided in eight ; reported as normal, recommended, or upper limit of normal in three ; and very high in one case. Three cases involving fetal exposure of acetaminophen, reported excessive doses in the mothers, however the amount of acetaminophen that the fetus was exposed to via transmission through the placenta could not be determined . When the daily dose was stratified by hepatic injury category, we noted the mean and median daily dose was higher in children in hepatic injury category 4 compared to the other combined categories, however the . number of cases providing dosing information was very small. 


Twenty-one children required hospitalization and 10 died . Two children were considered for liver transplantation, however one died prior to the transplant and one recovered . Two children were taken to the emergency. department and one reportedly required 
intervention but none of the three appeared to require extensive intervention besides discontinuation of acetaminophen and laboratory monitoring . Renal involvement was identified in five cases . Involvement included two patients with elevated serum creatinine levels (1 .8 and 2.4 mg/dL), one with anuria, and two diagnosed with acute renal failure . All five patients had liver failure (hepatic category 4) and all but one died . 


Most patients were receiving an OTC single ingredient acetaminophen or an unspecified acetaminophen product . The product reported most frequently was an acetaminophen concentrated liquid formulation (100mg/ml). . Most patients were receiving only one acetaminophen-containing product (22), however there were two patients receiving two acetaminophen-containing products, and one patient that reportedly was receiving three acetaminophen-containing products . It is not clear whether the use of multiple products led to an overdose of acetaminophen because dosing information was not provided in these cases . 


Potential contributing factors or confounders were noted in 10 cases . Six reported one or more co-suspect medications that might have contributed to the event and were started at approximately the same time that the acetaminophen-containin~ product was started . The medications include azithromycin (2), excessive use of iron (1), ibuprofen, ranitidine (1), 
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" I Augmentin (1), cocaine use in mother (l), and amoxicilfin. In four cases, underlying liver disease might have contributed. In one case, Hepatitis C antibody was positive, however the reporting physician felt the infant died from high doses of acetaminophen. In another case, the mother had fulminant hepatitis B infection, which was felt to contribute to fetal demise, and- in a third case the child had possible TPN-induced liver changes. One child was found to have LCHAD (Long-chain 3-hydroxyacyl-CoA Dehydrogenase) deficiency, which was felt to contribute to his liver failure . 


Circumstances Surrounding Acetaminophen Hepatotoxicity 


Eighteen cases involved medication errors and three possibly involved medication errors . Medication errors were classified into the categories described below. More than one error may have occurred per case ; for example an individual that received the wrong formulation may have also received an improper dose . 


" Improper Dose (15) -In 13 cases, doses higher than the "recommended daily doses" were reported . Ten cases involved hepatotoxicity in children that occurred at doses above the recommended dose of 75mg/kg/day. Three additional cases did not provide mg/kg doses but reported "very high doses" in one, excessive use in second case, and the use of three different acetaminophen-containing products in the third . In three cases involving adult pregnant women (described below under forced ingestion), doses exceeded the recommended daily adult dose of 4gm/kg/day . Some of these cases overlap with cases summarized in the other " medication error categories (wrong formulation-3, accidental ingestion-2, forced ingestion-3) . Four cases specifically reported that teaspoonfuls of medication were administered instead of dropperfuls. Some cases pointed out that the dosing error occurred either because the parent misunderstood the label instructions (2) or they misunderstood the instructions provided by the health care provider (3). 
Wrong Formulation (3) - In three cases, acetaminophen concentrated drops {100 mg/ml) were used instead of acetaminophen suspension (32 mg/ml) resulting in an overdose of acetaminophen . In two of the three cases, the health care provider specified an exact dose that the parent was to administer, however the dosing recommendations werc ineant for the less concentrated formulation . In the third case, the details regarding error were not provided . 


Accidental Ingestion (4) - Four cases were classified as accidental ingestion of an acetaminophen-containing product . Three children ingested acetaminophen products white the baby sitter was sleeping. Two involved a set of 5-year-old twin girls who ingested an unknown amount of acetaminophen suspension. Both girls were taken to the emergency room and their transaminase levels were elevated, but neither exhibited any symptoms . Two involved accidental ingestion of an amount that is known to be higher than the recommended daily dose of 75mg/kg/day . One involved a 4-year-old female who ingested approximately %2 of a bottle of acetaminophen suspension (1920mg or I OSmg/kg) . She was hospitalized and treated with N.acetylcysteine and reportedly recovered . One 
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- involved a 3-year-old boy who accidentally ingested 163mg/kg/daY . of an unspecified acetaminophen product . He reportedly was hospitalized with a peak AST of 966 UIL. No additional information was provided . 


Forced Ingestion (5) - Two cases of liver injury were felt to be due to child abuse by the individuals reporting the events . The actual dose could not be determined by the information provided . The possibility of child abuse was considered in a 3-year-old boy because the child had multiple bruises and the presence of opiates in the urine. Further history also disclosed that the child had been given both over-the-counter and prescription formulations containing acetaminophen . In the second case, a police investigator reported possible abuse in an 8-year-old boy. The parents reported administering "recommended doses" of an acetaminophen chewable prod-ct. Fifteen hours after admission, the child's acetaminophen level was still in the toxic range. Three cases involved fetal exposure to acetaminophen by maternal ingestion. In all three cases, the mothers took excessive doses of acetaminophen (6gm/day, 8gm/day and l Ogm/day) during their pregnancy (25~' week, 29t' week and 30'' week gestation) . Two took acetaminophen to treat a toothache and the third took acetaminophen for abdominal pain . Two of the mothers had also taken cocaine in and around the time of the acetaminophen overdose . Two of the infants died and one reportedly recovered. 


" Medication Error NOS (1) - An 18-month-old child reportedly died as a result " of a medication error related to the use of an unknown acetaminophen product. The dose and duration however were not reported, neither were the circumstances describing the medication error . 


There were four cases that did not convey information that would suggest that a medication error resulted in acetaminophen-associated hepatotoxicity. In one case a pharmacist reported that an 11-month-old developed liver failure while taking the "normal dose per weight" of an unknown acetaminophen product. In two cases, azithromycin was reported as cosuspect and acetaminophen doses were not provided. In the fourth case, an 8.5-year-old with cerebral palsy and seizure disorder, developed liver failure and died following the use of .icetamino; "n for fever. She was on numerous concomitant medications including Augmentin and Phenytoin. 


SUMMARY OF ADULT CASES 


Two hundred eighty-two (282) cases involved adult patients who experienced liver injury possibly associated with the use an acetaminophen-containing product . 


Table 2. Selected demo ra hic, outcome, and miscellaneous data in adult Hepatic Injury Poorly characterized/very mild liver injury - 42 Cat o : Mild to moderate liver in'ur -29 (2A-11, 2B-18) 
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Moderately severe and potentially threatening-42 3A-8,3B- 34) - 
Age (n=254) 


Severe life threatening liver injury w/liver failure - 169 : 
Age by hepatic injury 


Range of 15 to 85 ears mean 43 .7 ears, median 42 ears Category 4 Catego 3 C e category ry at gory 2 Category I 


Median 
(n=154) (n=42) (n=27) 


41 (n=31) 
Mean 


41 50 
42.7 42.6 48 .5 


45 
46 2 Ran e 


Gender : 
15-84 15-85 17-76 


Male-100, Female-175, Unknown_7 


. 
16-80 


Gender by hepatic inju C ry 
cate o 


ategory 4 Category 3 Category 2 Category 1 


Female 
M l 


113(66-9) , 21 (50.0) 14 (48.3) 27(64.3) - a e 
Not stated 


53 (31 .3) 2](50.0) 14 (48.3) 
3 ( l .8 ) 0 


12(28.6) 
Outcomes: 


1 3 .4 
Death-124, Hos italization-229, Liver Trans lant-7 


3 7 . 


Outcome by hepatic 
i ' 


Category 4 Category 3 Category 2 Cate o 1 n u cate o g ry 
Hospitalization 


Yes 
No or not re rted 


153 (90.5) 38 (90.5) 21 (72.4) 
16 9.5 4 (9 5 


17(40.4) 
Liver transplant 


. 8 27.6 25 59.5 
Yes 7(4.1) 0 0 


" ; 
No or not re orted 


Death 
162 95.9 


Yes 124 (73.4) p 
No or not re orted 45 26.6 


Indications for use : Pain-165, Cold/flu symptoms-26, intentional abuse-9, sleep-4 miscellaneous-4, not reported-74 
, 


Duration of use : Short-term-86, Long-term-74 . not re orted-122 Year event occurred : Prior to 1998-96, 1998-27, 1999-47, 2000-44, 2001-1 l, not reported-57 Year received b FDA: 1998-94, 1999-95, 2000-65, 2001-28 Re orter: HCP-202, Consumer or famil member-43, Attorne -30, unknown-7 Reporter by hepatic Category 4 Category 3 Category 2 Category 1 injury category 
Consumer/Fam Member 14 (8.3) :i ~1.1) 1(3.5) 25 (59.5) HCP 123 (72.8) 37 (88.1) 27 (93 .1) 15 (35.7) Attorney 27 (16.0) 2(4.8) 0 1(2.4) Unknown 5 (2.9) 0 1 (3 .5 1 2.4 
Approximately 60% of the cases were categorized as liver failure (hepatic injury category 4) . The patients' ages ranged from I S to 85 years old . Females represented just over 60% of the cases reviewed . The mean and median ages by hepatic injury category were similar among patients in categories 3 and 4 and slightly higher among patient in categories 1 and 2 . There were approximately twice as many women as men in categories 1 and 4. Gender was approximately equal for Vie other two categories. 
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Two hundred twenty-nine patients required hospitalization and 124 died . At least 29 were considered, transferred, or evaluated for liver transplantation . Of these seven received a liver transplant, 11 died prior to transplant, and 11 were lost to follow-up. The higher percentage of serious outcomes in categories 3 and 4 are not surprising . 


Almost 60% of individuals were taking an acetaminophen-containing product for analgesia. There were a slightly higher number of individuals that took the products on a short-term basis versus long-term use. Short-term use was defined as less than or equal to 7 days . Ninety-six cases involved adverse events that occurred prior to 1998 spanning from 1976 to 1997; all cases were received by the Agency between 1998 to 2001 . Most cases (72%) were reported by a health care professional . Most of the consumer reports were classified in category 1, 


The DOTCDP was interested in the cases of renal impairment or failure associated with the use of acetaminophen-containing products . Renal involvement was identified in 99 cases. Involvement included either a diagnosis of Hepatorenal Syndrome, Acute Renal Failure, requirement for dialysis, a serum creatinine >/-- 1 .5 mg/dL, or a BUN of >/_ 20mgIdL. 


Table 3. Dosin Information 
Estimated APAP daily Ranged from 0.65 to 30 gm/day (mean 6.Sgm/day -median 5 m/d dose n=123 , , g ay) 


. , Estimated weight based 
d = 


Ranged from 9.6 to 385mg/kg/day (mean 107 mg/kg/day median . ose n 48 
Esti t d AP 


83m , 
ma e AP dose 


(gm/day) 


! 


Category 4 Category 3 


If 


Category 2 Category 1 


Mean 
61/169 27/42 
7.4 6 2 


14/29 21/42 
Median 


. 
6 .0 5.85 


4.5 
4.2 


S,g 
4 


Ran e 
Dose > 4gm/da 


0.65-30 1 .09-14.5 
Y 74 


0.98-11 .7 1-22.5 y es ( ) or Suggestive of yes (40) - 114 , No (43) or Suggestive of no 18 - 61, Undeterminable -107 Dose > 4gm/da Ca y te o 4 Cate o 3 Cate o 2 Cate o 1 - 
Yes 


Suggestive of yes 
39 (23.1) 19 (45 .? ; 
32 (18.9) 0 


7(24.1) 9(21 .4) 
No 


Suggestive of no 
20 (11 .8) 5(11 .9) 
6 (3 6) 5(11 


4(13.8) 
7(24.1) 


4(9.5) 
i l 26.2) 


Undeterminable 
. .9) 


72 A),< % 1 31 0 
3(10.3) 
8 27 


4(9.5) 
. ( .6 ) 1403.3) I 


In general acetaminophen dose was difficult to determine in many of the cases . The daily dose in grams per day was estimated in 124 of the 282 cases and ranged from 650mg per day to 30gm per day . The mean and median daily dose of 6 .5 and 5 gm/day, respectively, are higher than the recommended daily adult dose of most acetaminophen-containing products of 4gm/day. Weight-based dose was estimated in 48 cases and ranged from - i u to 385mg1kg/day . When the daily dose was stratified by hepatic injury category, we noted the median daily dose in grams increased with hepatic injury score, which is what one might expect. 
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Thirty-eight percent of the cases provided no dosing information with the highest percentage of these residing in hepatic injury category 4 (42.6 %) . One hundred fourteen cases provided quantitative or qualitative information to suggest that the recommended adult dose of 4gm per day was exceeded. Sixty-one cases provided qualitative or quantitative information to suggest that the patients took less than or equal to 4gm per day. For those cases that reported hepatic toxicity in association with less than or equal to the 4gm per day, 26 were categorized in hepatic injury category 4. Of these, 18 reported other factors such as underl in liver disease, ethanol abuse, or other medications . Table 4. Acetaminnnhen 1spspi p. .,.a ..., . *_r_ _._.__ 
Category of APAP 
Products (number of 
total mentions = 365) : 


Dosage Strengths (OT 
and RX) 
#I APAP Products : 
Dose by # of products 


Unspecified APAP product (APAP NS) - 138 
RX Combination Product w/Narcotic (RJC combo w/narc) - 122 OTC Single Ingredient APAP (SI APAP) - 76 
OTC Combination Product (OTC combo) - 27 
RX Combination product w/o narcotic (RX combo w/o narc) - 2 
250mg-1, 325mg products-59, SOOmg products-1 19, 650mg proc 14, 750ma-7, unknown or not sure-165 
One-212, Two-59, Three-9, Four-2 


One n=92 Two or More 
y Mean 10.4 gi 


# APAP products 
a Median 6.0 
egory 3 Categoty 2 i (78.6) 20 (69.0) 


11 


2 19.0) 7(24.1) 3 (2.4) 0 
4 Cases listing 2 APAP 


0 2 (6.9 
RX combo w/narc + APAP NS - 28 cases products (n=58) RX combo w/narc + St APAP - 12 cases 
OTC Combo + SI APAP - 8 cases 
All Other combinations - 11 cases 


Cases listing 3 and 4 Four RX combo wlnarc - 1 case APAP products (n=11) Three RX combo w/narc -2 cases 
Three RX combo w/narc + SI APAP - 1 case 
Two RX combo wlnarc + APAP NS - 3 cases 
Two RX combo ..,,iarc + OTC combo - 1 case 
One RX combo w/narc + OTC combo +A PAP NS - 1 casf One RX combo w/narc + OTC combo + SI APAP - 1 case Two OTC combo + S1 APAP - 1 case 


n=31 


Category 1 
36 (85.7) 
5(11 .9) 
](2.4) 
0 


Products were grouped into five categories as listed in table 4 . Most cases listed an unspecified APAP product . For these products the strength and/or formulation was unknown . The next highest categories involved the use of RX combination products with narcotics and OTC single ingredient products listeu in 122 and 76 cases, respectively . Where the dosage strc . .o, : was determined, SOOmg acetaminophen-containing products appeared to be the most imr!:--ated . 


Most individuals were taking one acetaminophen-containing product . The mean and median daily dose of acetaminophen for individuals taking two or more products was 


0 







" higher than of those taking only one product. Approximately 25% of all individuals took more than one acetaminophen-containing product with higher percentages in hepatic injury categories 4 and 2 . Of the 59 cases that involved the use of two acetaminophen-containing products, the combined use of an RX combo wlnarc and an APAP NS product or SI APAP product occurred most frequently (28 and 12 cases, respectively). The use of two OTC formulations (OTC combo and SI APAP) was mentioned in only eight cases. Of the 11 cases involving the use of three and four acetaminophen-containing products, all but one listed the use of one or more RX combo w/narc (one-2, two-4, three-3, four- 1) . 


" 


Ethanol Use 


One hundred sixteen or 41 % of the cases mentioned a history of ethanol use . Irk 103 cases ethanol use was broadly described as alcoholism or ethanol abuse (64), regular or daily use (20), moderate use (3), occasional use (10), and previous use (6) . Ethanol use in 15 cases was not well described . Forty-eight of the 116 cases also provided information that suggested that ethanol was used at or about the same time as the acetaminophen was being used. 


The mean and median dose of acetaminophen was lower in individuals who reported ethanol use in comparison to those that either did not report ethanol use or reported a 
. 
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" ' negative ethanol history. This supports the premise that individuals who use ethanol may be more susceptible to liver injury with lower doses of acetaminophen.2'7 When we stratified ethanol use by hepatic injury category we noted that 88% (102/116) of ethanol users suffered category 3 or 4 liver injury. Of the 64 individuals previously described as alcoholics or ethanol abusers, 50 developed liver failure while taking an acetaminophen-containing product. 


Underlying or History of Liver Disease 


Seventeen percent of the patients had a history of liver disease or underlying liver disease and 7.6% possibly had a history of or underlying liver disease. The mean and median dose of acetaminophen was lower in individuals with a history of liver disease in comparison to those with no liver disease history. When we stratified liver disease : . :,;tory by hepatic injury category we noted that 83% (58/70) of individuals with underlying or history of liver disease suffered category 3 or 4 liver injury. The liver history ranged from jaundice as an infant and elevated liver function tests to cirrhosis and end stage liver disease. For a more detailed description of the liver history please see appendix 2. 
Of those with a history of underlying liver disease, 20 were probably related to ethanol use and one was felt to be due to pain reliever abuse . Twenty-nine reported a history of viral hepatitis or serology possibly consistent with viral hepatitis . The origin of liver disease was not reported in 18 cases and possibly due to congestive heart failure in one patient. 


" Co-suspect or Concomitant Medications 


Ninety-three cases listed one or more co-suspect medications. A total of 74 different medication were identified, of which 64 are labeled for hepatotoxic events and ten actually have warnings or precautions regarding their potential to cause hepatic failure. These 64 potentially hepatotoxic medications were reported in 63 cases. The mean and median dose of acetaminophen was lower in individuals on potentially hepatotoxic co-suspect medication in comparison to those that were not. However, only 40% of these cases provided dosing information. It is unclear whether the co-suspect medications were contributing factors, solely related, or not causally related to the hepatic event. 
One hundred thirteen cases listed one or more concomitant medications . Concomitant medications are generally not felt to be as temporally related to the onset of the event as the suspect drugs because many are long term or maintenance medications . Nonetheless, some are labeled for hepatotoxic reactions and it is unknown whether the combined use of these products with acetaminophen contributed to the event . A comprehensive list of all medications (co-suspect and concomitant) is provided as appendix 3. 


If is also important to keep in mind that many of the acetaminophen-containing products are combination products with one or more non-acetaminophen ingrcJients . It is unknown what role these ingredients might have had in the hepatotoxic event. 


Summary of all Contributing or Risk Factors 


" 
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LJ 
Of the 282 adult cases reviewed, 107 had no identifying risk factors for liver toxicity other than their exposure to the acetaminophen-containing product. Possible risk factors including a history of ethanol use, preexisting or underlying liver disease, and/or a co-suspect medication that is labeled for hepatotoxicity were identified in the remaining cases. One hundred twelve patients had one risk factor, 51 had two risk factors, and 12 patients had three. 


DISCUSSION/CONCLUSION 


We evaluated 307 US cases of liver injury reported in association with ingestion of one or more acetaminophen-containing drug products received by the Agency between January 1, 1998 to July 31, 2001. These include cases of unintentional overdose, accidental overdose, therapeutic error, abuse and misuse. or those where intention was unknown . Although these cases had no obvious evidence of suicidal intention, we cannot completely rule this out . Twenty-five cases involved pediatric patients less than or equal 12 years of age and 2$2 cases involved adults and patients greater than 12 years of age. 
For both the pediatric and adult evaluations, 60% of patients were categorized with severe life threatening liver injury and liver failure or Hepatic Injury Category 4. Fatalities occurred in approximately 40% of all patients . 


For the pediatric patients, males represented 60% of the cases reviewed . An OTC single " ingredient acetaminophen or an unspecified acetaminophen product was most implicated . The product reported in most cases was an acetaminophen concentrated formulation . Most patients were receiving only one acetaminophen-containing product (22), however there were three patients that received two or more acetaminophen-containing products . Potential contributing factors or confounders were noted in 10 cases . These include co-suspect medication (6), underlying liver disease (4), and a metabolic disorder (1) . 
Twenty-one pediatric cases involved one or more medication errors (definitely-18, possibly-3) . Up to 15 patients received an improper dose or doses higher than the "recommended daily dose" . Four cases specifically reported that teaspoonfuls of medication were administered ins,.,ad a: Jropperfuls . Some cases pointed out that the dosing error occurred either because the parent misunderstood the label instructions (2) or they misunderstood the instructions provided by the health care provider (3) . In three cases, acetaminophen concentrated drops (100 mg/ml) were used instead of acetaminophen suspension (32 mg/ml) . Four were classified as accidental ingestion of an acetaminophen-containing product . Two cases of liver injury were felt to be due to child abuse by the individuals reporting the events. Three cases involved fetal exposure to acetaminophen by matemal ingestion . In all three cases, the mothers took excessive doses of acetaminophen during their pregnancy . There was one case that reported a medication error but did not provide details . There were four cases that did not convey information that would suggest that a medication error resulted in acetaminophen-associated hepatotoxicity . Three of the four cases reported co-suspect medications that might have contributed to the event. 
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For the adult patients, females represented just over 60% of the cases reviewed . Patients in hepatic injury categories 3 and 4 were slightly younger than those in categories I and 2. Of all adult patients (where dose was provided), the mean and median daily dose was 6 .5 and 5 gm/day, respectively . The median daily dose in grams increased with hepatic injury score. Overall, 41 /o provided information to suggest that > 4 grams per day was ingested, 22% provided information to suggest that </= 4 grams per day was ingested, and 37% did not provide any dosing information. 


Most cases listed an unspecified APAP product. The next highest categories involved the use of RX combination products with narcotics and OTC single ingredient products listed in 122 and 76 cases, respectively . Where the dosage strength was determined, 500mg acetaminophen-containing products appeared to be the most implicated . Approximately 25% of all individuals took more than one acetaminophen-containing product with higher percentages in hepatic injury categories 4 and 2. Of the 59 cases that involved the use of two acetaminophen-containing products, the combined use of an RX combination product with narcotic and an unspecified APAP product or single ingredient APAP product occurred most frequently. Potential contributing factors or confounders were noted in many adult cases. These include ethanol use in 41 %, underlying liver disease in 25%, and use of potentially hepatotoxic co-suspect medication in 22%. 
_ In summary, use of higher than the recommended dose of acetaminophen occurred more often than did use of recommended doses or less for both the pediatric and adult cases. . For the pediatric cases, administration of higher than the recommended dose appeared to occur as a result of parents or caregivers misunderstanding either the label or what was conveyed to them by a HCP and/or product confusion . Additionally, there were cases of forced ingestion and accidental ingestion by a child that may have resulted in higher than the recommended doses of acetaminophen. The motive for taking higher than the recommended doses in the adult cases is unknown but may be related to individuals either not being unaware of the potential toxicity associated with the use of acetaminophen or the use of multiple products containing acetaminophen . 
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Appendix 1. The following individuals contributed towards the methodology, review, or analyses of the AERS data . 


Rizwan Ahmad, M.D . 
Allen Brinker, M.D. 
Charlene Flowers, R.Ph . 
David Graham, M.D. 
Lauren Lee, Pharm.D . 
CAPT Michael Johnston, RPh . 
Cindy Kortepeter, Pharm.D. 
John Senior, M.D . 
Lopa Thambi, Pharm.D . 
Joyce Weaver, Pharm .D . 


Appendix 2. Diagnosis of previous liver disease or underlying liver disease of 69 adult patients . (only one diagnosis for each case listed) 


Alcoholic hepatitis 
Alcoholic liver disease 
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SUBJECT : Drug: Acetaminophen Utilization 
Topic : Hepatotoxicity 
PID#: D010092 


******* IMS HEALTH INFORMATION WAS CLEARED ON AUGUST 8, 2002 ******** 
***************** FOR POSTING ON FDA INTERNET SITE ********************** 


I. EXECUTIVE SUMMARY 


This report is prepared in response to a request from the Division of Over-the Counter Drugs to 
study the utilization of acetaminophen (APAP)-containing products in available national 
databases . 


" In 2000 there were about 24 billion units of APAP sold ; OTC products account for 70% of these units 
and the remaining 30% of units are prescription products. 


" APAP containing products are one of the most frequently mentioned medications in ambulatory care 
settings including out-patient hospital clinics, emergency departments and physicians' offices . About 
42% of APAP products used in these settings were non-prescription medications . 


II . INTRODUCTION 


The utilization of APAP-containing products is addressed by analyzing (1) IMS HEALTH, 
Provider Perspective and Retail Perspective AuditsTM, extracted September 2001, (2) the 
National Ambulatory Medical Care Survey, and (3) both components of the National Hospital 
Ambulatory Medical Care Survey (NHAMCS): Emergency departments (ED) and Outpatient 
Departments (OPD). 
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IMS HEALTH Provider Perspective and Retail Perspective are continuing monthly reports 
measuring, in dollars and units, pharmaceutical products purchased by providers of health care, 
such as hospitals, clinics and long term care facilities (Provider Perspective) and by independent 
pharmacies, mail services, chain drugstores, proprietary stores, mass merchandisers, and 
foodstores with pharmacies (Retail Perspective) in the entire United States . 


The National Ambulatory Medical Care Survey (NAMCS) is a national survey that estimates the 
use of ambulatory medical care services in the United States . Findings are based on a multi-stage 
sampling design of visits to nonfederally employed office-based physicians who are primarily 
engagelin direct patient care. Physicians in the specialties of anesthesiology, pathology, and 
radiology are excluded from the survey . Data are obtained on patients' symptoms, physicians' 
diagnoses, and medications ordered or provided. The survey also provides statistics on the 
demographic characteristics of patients and services provided, including information on 
diagnostic procedures, patient management, planned future treatment, and drug information. 


The National Hospital Ambulatory Medical Care Survey (NHAMCS) is designed to collect data 
on the utilization and provision of ambulatory care services in hospital emergency (ED) and 
outpatient departments (OPD). Findings are based on a national sample of visits to the 
emergency departments and outpatient departments of noninstitational general and short-stay 
hospitals, exclusive of Federal, military, and Veterans Administration hospitals, located in the SO 
States and the District of Columbia . The survey is a multistage probability design with samples 
of geographically defined areas, hospitals within these areas, clinics within hospitals, and patient 
visits within clinics . Annual data collection began in 1992 . 


" III. RESULTS 


WS HEALTH Provider Perspective and Retail Perspective provides a national estimate of total 
units (number of individual tablets, capsules, etc.) of APAP products purchased in the United 
States . In the year 2000 there were about 24 billion units of APAP sold ; OTC products accounted 
for 70°!0 of these units and the remaining 30% of units were prescription products . OTC products 
were purchased equally as either a single or combination entity (51°!o single vs . 49% 
combination entity), whereas, the prescription products were almost exclusively combination 
entities (0.02% single vs . 99.98°lo combination) . 


Based on other published reports, APAP-containing products are one of the most frequently 
medications in ambulatory care settings including out-patient clinics, emergency departments 
and physicians' offices (1-3). In 1999, there were 22,290,000 (in NHAMCS, emergency 
departments), 5,831,000 (in NHAMCS, outpatient hospital departments), and 36,343,000 (in 
NAMCS, office-based visits) mentions of APAP containing products (1-3). Table 1 displays the 
distribution of OTC products and percent age and sex by type of ambulatory setting for visits in 
which APAP-containing products were mentioned . As this table shows, a total of 64,454,000 
APAP containing products were mentioned in a total of 62,390,000 visits made to the 
ambulatory care system . About 42% of these products were non-prescription medications. One 
reason why this estimate is much smaller than the IMS HEALTH estimate is that both NHAMCS 
and NAMCS surveys collect only the medications which are mentioned or prescribed by 
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physicians and not those medications used without physician direction . The second reason is that 
IMS HEALTH Provider Perspective and Retail Perspective counts the tablets purchased by retail 
outlets and health care providers, not the number of prescriptions dispensed or advice made by 
physicians. 


As this table shows, OTC products were mentioned more frequently on visits made to outpatient 
hospital cIinics than any other type of setting (i.e. 58.0°lo in OPD vs . 46.0°lo in ED and 36.3% in 
office-based visits). 


Among*all visits (ED, OPD, office-based visits) with mentions of APAP-containing products, the 
distribution of age groups (<6, 6-19, 20-64, and >64 years of age is about 12.6, 10.5, 59.0, and 
17.9 percent respectively) . APAP products for very young children (younger than 6 years of age) 
are more likely to be over-the-counter than prescription (data not shown). 


IV. SUMMARY 


Acetaminophen is a highly utilized drug, particularly OTC. The drug is used by both men and 
women and all age groups . Any serious adverse events associated with this drug, even rare ones, 
could be a public health concern given the utilization patterns . 


" 
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Tablel . The percent distribution of selected variables for visits in which APAP-containing products were mentioned b t of settin , United States, 1999 
"KW. 


- 


t ~t,~ ` 
. 


f/Y 
"l 


~ 


} . ' 


'~ 


Vol 
a~.ll~r.~ . . 


y~ 


/~ 


~ ~ 
O


. x ' .. . 


'


yH~`~Tyy ~


_ 
. 


. .lOW < 


~ 
10,41 
j~]/)~y ' 


V1Sit$ 
Products 
Over-ft-counter 41 .6 46.0 58.0 36 3 Prescription 59.7 


. 
56.4 44.4 64 1 Age distribution . 


Less than 6 years 12.6 1(,7 21 . 
6-19 years 10.5 14.3 . 12.1 8 0 20-64 years 59.0 


. 
58.4 51 .7 60 5 65+ ears 17.9 


. 
10.6 14.6 22,9 Sex 


Female 55.0 52.1 56.8 56 4 Male 45 .0 . 
47.9 43 .2 43.6 
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SUBJECT: Drug: Epidemiology of Acetaminophen-related overdose 
Topic: Hepatotoxicity 
PID#: D010092 " 


I. EXECUTIVE SUMMARY 


This memorandum is prepared in response to a request from the Division of Over-the Counter 
Drugs to study acetaminophen-related adverse outcomes in available national databases . 


In summary, an analysis of three national surveys and national mortality data have provided the 
following APAP-related overdose findings : 


Emergency Departments Surveys 
" During 1993-1999, on average, 56,680 ED visits were made annually for APAP-related 


overdoses . APAP-related overdoses comprised seven percent of ED visits for all overdoses 
with drugs, medicinal substances and biologics . 


" Among APAP-related overdoses visits made to EDs, 56% involved intentional overdoses, 
23% involved unintentional overdose, and intentionality was unknown in the remainder . 


" Among the unintentional overdoses evaluated in EDs, three-quarters were thought to be 
accidental ingestions and one-quarter were due to therapeutic misuse . 


" In 43% of APAP-related overdose visits made to EDs, patients were admitted to a hospital or 
transferred to another facility . 


" Alcohol intake was mentioned in about 10% of visits made to the ED related to APAP-
related overdose . 







" " OTC APAP products were mentioned in 85°l0 of APAP-related overdoses evaluated in EDs. 
Only 15% of overdoses involved prescription products containing APAP. 


National Hospital Discharge Survey 
" During 1990-1999, there were on average, 26,256 hospitalizations annually related to APAP 


overdoses . These comprised 11°Io of total hospital discharges related to overdoses with drugs, 
medicinal substances and biologics. 


" Young children contribute to only 2% of APAP-related overdoses that are hospitalized and 
females contribute to nearly 70%. 


" Alcohol related conditions were mentioned in about 19% of hospital discharges . 
" In more than 74%a of hospital discharges related to APAP overdoses, patients intentionally 


overdosed with APAP; patients unintentionally overdosed in 8% and intentionality is 
unknown in the remainder. 


" Severe liver toxicity was reported in about 2% of APAP-related overdose hospitalizations, or 
approximately 548 discharges per year. 


Mortality Data 
" There are approximately 458 deaths related to APAP overdose each year, of which 100 are 


related to unintentional APAP overdose. 
" The majority of patients who died from unintentional APAP-related overdose have liver 


disease listed in their death records. 


" ̂̀ The public health impact of APAP-related overdose in the US overall, and for unintentional 
APAP overdose in particular, is depicted in Figures 1 and 2 below. 


II . BACKGROUND 


Acetaminophen (APAP) is an antipyretic analgesic drug used widely around the world . It was 
first introduced in 1893 (1) and approved to be marketed as an over-the-counter product in the 
1960s (1) . Acetaminophen is now one of the most commonly used drugs in the United States (2-
5) . Except for the hepatotoxicity that has been associated with major overdoses, APAP has not 
been associated with any other major ad~, rse drug -ictions . APAP-induced hepatotoxicity may 
result in liver failure and deaths when expeditious treatment does not occur . APAP overdose is 
the leading cause of toxic drug ingestions in the United States (6) and is reported to contribute to 
20°Io of all acute liver failures diagnosed in a multicenter acute liver failure study in the United 
Sates (7) . Most APAP overdoses are the result of suicide or parasuicide (suicidal gesture) (8). 
About 14-21 % of overdoses are related to therapeutic misuse/abuse and are classified as 
unintentional (8-9) . Taking more than the recommended dose to relieve pain, abuse of narcotic 
APAP containing products, inadvertently taking several different APAP-containing products 
simultaneously, and taking the wrong dose because of confusion about the dose due to variation 
in concentrations and formulation among APAP products are among the patterns observed in 
unintentional overdoses . The APAP toxic dose is variable but it is usually achieved with a single 
dose over lOg, which is far more than the 4.0 g daily recommended for therapeutic use (10-11) . 


" There are some cases of APAP hepatotoxicity in which the patient's APAP dose was in the 
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" therapeutic range or was at a modestly high dose of acetaminophen . Chronic ethanol ingestion 
(12-14), malnutrition (15), and concomitant use of APAP with certain drugs (16) or in certain 
disease conditions (17) are among factors which are proposed to enhance the toxicity of 
acetaminophen at therapeutic or at minimally toxic doses . 


In this report, we estimate the public health impact of hepatotoxity in the U.S . by analyzing 
various national databases . 


Methods: 
We examined the pattern of APAP-related overdoses seen at emergency departments (EDs), 
among hospitalized patients and among deceased individuals in the United States . Mortality data 
and three national surveys were used for this analysis . Two of the three surveys obtained data 
from EDs; the National Hospital Ambulatory Care Survey (NHAMCS) and the National 
Electronic Injury Surveillance System (NEISS). The third survey, the National Hospital 
Discharge Survey (NHDS), was used to describe APAP-related overdoses that resulted in 
admission to a hospital . We also used the National Multiple Cause of Death file to describe 
APAP-related deaths . The variables examined are listed in the table below. 


Table 1. Characteristics of Nationally Representative, Population-Based Survevs 
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" Total visits Yes Yes, but underestimated Yes Total deaths 
Setting ED ED Inpatient deaths 


(hospital 
discharge) 


Age No Yes Yes Yes 
Sex No Yes Yes Yes 
Intentionality No Yes Yes (Proxy Yes (Proxy 
Specified? b codes) b codes) 
Ethanol Use No Yes Yes (Proxy Yes (Proxy 
Described? b codes) b codes) 
Disposition No Yes Yes No 
OTC APAP No Yes No No 
Distinguished? 
Acute liver failure No No Yes Yes 


[Other liver problems ~ No No No Yes 


Emergency Department Evaluation of APAP-Related Overdoses : 


Since both NEISS and NHAMCS collect data on ED visits, we used both databases to address 
different issues related to APAP overdoses. NHAMCS is not an appropriate database for 
studying intentionality because the definitions of intentionality of injury are inconsistent across 
different survey cycles and the sample size for the recent three survey years was not sufficient to 


. provide a reliable estimate of intentionality . However, we were able to use NEISS to provide 







. insight about intentionality. Unlike NHAMCS, NEISS has sufficient sample size to characterize 
the intentionality of the APAP-related episode. We did not use NEISS to estimate the total 


. number of APAP-related overdoses evaluated in EDs because the comment field that we used to 
identify APAP-related visits was limited to the drug product names listed in Appendix A. We do 
not believe this list includes all APAP products and, additionally, there are likely to be missed 
APAP cases because of misspelled product names. For these reasons, we used NHAMCS to 
provide an estimate for annual visits made to EDs for APAP-related overdoses (1993-1999), and 
we used NEISS to characterize the APAP-related overdoses with respect to demography, 
dispositions, and intentionality. 


Survey Descriptions 


The Centers for Disease Control and Prevertion, National Center for Health Statistics (NCHS) 
conducts the National Hospital Ambulatory Medical Care Survey (NHAMCS) on an annual 
basis. One of the components of NHAMCS is a survey of ambulatory care services in hospital 
EDs. It is a probability sampling of visits made to EDs of non-institutional general and short-stay 
hospitals, exclusive of Federal, military, and Veterans Administration hospitals, located in the 50 
States and the District of Columbia . Within selected hospitals, hospital staff are instructed to 
complete patient record forms for a systematic random sample of patient visits during a randomly 
assigned 4-week reporting period . Data are obtained on demographic characteristics of patients, 
expected source(s) of payment, patients' complaints, physicians' diagnoses, diagnostic/screening 
services, procedures, medication therapy, disposition, types of health care professionals seen, 


~ causes of injury (where applicable), and certain characteristics of the hospital, such as type of 
'" ownership. All listed diagnoses (up to 3) and all listed procedures (up to 4) are presented 


according to their code number in the International Classification of Diseases, 91h Revision, 
Clinical Modification (ICD-9-CM). In this survey the causes of injury are coded based on 
external causes of injury and overdose (E-CODE) of the international classification of diseases . 
Public use files of NHAMCS data were obtained by accessing the following Internet site : 
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Datasets/NHAMCS/ . 


The Consumer Product Safety Commission's (CPSC) National Electronic Injury Surveillance 
System All Injury Program (NEISS-AIP or NEISS), collects data on consumer product-related 
injuries treated in EDs. Annually a sample of 66 hospitalc is selected to report injury-related 
information of all consumer product-related injuries treated at these hospitals . Data obtained 
include demographic characteristics of patients, product(s) involved, intentionality, diagnosis, 
body part affected, ER disposition, incident locale, fire involvement, and work related injuri: _ . In 
this survey the cause of injury and the diagnosis are coded by definitions developed by CPSC. 
Our analyses used the specific product name data fields to distinguish prescription and OTC 
acetaminophen products (Appendix A). CPSC has collected data on drug overdoses in children 
under 6 years since the inception of its surveillance system in 1973 . Starting in July 2000, data on 
drug injuries for individuals 6 years of age or older were collected as part of NEIS° "o. The 
NEISS- AIP data used in our analyses were from special CD-ROM files made available'- " ~ the 
CPSC solely to Federal government agencies . These files contain hospital identifiers and, 
specific product names that are not releasable to the public . 


" 
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" APAP-Related Overdose Hospitalizations : 


The National Hospital Discharge Survey (NHDS) is a national probability survey conducted 
annually to characterize inpatients discharged from non-Federal short-stay hospitals in the United 
States . Only hospitals with an average length of stay of fewer than 30 days for all patients, 
general hospitals, or children's general hospitals are included in the survey . Federal, military, and 
Department of Veteran's Administration hospitals, as well as hospital units of institutions (such 
as prison hospitals), and hospitals with fewer than six beds staffed for patient use, are excluded. 
Estimates are provided of demographic characteristics of patients discharged, geographic region 
of hospitals, conditions diagnosed, and surgical and nonsurgical procedures performed . 
Measurements of hospital use include number and rate of discharges and days of care, and the 
average length of stay . Estimates of first-listed diagnoses, days of care, all-listed diagnoses (up to 
7), and all-listed procedures (up to 4) are presented according to their code number in the 
International Classification of Diseases, 9`h Revision. In this survey, the diagnostic fields may 
include symptoms and illness codes as well as external cause of injury codes (e.g., external cause 
of injury due to accidental overdose with acetaminophen) . All NHDS analyses were conducted 
on public use data files available either on CD-ROM (years 1990 - 1999) or the CDC Internet 
site : ftp://ftp .cdc.gov/pub/Health_Statistics/NCHS/Datasets/NHDS/. 


APAP-Related Overdose Deaths: 


The National Multiple Cause of Death file is a database that was developed and maintained 
" through a collaboration between the NCHS and states that provide access to statistical 


information from death certificates . Medical information on the death certificate is coded using 
World Health Organization rules specified in the International Classification of Diseases (ICD). 
This file includes demographic and geographic information, and the underlying cause-of-death 
along with up to 20 contributing causes-of-death . 


Definition of terms 


NHAMCS-ED 
" APAP-related visit 


Any encounter which included the follo .~,ng codes: poisoning by aromatic analgesics, not 
elsewhere classified (965.4) or external cause of injury due to accidental poisoning by 
aromatic analgesics, not elsewhe:-. classified (E850.4) were considered an APAP-related 
overdose visit. The aromatic an~'.gesics included in these two codes were Paracetamol, 
Acetanilide and Phenacetin . The last two medications are no longer marketed in the United 
States, therefore these codes were considered to represent Paracetamol. 


NEISS 
" APAP-related visit 


Any visit in which use of ar APAP product [i .e ., either prescription or over-the-counter 
(OTC)] was mentioned in the comment field and the cause of injury was defined as 
"poisoning" . 


CJ 
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" " Intentionality 
We used comment fields in the NEISS database to assign the intentionality of APAP 
poisoning. Our justification and method of coding is as follows: Overdosing from APAP can 
be intentional or unintentional with respect to injury . If the NESS record mentioned 
"suicide", it was categorized under intendonality as a suicide. If the word "suicide" or 
"hurting oneself' was not mentioned in the record, but there was a strong indication that the 
APAP overdose occurred intentionally (without therapeutic intent), the intent of APAP 
overdose was classified as parasuicide. For example, if the record mentioned the patient took 
APAP and had a relationship problem, or anger, the intentionality was categorized as 
parasuicide. Unintentional overdoses include ingestion, for example, when young children 
ingest drugs they are not supposed to . The intentionality of APAP-related overdoses for any 
child less than 6 years old was coded as accidental ingestion, unless stated otherwise . 
Another type of unintentional overdose is therapeutic misuse, which occurs when patients 
experience an APAP overdose as they are trying to reduce their symptoms, or when they are 
confused between drugs names or packages, or when they simultaneously use different APAP 
products (over-the counter products and prescription products). If cases could not be clearly 
classified as intentional (suicides or parasuicide), or unintentional (accidental ingestion or 
therapeutic misuse), the intentionality was classified as unknown. (See Appendix B) 


" Alcohol use 
Any use of ethanol or alcoholic beverages mentioned in the comment fields was taken to 
indicate pertinent exposure to alcohol. 


" Over-the-counter/prescription products 
" APAP products were classified as either prescription or non-prescription/over-the-counter 


(OTC) depending on the brand name of the product. 


NHDS 
" APAP-related hospitalization - same codes were used as for NHAMCS-ED . 


" Other poisoning by drugs, medicinal substances, and biologicals 


Any poisonings due to medications other than -,,,,,AP were defined by the injury and 
poisoning codes (960.0-965 .3, 965.5-979 .9) or external cause of injury (E850.0 - E850.3, 
E850.5-E858.9) 


" Intentionality 


The NHDS does not collect information on intentionality . Intentionality for APAP-related 
hospitalizations was classified using the following diagnostic codes (see Appendix B) : 
1 . Intentional 


- Any record with an external cause of injury listed as suicide or self-inflicted injury 
(E950-E959)] or 
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" - Simultaneous poisoning with APAP and other medicinal and biologic substances 
(assumed to be presumptive suicides or parasuicides) were used as a surrogate for 


- intentional overdosing . 


2. Depressive disorders 


- Any record with ICD-9 codes of 309.0-309.1(brief or prolonged depressive reactions), 
311 (depressive disorder, not elsewhere classified), 301 .12 (chronic depressive 
personality disorder), 301 .13 (cyclothymic disorder), 300.4 (neurotic depression), 
298.0 (psychogenic depressive psychosis), 296.2 (major depressive disorder, single), 
296.3 (major depressive disorder, recurrent episode, 296.5 (bipolar affective disorder, 
manic), 296.6 (bipolar affective disorder, mixed), 296.8 (manic-depressive psychosis, 
other and unspecified), 308 .0 (acute reaction to major stress, predominant disturbance 
of emotion), or 313 .1 (disturbance of emotions specific to childhood and u.iolescence, 
with misery and unhappiness) . Since depressive disorder is a risk factor for suicide 
and at the same time, people with chronic pain may be more prone to depression, we 
examined this disorder separately. These records were specifically excluded from the 
unintentional overdose category but were included under intentional or unknown as 
appropriate. 


3 . Unintentional overdose is defined as 
- Any records with the code (E850.4) without any indication of intentional overdosing 


and/or depressive disorders . 


4. "Unknown" intentionality is defined 
- The remaining records which did not meet the above definitions. 


" Alcohol-related conditions 
- Any record that listed a toxic effect of alcohol (980.0), alcohol dependence syndrome 


(303), alcohol abuse (305.0), accidental poisoning by alcohol, not elsewhere classified 
(E860.0-E860.1), and alcoholic psychoses (291) was considered to be related to 
alcohol. 


" Acute liver toxicity 
We used ICD9-CM codes to define acute liver toxicity and its severity. The classification of 
liver toxicity was hierarchical and the severity was defined as follows: 


- Any encounter that listed the diagnostic codes hepatorenal syndrome (572.4), hepatic 
coma/hepatic encephalopathy (572.2), acute or subacute liver necrosis/acute hepatic 
failure (570), liver transplant (V42.7), complications of liver transplanted organ 
(996.82), or any encounter that listed liver transplant as a procedure code (50.5) was 
considered a severe/life threatening case . 


- Any encounter that did not meet criteria for severe/life-threatening and which listed 
jaundice (782.4), coagulopathy (286.9), coagulation defect due to liver disease 


" (286.7), or biliuria (791 .4) was considered a moderately severe case . 
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" 
' - Any encounter which was not otherwise classified as severe/life-threatening or 


- moderately severe and which listed transaminsasemia (790.4), or hepatitis, 
noninfectious toxic (573.3) was considered a mitd to moderate case. 


Any encounter which was not otherwise classified as severe/life-threatening, 
moderately severe or mild-moderate and which listed unspecified liver disorder 
(573 .9) was considered an unknown or unspecified case . 


" Liver diseases 
The classification of liver disease was hierarchical and defined as follows: 
1 . Acute Liver Toxicity 
2. Chronic alcoholic liver disease 
_ Any record which was not otherwise classified as acute liver toxicity and which listed a 


liver problem related to alcohol was considered alcoholic liver disease (571 .0-571 .3). 
3. Chronic non-alcoholic liver disease 


Any record which was not otherwise classified as acute liver toxicity or alcoholic liver 
disease and which was listed as chronic liver disease and cirrhosis "without mention of 
alcohol" (571 .4-571 .9). 


4. Other liver disease 
Any record which was not otherwise classified as acute liver toxicity, alcoholic liver 
disease, or chronic liver disease, and which listed liver abscess and sequelae of chronic 


" liver disease except for hepatic coma, hepatorenal syndrome, and portal hypertension 
(572.0-572 .1, 572.3, 572.8), or other disorder of liver (573.0-573 .2, 573.4-573 .8) was 
considered other liver problem. 


5. No liver problem 
Any record that did not list any liver conditions as defined above was considered as no 
liver problem. 


Mortality Data 
" APAP-related deaths 


0 


Any death record which included the following codes: poisoning by aromatic analgesics, not 
elsewhere classified (965.4) or ex:_.nal :ause of injury due to accidental poisoning by 
aromatic analgesics, not elsewhere classified (E850.2) were considered an APAP-related 
poisoning visit. The aromatic analgesics included in these two codes were Paracetamol, 
Acetanilide and Phenacetin . The last two medications are no longer marketed in the United 
States, therefore, these codes were considered to represent Paracetamol . 


" Other overdose by drugs, medicinal substances, and biologicals 
- Any poisonings due to medications other than APAP were defined by the injury and 


poisoning codes of : 960.0-965 .3 and 965.5-979.9 or external cause of injury (E850.0 
- E850.1, E850.3-E858.9) 


" Intentionality 


8 







The mortality file does not collect information on intentionality. Intentionality of APAP-
related deaths was defined in the same way as for 1VHDS data (see above and Appendix 13): 
1 . Intentional- see above for 1VHDS 


2. Depressive disorders 


Any record with ICD-9 codes of 309.0-309 .1 (brief or prolonged depressive reactions), 
311 (depressive disorder, not elsewhere classified), 301 .1 (affective personality 
disorder), 300.4 (neurotic depression), 298.0 (psychogenic depressive psychosis), 
296.1 (Manic-depressive, depressive type), 296.3-296.6 (Manic-depressive psychosis: 
currently depressive type, mixed type, or unspecified type), 308.0 (acute reaction to 
major stress with depressive symptoms), or 313 .1 (disturbance of emotions specific to 
childhood and adolescence, with misery and unhappiness) . Since depressive disorder 
is a risk factor :or suicide and at the same rime, people with chronic pain may be more 
prone to depression, we examined this disorder separately . These records were 
specifically excluded from the unintentional overdose category but were included 
under intentional or unknown as appropriate. 


3. Unintentional overdose- similar to NHDS definition except we used E805.2 rather 
than E805.4 


4. "Unknown" intentionality -see above for NHDS 


" Alcohol-related conditions : 
Any record that listed toxic effect of alcohol (980.0), alcohol dependence syndrome (303), 
alcohol abuse (305.0), accidental poisoning by alcohol, not elsewhere classified (E860.0-
E860.1), and alcoholic psychoses (291 .0-291 :9) was considered to be related to alcohol . 


" Acute Liver Toxicity 
The classification of liver toxicity was hierarchical and severity was defined as follows: 


1 . Any record that listed the diagnostic code hepatorenal syndrome (572.4), hepatic 
coma/hepatic encephalopathy (572.2), acute or subacute liver necrosis/acute hepatic 
failure (570), or liver transplant (V42 .7) was considered a severe/life threatening case . 


For mild to moderate, moderately severe, and unspecified liver toxicity see definitions listed 
under NHDS . 


" Liver diseases : same categories as for NHDS. 


Method of Analysis 


All the surveys analyzed in this report were based on a sample of visits made to EDs (NEISS and 
NHAMCS-ED) or from hospital discharges (NHDS). National estimates of all ED visits and 
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hospital discharge encounters that occurred in the United States were obtained by giving each 
record a corresponding weighting factor provided in the databases. 


The estimates of APAP-related visits from NHAMCS were based on weighted data for 96 
APAP-related visits collected during 1993-1999 surveys. Data were weighted by the inverse of 
the probability of selection divided by 7 (the number of years analyzed) to provide an average 
annualized estimate of the national number of APAP-related overdose visits during the years 
1993-1999. 


The NEISS data were based on 340 APAP-related overdose visits made between January 1, 2001 
to June 30, 2001 . Each sample weight was multiplied by 2 in order to annualize estimates for the 
national population . We assumed there was no seasonality to APAP overdose. 


The IVHDS data was based on a sample of 2,232 APAP-related overdose hospital discharges 
during the years of 1990-1999. Each record was multiplied by its corresponding sample weight, 
and then divided by 10 in order to estimate the average annual hospital discharges . 


The multiple cause of death file includes all death certificate data in the U.S . To get the average 
annual number of APAP-related overdose deaths during 1996-1998, each record was multiplied 
by a factor of 1/3. 


Since NHAMCS, NEISS, and NHDS are sample surveys, the estimates are subject to sampling 
variability that can occur by chance . The reliability of each estimate is related to the sampling 
variability. It should be noted that estimates based on less than 30 counts are considered 
unreliable regardless of the magnitude of sampling variability . In this report, data are not 
presented in tables when the sample size is less than 30; however, we report the qualitative 
findings in the text . 


III. REVIEW OF NATIONAL DATABASES 


Emergency Departments 


The NHAMCS database was used only to estimate the annual ED visits related to APAP 
overdoses for the years 1993-1999 and the contribution of APAP-related overdoses to overall 
visits associated with overdose by drugs, medicinal substances, and biologics . The NEISS 
database was used to describe the characteristics of APAP-related visits to EDs. 


Based on NHAMCS, during 1993-1999 an average of 56,680 ED visits were made annually for 
APAP-related overdose . The APAP-related visits comprised about eight percent of ED visits 
related to all medicinal and biologic substance overdoses. 


In Table 2, the description of APAP-related overdose visits made to Ells in 2001 based on 
NEISS is displayed . In about 17% of such visits, the patient's age was 5 years or younger. The 
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. majority (65%) of APAP-related visits were 17 to 64 year olds . The percentage of visits made by 


females was higher than for males (63% vs. 37%). 


Twenty-three percent of APAP-related ED visits were unintentional; 17% were due to accidental 


ingestions and approximately 6% were due to therapeutic misuse . (Note: The estimate for 


therapeutic misuse is approximate since it is based on less than 30 cases.) The majority of the 


APAP-related visits among patients less than 6 years of age were due to accidental ingestion. 


(Note: The preponderance of this type of visit in children could be due to our coding procedure 


which classified APAP-related overdoses in children less than 6 years of age as unintentional 


ingestions unless there was evidence of therapeutic misuse of the medication .) In 56% of APAP-


related ED visits the overdose was intentional, either suicide attempt (44%) or parasuicide 


(12%). In 20% the intentionality could not be assessed (Table 2) . 


In about 55% of ED visits, the patients were released home. In as many as 4396 of visits, the 


patients were admitted to the hospital (either to the same hospital or other hospital, including 


long/short term facilities), and 2% were held for further observation . None of these patients died 


in the surveyed hospitals. (A few deaths were observed in NHAMCS-ED, suggesting that death 


occurs rarely in Emergency Departments.) 


Further examination of intentionality and hospital disposition in NEISS showed that intentional 


overdose cases tend to be older, female, and be transferred to the hospital than unintentional 


overdoses (data not shown). 


`` ` According to NEISS, only 15% of APAP-related visits involved a prescription product 


containing APAP. In about 85°l0 of these visits, the patients used exclusively over-the-counter 


(OTC) products . Over-the-counter products were more frequently reported among unintentional 


APAP-related overdoses than intentional APAP-related overdoses . However, when comparing 


OTC versus Rx product use and intent it is important to remember that the root cause for 


unintentional overdoses among children (accidental ingestion) generally occurs with OTC 


products and thus the overall percentage of OTC products used among unintentional overdoses is 


skewed. When we compared unintentional overdoses by therapeutic misuse to intentional 


overdoses we found Rx products were more common in the unintentional group, although the 


numbers were too small to make a definite concl~~~~on . 


Hospital Discharges 
During 1990-1999, there were on average, 26,256, hospitalizations annually related to APAP 


overdoses. These comprised 11% of total hospital discharges related to overdoses with drugs, 


medicinal substances, and biologics (Table 3) . Although there was no significant change in the 


percent of hospitalizations due to overdose by all drugs and biologics between the periods of 


1990-1994 and 1995-1999, there was a slight increase in percent of APAP-related overdoses 


during the period 1995-1999 compared to the 1990-1994 period (data not shown). , 


In about 73% of APAP-related overdose hospitalizations, the patient ages were between 17-64 


years, and in 21%, the. patients were between b and 17 years . A small percentage of APAP- 


11 







related overdose hospitalizations were among individuals younger than 6 years or older than 65 
years. The percentage of females hospitalized was higher than for males (69% vs. 31 %). 
A review of the other diagnostic codes associated with APAP-related overdose hospitalizations 
in the NHDS suggest that 74% of the hospitalized cases were intentional. Suicide was coded in 
60% of discharges ; overdose due to APAP with other medicinals (i .e ., parasuicide) was listed in 
about 41%. About 8% of hospitalizations had a listing for unintentional APAP overdose without 
a listing for either suicide, overdose with other drugs, medicinal substances and biologics, or 
depressive disorders. The intentionality of the remaining encounters was considered unknown. 


Alcohol-related conditions were listed in 19°b of all APAP-related overdose hospital discharges . 
In APAP-related encounters regardless of their intentionality, the level of alcohol-related 
conditions was quite high in comparison to the level of alcohol-related conditions among all 
other discharges in the database (i.e . .for any other conditions) (3°l0) . 


Few (5%) of the hospital encounters had evidence of hepatotoxicity. Of these, about 429(v were 
described as severe or life threatening liver toxicity (that is, about 2% of all APAP-related 
hospitalizations or about 548 hospitalizations per year). 


In about 73% of all APAP-related overdose hospital discharges, the patients were treated and 
discharged to home. In about 11% of encounters, the patients were transferred to short-term 
facilities, and in 3% of encounters, patients were transferred to long-term facilities . Patients died 
in less than 1 % of APAP-related overdose hospital discharges (approximately 200 deaths per 
Year) 


In Table 4, we display the percent of encounters for some selected variables by intentionality . 
Compared to patients with intentional overdoses, patients who were hospitalized for 
unintentional overdoses were equally distributed by genders, were more likely to have acute liver 
toxicity and more likely to be discharged to home than intentional over doses. Note, due to the 
small size of some categories, this interpretation should be taken with caution. 


Mortality files: 


During 1996-1998, a total of 1375 deaths identified in which APAP overdosing was either the 
underlying cause of death or was a contributing cause of death (See Table 5) . One thousand ter, 
records had mentioned either suicide or intentional over-overdose, 7 deaths had included a 
depressive disorder (i .e ., without any indication of suicide or parasuicide), 300 deaths were listed 
as an APAP-related unintentional overdose, and in 58 APAP related overdoses, the intentionality 
could not be defined. In summary, during 1996-1998, the average annual deaths from APAP-
related overdose is about 458 of which 22% can be attributed to unintentional overdose . 


:About 58% of APAP-related deaths occurred among females. About 14% oi the deaths c^^urred 
among persons who were 65 years or older. The:re were six deaths in which the deceased persons 
were less than 6 years of age. One died from unintentional overdose and 3 died from intentional 
overdose . Although these three children had "accidental poisoning by acetaminophen" listed as 
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underlying cause-of-death, we classified them as intentional because they had APAP overdose 
along with other drug overdoses (see Page 9) . Note : among the 1010 intentional overdose cases, 
there are a total of 49 deaths related to "accidental poisoning by acetaminophen" but because of 
our definition, they are classified here as intentional overdose. 


Compared to intentional overdose cases, unintentional overdose cases had a higher percentage of 
64 or older aged persons (23% vs . 11 %) 


About 6% of all APAP- related overdose deaths had alcohol-related conditions . The percentage 
of cases with alcohol related conditions was higher for intentional than unintentional overdose 
cases (7 .0°!o vs . 3 .0%.) About 13% of APAP-related deaths were reported to have acute liver 
toxicity . Acute liver toxicity was higher among unintentional APAP-related deaths (28%) than 
intentional deaths (8%) . 


Overall, fatal unintentional APAP-related overdoses had a relatively higher proportion of any 
type of liver disease including chronic alcoholic, chronic non-alcoholic and other liver disorders. 
Further analysis of the "other liver diseases" found that almost all cases had a condition recorded 
as "other sequelae of chronic disease." 


13 







IV. ~ DISCUSSION 


Acetaminophen is available at any supermarket or convenience store; it is manufactured as a 
single ingredient or in combination with other OTC or prescription drugs; and it is manufactured 
in various formulations and concentrations . These variations in manufacturing and packaging as 
well as the ease of access have created opportunities for misuse or abuse of this generally safe 
and effective medication . In the 1999 annual report of the American Association of Poison 
Control Centers Toxic Exposure Surveillance System (TESS), there were 108,102 APAP-related 
calls representing 10°!0 of 1,020,598 exposures reported with all pharmaceutical substances (18) . 
Combining this information with our findings, we summarize the public health impact of APAP 
overdose cases in Table 6 and Figure 1 below. Note, in this figure, each estimate is derived from 
a source which is independent from other sources. For example, a11458 deaths reported in death 
files might not have occurred in the hospital . Deaths may have occurred at home, during transfer 
to the emergency department or at emergency departments. 


. 
0" 


Figure 1 .'ilie number of APAP-related overdose presentations to the TESS (1999), ED (averaged for the years 1993J999), NHDS (averaged for 
the years 1990-1999), and mortality data (averaged for the years 1996-1998). These estimates are independent. 


" 
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The majority of APAP-related overdoses are deliberate self-harm episodes . Unintentional 
overdoses comprised about 8°!o to 23% of E1PAP related cases depending on the data source 
examined . In Figure 2, we depict the public health burden of unintentional APAP overdoses in 
the US. 


Figure 2 . The number of APAP-related unintentional presentations to the ED (averaged for the years 1993-1999), NHDS (averaged for the years 
1990-1999), and mortality data (avenged for the years 1996-1998). These estimates are independent . 


Unintentional overdose due to therapeutic misuse has been reported in the literature to contribute 
to 14%-21% of all APAP-related overdose hospitalizations in urban county hospitals (8-9). 
These cases are reported to have lower APAP doses, to be severe and more likely fatal compared 


" to intentional cases (8-9). The potential for delay in treatment of unintentional overdose cases is 
proposed to be the reason for the high morbidity and mortality (19) . In this report, we could not 
make any meaningful comparisons of mortality and morbidity between unintentional and 
intentional APAP overdose cases because either the data source did not collect information on 
outcome of the overdose (e.g., NEISS) or the data were too scarce to make an appropriate 
comparison (e.g ., NHDS or NHAMCS). 


The death certificate data provided information on associated liver diseases . Intentional fatal 
APAP overdose cases were less likely to have concomitant acute liver disease than unintentional 
cases. This finding is not surprising since intentional APAP-related overdoses were often 
associated with ingestion of other medicinal substances or chemicals so the injury could have 
been the result of other agents (about 85% of intentional fatal APAP overdoses are associated 
with other drugs, medicinal substances and biologics, data not shown) . Note, by definition 
unintentional overdose could only have been due to APAP overdose (i .e ., without any other 
medicinal products) . Overall, fatal unintentional APAP-related overdoses had a higher proportion 
of non-alcoholic and alcoholic liver disease, and "other sequelae of chronic liver disease." The 
higher percent of liver disease in unintentional APAP-related overdoses compared to intentional 
overdoses (75% vs. 16%) remains significant even after adjusting for age and sex. 


In this report we completed secondary analyses on several databases to address the public health 
impact of APAP overdose . We were limited by the definitions used and data gathered in these 
databases . The data collected in these databases usually cover the conditions that were diagnosed 


" at the time of patient presentation at the setting and therefore, do not reflect the true prevalence 
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of the conditions . Also, some conditions such as suicide or alcoholic liver disease may have had 
intentionality listed as unintentional overdose or as "chronic liver disease" respectively to 
minimize the social stigma associated with these conditions . The observed difference in liver 
conditions between intentional and unintentional overdose could be due to a detection bias of the 
medical examiner - in unintentional cases, the medical examiner may look for the presence of 
underlying disease that may explain the cause of death. We were also limited by using a series of 
codes that may not represent the true prevalence of these conditions . 
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Table 2. The Characteristic of APAP-Related Overdose Visits Made to EDs (NEISS) -2001 
ti'ariables " ~Veiglited . Percent ' Sample: . 


' ~Estima~e , sizeT 
Total 40,997 100 340 
Age group 
<6 years 7,132 17.4 75 
6-16 years 6,539 15 .9 . 65 
17-64 years 26,578 64.8 191 
>65 ears ** ** ** 
Gender 
Female 25,822 63 .0 221 
Male 15,174 37.0 119 
Intentionality category 
Unintentional 


Accidental ingestion 7,066 17.2 72 
Therapeutic misuse ** 6.1`~ 


Intentional 
Suicide 18,150 44.3 137 
Parasuicide (OD with anger, depression, etc.) 4,998 12.2 39 


Unknown 8,266 20.2 69 
Disposition 
Treated and released, or examined and 22,499 54.8 199 


Released without treatment 
Treated and transferred to another hospital 3,960 9.6 31 
Treated and admitted for hospitalization 


(within the same hospital) 13,610 33 .2 104 
Held for observation * * * * * * 
Alcohol use mentioned 
Yes ** ** ** 
No 36,828 89.8 317 


Over the counter APAP products mentioned 
Yes I 34,968 85.3 291 
No 6,028 14.7 49 


**Sample size less than 30 is not displayed 
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" Table 3. Distribution of Selected Variables Among APAP-Related Overdose 
Hospitalizations : NHDS, 1990-19" 


0 


Estin*ed S_ 


N um ~ bi6 -Porobift, : 
Total 26,256 100% 2,232 
Age Group 
<6 518 2.0 42 
6-16 5,636 21 .5 535 
17-64 19,188 73.0 1,585 
65+ 915 3.5 70 
Sex 
Male 8,174 31 .1 677 
Female 18,082 68.9 1,555 
Suicide Coded 
Yes 15,641 59.6 1,271 
No 10,615 40.4 961 
Other Medicinal Poisoning (with APAP) 
Yes 10,810 41.2 841 
No 15,446 58.8 1,391 


Alcohol-Related Conditions 
Yes 4,903 18.7 370 
No 21,353 81 .3 1,862 


Intentionality 
Suicide/other poisoning (Intentional) 19,514 74.3 1,587 
Unintentional 2,189 8.3 137 
Depressive disorders/Unknown 4,553 17.4 508 


Acute Liver Toxicity 
Not mentioned 24,948 95.0 2,126 
Unspecified ** ** ** 
Mild-moderate 614 2.3 60 
Moderately severe ** ** ** 
Severe/life threatening 548 2.1 40 1 


Discharge 
Routine/discharged home 19,051 72 .6 1,550 
Left against medical advice 835 3.2 84 
Discharged/transferred to short-term facility 2,781 10.6 196 
Discharged/transferred to long-term care institution 799 3 .0 85 
Alive, disposition not stated 2,242 8 .5 273 
Dead ** ** ** 
Not stated or not reported 349 1.3 31 
+ Data represents averaged yearly estimates for the period 
~,`* Data are not displayed because of small sample size (less than 30 counts) 
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Table 4. The Percent Distribution of Selected Variables by Intentionality : NHDS, 1990-
1999 


' 


Selected variables 
_------ 


intentional Unintentional 
N=1587)* N=137 


Total 100%+ 100%+ 
Age Group 
<6 1 .0~~ ** 
6-16 22.1 ** 
17-64 73.6 70.8 
65+ 3.3 * * 
Sex 
Male 30.4 49.5 
Female 69.6 50.5 
Alcohol-Related Conditions 
Yes 18.5 19.6" 
No 81.5 81.4 


Any Acute Liver Toxicity *** 
Yes 3.6 15.0"` 
No 96.4 85.0 
Any Liver Disease 
Yes 4.4 * * 
No 95.6 84.1 


Discharge 
Routine/discharged home 69.4 87.3 
Left against medical advice 3 .4 ** 
Discharged/transferred to short-term facility 12.2 ** 
Discharged/transferred to long-term care institution 3.0 ** 
Alive, disposition not stated 10.5 ** 
Dead * * * * 
Not stated or not reported 
*N is the actual sample size . 
+ Averaged yearly estimates for intentional and unintentional is 19,514 and 2,189 respectively . 
** Sample size is less than 30 
*** Any indication of acute liver toxicity problems, including unknown/unspecified liver injury, 
was included as `yes' . 
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Table 5. Distribution of APAP-Related Deaths by Sex, Age, Liver Conditions, and 
Intentionality, Multiple Cause of Deaths, 1996-1"8, United States 


" 


Variables . . All . ' . Intentional Unin 
counts ' percent : counts,, ~r . :counts ~ . , t ;~ 


Sex 1,375 100.0 1010 100.0 300 100.0 
males 577 42.0 449 44.5 114 38.0 
females 798 58.0 561 55.5 186 62.0 
Age (years old) 
<6 6 0.4 3 0.3 1 0.3 
6-16 16 1 .2 11 1 .1 4 1 .3 
17-64 1165 84.7 886 87 .7 226 75.3 
>64+ 188 13.7 110 10.9 69 23.0 


Alcohol-related conditions 
yes 82 6.0 71 7.0 9 3.0 
no 1293 94.0 939 93.0 291 97.0 


Acute liver Toxicity 
not mentioned 1200 87.3 934 92.5 216 72.0 
unspecified 2 0.2 0 0.0 2 0.7 
mild-moderate 8 0.5 3 0.3 4 1.3 
moderately severe 5 0.4 2 0.2 3 1.0 
severe/life threatening 160 11 .6 71 7.0 75 25.0 


Liver diseases 
acute liver toxicity 175 12.7 76 7.5 84 28.0 
chronic alcoholic 36 2.6 10 1 .0 25 8.3 
chronic non-alcoholic 27 2.0 11 1 .1 14 4.7 
other 183 13 .3 67 6.6 100 33.3 
no liver disease 954 69.4 846 83.8 77 25.7 


* Includes intentional, unintentional, and unknown intentionality . 
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" Table 6. A Summary of Percent Distribution of APAP-Related Poisoning Visits by 
Selected Variable and Medical Setting 
Variabl~s . . . Emetgendy .- . 


" . , NHD$ M u . :': . 
S - EW - ` NHAMC N 1990 1~99 


1993-1J99` ' :~2001* ,~~ 
Total 100% 10096 10096 
Age (years) 
6 17 .4 2.0 0.4 


6-16 15.9 21.5 1 .2 
17-46 64.8 73.5 84.7 
>65 ** 3.5 13.7 
Sex 
Male 37.1 31 .1 42.0 
Female 62.9 68.9 58.0 
Intentionality 
Intentional 56.5 74.3 73.5 
Unintentional 23.3 8 .3 21 .8 
Unknown 20.2 17.4 4.7 


Ethanol uselcurrent alcohol-related conditions 
Yes ** 18.7 6.0 
No 89.8 81.3 94.0 


Disposition 
Treated and released home 54.8 72.6 
Treated and transferred to another hospital 9.6 


long term facility NA 10.6 
short term facility NA 3.0 NA 


Treated and admitted for hospitalization 33.2 
Held for observation ** 
Death * * 
Unknown 1 .3 
Other 11 .7 


Acute Liver Toxicity NA 
Not Mentioned 95.0 87 .3 
Unspecified Liver Diseases ** 0.2 
Mild-Moderate 2.3 0.6 
Moderately Severe 0.4 
Severe/Life Threa:crun 2.1 11 .6 
OTC APAP products mentioned 
Yes 85.3 NA NA 
No 14.7 


+ Averaged yearly estimates for the period : NHAMCS : 56,680, NEISS : 40,997, NHDS: 26,256, and 
Mortality:458 


** Sample size is less than 30 
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" Appendix A. List of APAP Products Used to Ascertain APAP-Related Overdose Visits, 
NFiC~ 


" 


- 


ACEPHEN 
ACETAMINOPHEN 
ACETAMINOPHEN AND HYDROCODONE BITARTRATE 
ACETAMINOPHEN AND HYDROCODONE DITARTRATE 
ACETAMINOPHEN AND OXYCODONE HCL 
ACETAMINOPHEN SLOW RELEASE 
ACETAMINOPHEN W/ PROPOXYPHENE HCL 
ACETAMINOPHEN WITH PROPOXYPHENE HCL TAB 
ACETAMINOPHEN- PROPOXYPHENE HCL TAB 
ALGOSON TAB 
ALLAY 
ANEXSIA 
ANEXSIA 7.5/650 -
APAMIDE TAB 


_ APAP TAB 
APAPAP W/ HYDROCODONE 
BANCAP HC 
BENYLIN 
BUTORPHANOL TARTRATE-ACETAMINOPHEN 
CO-GESIC 
CO-GESIC FORTE 
COPLEXEN LIQUID 
DAMACET-P 
DARVOCET 
DARVOCET-N 100 
DARVOCET-N 50 
DATRIL W/ OXYCODONE 
DIAP TAB 
DOLENE AP-65 
DRIXORAL NON DROWSY COLD AND FLU 
DRIXORAL PLUS 
DURAC SRT 
DURADYNE DHC 
EXTRA STRENGTH TYLENOL 
FEVERALL 
HY-PHEN 
HYDROCET 
HYDROCODINE BITARTRATE AND ACETAMINOPHEN 
HYDROCODONE BITARATE AND ACETAMINOPHEN 
HYDROCODONE BITARTRATE 
HYDROCODONE BITARTRATE 8c ACETAMINOPHEN 
HYDROCODONE BITARTRATE AND ACETAMINOPHEN 
HYDROCODONE BITARTRATE AND ACETAMINPHEN 
HYDROCODONE BITARTTATE AND ACETAMINOPHEN 
INJECTAPAP 
LORCET-HD 
LORTAB 
LULLAMIN DPS 
METALID TAB 
MJ #114 CRC 
NALBUPHINE HCL W/ ACETAMINOPHEN 
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continuea. 
NAVANOLSR 


NEBS 
NEOPAP 
NORACET 
NORCET 
NORCO 
NYSACETOL TAB 
OXYCET 
OXYCODONE 2.5/APAP 500 
OXYCODONE 5/APAP 500 
OXYCODONE AND ACETAMINOPHEN 
OXYCODONE AND ACETAMINPHEN 
OXYCODONE HCL AND ACETAMINIPHEN 
OXYCODONE HCL AND ACETAMINOPHEN 
OXYCODONE HYDROCHLORIDE AND ACETAMINOPHEN 
PENTAZOCINE HCL AND ACETAMINOPHEN 
PERCOCET 
PERCOCET-5 
PRODUCT 5022 4AZ SYRUP 
PROPACET 100 
PROPAP-100 
PROPOXYPHENE HCL 
PROPOXYPHENE HCL AND ACETAMINOPHEN 
PROPOXYPHENE HCL W/ APAP 
PROPOXYPHENE HYDROCHLORIDE AND ACETAMINOPHEN TAB, 
PROPOXYPHENE HYDROCHLORIDE W/ ACETAMINOPHEN TAB 
PROPOXYPHENE HYDROCHLORIDE W/ACETAMINOPHEN TAB 
PROPOXYPHENE HYDROCHLORIDE-ACETAMINOPHEN-COMPARATIVE 
STUDY-TAB 
PROPOXYPHENE NAPSYLATE AND ACETAMINOPHEN 
PROPOXYPHENE NAPSYLATE W/ ACETAMINOPHEN 
PROPOXYPHENE/ ACETAMINOPHEN COMBINATION PROTOCOL CAP 
QUADRIN 
ROBAXACET 
ROXICET 
ROXICET 5/500 . 
ROXILOX 
ST. JOSEPH PEDIATRIC SYRUP 
STRILAXIN TAB 
TALACEN 
TAVIST ALLERGY/SINUS/HEADACHE 
TEMPRA SYRUP 
TEPRIN TAB 
TRALGON 
TRAMADOL HYDROCHLORIDE/ACETAMINOPHEN 
TRENDAR 
TYCOLET 
TYLENOL 
TYLENOL SUPPOSITORIES 
TYLENOL-500 
TYLOX 
TYLOX-325 
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Appendix A, continued 
UNISOM DUAL RELIEF 
VICODIN 
VICODIN ES 
VICODIN HP 
WYGESIC 
X-OTAG 
X-OTAG PLUS TAB 
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Appendix B. Classification of Intentionality by Database 


" 
- . 


! 


Terms NEISS NHDS/Mortalit 
Intentional 
Suicide `Suicide' mentioned Codes for suicide or self- 


inflicted injury 


Parasuicide `Anger', or ̀ relationship Codes for APAP and other 
(presumptive suicidal intent) problem' mentioned drugs, medicinal, biological 


substances 


Unintentional 


Accidental ingestions `Ingestion', or by age of child Code for unintentional 
in absence of any indication of overdose due to 
therapeutic ̀ misuse' acetaminophen in absence of 


any code for depression and 
Therapeutic misuse Mentioned taking APAP for intentional overdose 


pain symptoms, or product 
confusion, or simultaneous use 
of different APAP-products 
with therapeutic intent 


Unknown/Depressive Not classified as intentional or Not classified as intentional or 
disorders unintentional unintentional 
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 


FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 


Pm # D010092 


DATE October 11, 2001 


FROM Syed Rizwanuddin Ahmad, M.D., M.P.H ., Medical Epidemiologist 
Division of Drug Risk Evaluation, HFD-430 


THROUGH Julie Beitz, M.D., Director 
Division of Drug Risk Evaluation, HFD-430 
Office of Postmarketing Drug Risk Assessment (OPDRA) 


TO Charles J. Ganley, M.D., Director 
Division of Over-the-Counter Drug Products, HFD-560 


SUBJECT OPDRA SAFETY REVIEW 
Review of Acetaminophen Poisoning Exposures in Toxic 
Exposure Surveillance System (TESS) 


Executive summary: 


The Toxic Exposure Surveillance System or TESS is a poisoning surveillance database 
maintained by the American Association of Poison Control Centers (AAPCC) in 
cooperation with the majority of poison control centers in the U.S . The AAPCC's annual 


" reports from 1995-1999 which summarize the TESS data were reviewed to determine the 
extent of poisoning in association with exposure to acetaminophen products. 


Acetaminophen is a pharmaceutical agent commonly associated with poisoning in the 
U.S . In the five-year review period, the overall number of calls to poison control centers 
concerning acetaminophen exposures has declined slightly from 111,175 in 1995 to 
108,102 in 1999. However, the number of fatalities in association with acetaminophen 
exposures .has increased by nearly 100 per cent from 76 in 1995 to 141 in 1999 . Overall, 
acetaminophen fatalities represerited 16% of the total 873 fatalities that were reported in 


_ the TESS database in 1999 . Approximately 50% of acetaminophen-associated fatalities 
occurred in individuals who took single-ingredient acetaminophen products which are 
available over-the-counter (OTC). The remaining fatalities occurred in individuals who 
took acetaminophen combination products including butalbital, or diphenhydramine, or 
aspirin or aspirin/caffeine, or narcotics namely hydrocodone, oxycodone, codeine or 
propoxyphene . Most of these combination products are prescription products. In 1999, 
there were 11 (8%) fatalities in which multiple acetaminophen-containing products were 
ingested . In five cases an OTC acetaminophen product was taken concomitantly with a 
prescription acetaminophen product. In three cases two prescription acetaminophen 
products were involved. In two cases three different acetaminophen-containing products 
including two prescription-only formulations were .ingested: 1n one case an OTC single-


. 







" ingredient acetaminophen product and an OTC acetaminophen/diphenhydramine 
combination product were taken simultaneously . Of the 141 fatalities in association with 
acetaminophen reported to TESS in 1999, fifty-five percent or 77 of the cases had 
suicidal intent, and 8% were unintentional . Other or unknown reasons accounted for the 
remaining 37% of the cases. 


Overall, 37% of all acetaminophen exposures documented by 1'ESS in 1999 occurred in 
children under 6 years old, 22°!o in children and adolescents between the ages of 6 and 19 
years old, and 38% in adults over 19 years. Age was unknown in 3% of the 
acetaminophen exposures . Thirty-four percent of children up to the age of 19 years were 
taking adult formulations of acetaminophen. At least 22°Io of children under 6 years of 
age used adult formulations . 


In 1999, there were 108,102 exposures reported to TESS with acetaminophen and this 
represents 10°10 of 1,020,598 exposures reported with all pharmaceutical substances . 
Deaths in association with acetaminophen have increased by nearly 100 percent from 76 
in 1995 to 141 in 1999 . Overall, deaths with acetaminophen represent 16% of the total 
873 deaths reported to TESS in 1999 . Thirty-seven percent (40,105) of acetaminophen 
exposures occurred in children < 6 years of age and 22% (23,689) in children and 
adolescents between 6 and 19 years old. Seventy-six percent (82,062) of exposures were 
related to OTC acetaminophen products and the remainder largely to acetaminophen-
narcotic combination products that are available by prescription . Of the 141 
acetaminophen-related fatalities reported in 1999, fifty-five percent of the cases had 
suicidal intent, and 8% were unintentional. Other or unknown reasons accounted for the 
remaining 37% of the fatalities . 


Background and Methods: 


The Toxic Exposure Surveillance System or TESS is a poisoning surveillance database 
maintained by the American Association of Poison Control Centers (AAPCC) in 
cooperation with 64 poison control centers in the U.S .' In 1999 (the latest year for which 
we have data), poison control centers linked with AAPCC served nearly 261 million of 
the U.S . population . Since 1983 when TESS was started, to the present time, this 
database contains 27 million potential human poison exposure cases including 2.2 million 
cases reported in 1999 alone. The 1999 data represent an estimated 96% of the potential 
human poison exposures that precipitated poison center contacts in the U.S . 


The AAPCC's annual reports from 1995-1999 summarize TESS data and were reviewed 
to determine the extent of poisoning in association with exposure to acetaminophen 
products . Only those cases were included that listed acetaminophen as the primary (first) 
agent. Two tables in the annual reports (Table 21 : Summary of Fatal exposures, and 
Table 22B : Demographic Profile of Exposure Cases by Generic Category of Substances 
and Products) were reviewed and formed the basis of this report . 


, 
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" 
Definitions and terminology used: 


In the annual reports, `major effect' is defined as signs or symptoms occurring as a result 
of the exposure that were life-threatening or resulted in significant residual disability or 
disfigurement . `Death' is when a patient dies as a result of the exposure or as a direct 
complication of the exposure. Only those deaths that are probably or undoubtedly related 
to the exposure are coded in TESS. 


The various reasons for exposure are defined here. 'Intentional misuse' is an exposure 
hesulting from the intentional improper or incorrect use of a substance for reasons other 
than the pursuit of a psychotropic effect . `Intentional abuse' is an exposure resulting from 
the intentional improper or incorrect use of a substance where the victim was likely 
attempting to achieve a euphoric or psychotropic effect. All recreational use of 
substances for any effect is included. `Intentional unknown' is an exposure that is 
determined to be intentional but the specific motive is unknown . 'Unintentional 
unknown' is an exposure determined to be unintentional but the exact reason is unknown. 
`Unintentional general' includes all unintentional exposures not specifically defined . 
`Adverse reaction' is defined as an adverse event occurring with normal, prescribed, 
labeled or recommended use of the product, as opposed to overdose, misuse or abuse . 
Included are cases with an unwanted effect caused by an allergic, hypersensitive, or 
idiosyncratic response to the active ingredients, inactive ingredients, or excipients . 
Concomitant use of a contraindicated medication or food is excluded, and coded instead 


" as a therapeutic error. `Therapeutic error' is defined as an unintentional deviation from a 
proper therapeutic regimen that results in the wrong dose, incorrect route of 
administration, administration to the wrong person, or administration of the wrong 
substance. Only exposures to medications or products substituted for medications are 
included. Drug interactions resulting from unintentional administration of drugs or foods 
which are known to interact are also included. `Suspected suicidal' is defined as an 
exposure resulting from the inappropriate use of a substance for reasons that are 
suspected to be self-destructive or manipulative . 


Acute exposure is defined as a single, repeated or continuous exposure occurring over a 
period of 8 hours or less. Chronic exposure is defined as a continuous, repeated or 
intermittent exposure to the same substance in a period exceeding 8 hours . 
Acute-on-chronic is defined as a single exposure preceded by a continuous, repeated or 
intermittent exposure occurring over a period exceeding S hours. 


For 1999, in summarizing the reasons for acetaminophen intake in cases which resulted 
in fatalities, we combined the categories of unintentional unknown, therapeutic error, and 
intentional misuse in a general category as `Unintentional' (Table 7) . We included 
intentional misuse since these were not classified as suicides, and were assumed likely to 
represent individuals who ingested excessive acetaminophen with therapeutic intent, such 
as pain or fever relief. 
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" 
Health care facilities include acute care hospitals, physician offices or clinics, and 
freestanding emergency centers. Nonhealth care facility refers to the site of exposure that is usually the patient's home . 


Results: 


Table 1 gives the comparison of 5-year acetaminophen exposures by number and types of 
formulations including either adult or pediatric, and single ingredient or combinations. 2-6 
There is a little variation in the number of exposures over the 5-year period. In the 1995 
ealendar year, 111,175 acetaminophen exposures alone or in combination with other 
products (including narcotics, butalbital, aspirin, and diphenhydramine) were recorded in 
the TESS database. In 1999, acetaminophen exposures declined to 108,102, representing 
10% of 1 ;020,598 exposures reported with all pharmaceutical substances in TESS. 


Table 1 : Number and Type of Acetaminophen Exposures as Reported in TESS 


Year # of exposures -APAP only # otexposures -APAP In combination with 
Adult preps Ped, preps Unknown ASA + ASA Codeine Oxycodone Propoxyph Other Other drugs other 


Others only narcotics Adult preps Ped 1999 25,978 26,151 8,963 5,423 12 5,741 3,553 5,120 11,626 15,213 
, 


322 
1998 26,769 30,759 9,358 4.630 19 6,237 3,480 5,3 33 10,341 14 475 54 1997 28,480 3Z917 11 , 183 3 672 30 7,254 3,639 6,094 10,975 


, 
1 S 10 53 1996 28,8915 34 729 9,3 22 3 O85 33 6,940 3,189 5,3 11 8,331 13 752 73 1995 


" T " 7f - 
27,596 
a _ _ ~ _ - _ " 


36,106 
.~ 


9,197 
. ~ . . 


2 621 
. 


26 7108 2,853 5,180 7,979 12 401 219 
G n~Uxminopnen ; red. = Pediatric; AJA = Aspirin; Propoxyph = Propoxyphene 


Single ingredient adult formulations of acetaminophen : In 1999, of the 25,978 exposures 
to adult formulations of single-ingredient acetaminophen products, 37% occurred in 
adults over 19 years old, almost 35% in children between the ages of 6 and 19 years of 
age, and nearly 25 percent in children less than 6 years of age. About half (51%) of 
poison exposures were unintentional and 48% were intentional . Fifty-six per cent of the 
cases were treated in a health care facility and 2% of all cases suffered major effects or 
death as an outcome . 


Single ingredient pediatric formulations of acetaminophen: In 1999, of the 26,151 
exposures to pediatric formulations of single-ingredient acetaminophen products, nearly 
90% occurred in children under 6 years of age and about 9% in children between 6 and 
1 .9 years of age . Ninety-eight percent of the exposures were unintentional . About 88% 
of the cases were managed in a non-healthcare facility usually at the site of exposure, the 
patient's own home. In contrast, only 12% were managed in a health care facility . 
Twenty-two cases had a major effect but no death was recorded in this group. 


Acetaminophen in combination with aspirin and other ingredients (excluding narcotics): 
In 1999, of the 5,423 exposures, 32% occurred in adults over 19 years old ; 27% in 
children between 6 and 19 years ; and 37% in children under 6 years old. Fifty-seven 
percent of the exposures were unintentional and 38% intentional . The remaining 5% 
included adverse reactions, other or unknown. Forty-five percent of the cases were 
managed in a health care facility. Twenty-two cases had a major effect and 4 deaths were 
recorded in this group. 
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Acetaminophen in combination with narcotics including codeine, oxycodone, and 
propoxyphene (total combined): In 1999, there were 26,040 exposures in this combined 
group, of which exposure to codeine, propoxyphene, oxycodone, or other narcotics 
products were 22% (5,741), 20% (5,120), 14% (3,553), and 45% (11,626) respectively. 
Sixty-six percent were adults >19 years; 15% were children between 6 and 19 years; and 13% were under 6 years of age. Fifty-three percent of the exposures were intentional and about 40% unintentional. The remaining 7% included adverse reactions and others. The 
majority of patients (56%) were managed in a health care facility and 76 deaths were 
recorded . 
. 
Aceraminophen in combination with other drugs including butalbital, caffeine and 
diphenhydramirre : In 1999, of the 15,535 exposures with combined adult and pediatric 
formulations in this category, about 16% occurred in children under 6 years of age, and 
about 25% in children between 6 and 19 years old. Thirty-six percent of the exposures 
were unintentional and about 60'o intentional . The remaining 4% included adverse 
reactions and others . About 63% of the cases were managed in a health care facility and 
2% had major outcomes . There were 12 deaths recorded in this category. 


Table 2 summarizes 1999 acetaminophen exposures by type of formulation, and gives a 
breakdown by intentionality, by number treated in a health care facility, and by major 
effect . Fifty-eight percent of all acetaminophen exposures reported in 1999 were 
unintentional in nature and 46% of all cases were treated in a health care facility. Two 
percent of these cases had major effect . It is possible that a single case may have 


" received treatment in a health care facility, resulting in major effect and ultimately death. 


Table 2: Acdaminophen Exposures by Motive, Type 
of Formulation, Treatment and Maior Outcome 1999 
Type of 
Acetaminophen 


Total Unintentional 
(ya of row) 


Treated in HCF 
(Y. of TOW) 


Major 
Effect 


Single Ingredient 
APAP 


- 


Adult form 25,978 13 ,257 (51 ) 14 ,61 0 56 457 (2) 
Pod. Form 26.151 23.694(98) 3.07502) 22 
Unknown farm 8 3 4.342 (48 ) 5,2 37 (58) 261 (3) 
Total 6] 092 43,2 93 (71 ) 


. 
22 ,922 (37) 740 (l) 


APAP Combo 
w/ASA etc_ . .. 5,423 3,0% (57) 2,432 (45 ) 22 
w/ASA only 12 7 (58 ) 4 33 0 
Total 435 3-103 (57 ) 2,436 (45 ) 22 


APAP w/others I W5 5,67] (36) 9,745 f3 314 (2) 
APAP Combo 
w/earcotics 


26,040 10,251(17) t4,624 (24) 692 (3) 


~ Grand Total 188,102 62322 f581 49.727 Ia61 1,769(2) 
nc:r-= Health Cue Facility; APAP = Acetaminophen; ASA = Aspirin; Ped = Pediatric; 
OTC = Over The Counter, 


According to the 1999 Annual Report of AAPCC, 873 fatal poisonings were reported and 
pharmaceutical agents were the primary substances involved in 64% of these fatalities . 
Acetaminophen, aspirin, and other salicylates caused more than 70% of analgesic-related 
fatalities in that year . 
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Table 3 summarizes 1999 acetaminophen exposures by type of formulation and gives an age breakdown. Overall, thirty-seven percent of acetaminophen exposures occurred in 
children under 6 years old, 22% in children and adolescents between the ages of 6 and 19 years old, and 38% in adults over 19 years. Age was unknown in 3% of the 
acetaminophen exposures. Of the 63,794 children less than or equal to 19 years, at least 
34% used adult formulations. At least 22% of children < 6 years of age used adult 
formulations of acetaminophen. Data were not available to determine these percentages 
by intentionality . 


Table 3: Acetamino hen Exposures B Type and Age in 1999 
Type of Product AV (yaw) 


< 6 (Y.) 6-19(%) > 19 (°/.) Unknown 
Y. 


Single inxrodient 
Adult formulation 25.978 6,41200) 9,09405) 9,657 (16) 825 
Ped. Formulation 26151 23.324 38 2,508 (4) 273 46 
Unknown 8,963 2,372 (4) 2,852 (5) 3,222 (5) 317 
Total 61092 32,308(53) 14141 13152 1188 


MAP w/OTC Combo 
ASA + others 5,423 2,016 (37) 1,476 (27) 1,756 175 _ 
ASA only 12 5 3 4 0 
Total S A35 2,021 (37 ) 1,479 1,760 175 


APM wMarcotica Rx 26,00 3,330 (13 ) 3,946.( 15) 17,197 (66 ) 1,5 67 (6) 
APAP in combo 


w/Other drugs -Adult 15 , 213 2,222 3,760 8.528 703 
w/Otha dtu -Ped 322 224 60 34 q 
Total 152 535 2,4" 16 3,820 


t 
8,%2 707 . 


Grand Total I IOa,102 ~ 48-1041-171 23,689 (22) 48.671 (381 3 637 r1) 
nrnr - ncaammopncn; nSn = nspinn; rea. = reaea[nc; V 1 C: = over The Counter, Rx = Prescription 


Tables 4, 5, and 6 give the comparison of 5-year (1995 to 1999) fatal exposures to 
acetaminophen as single-ingredient over-the-counter (OTC) products, OTC 
acetaminophen combination products, and prescription acetaminophen combination 
products . There is very little variation in the median and mean ages over the past 5 years . 
However, the number of reported fatal exposures has increased by nearly 100 per cent 
from 76 in 1995 to 141 in 1999 . In 1999, about 49% of acetaminophen-associated 
fatalities occurred in individuals who took single-ingredient acetaminophen . About 9% 
of the fatalities occurred in individuals who took OTC acetaminophen combination 
products containing mainly diphenhydramine or aspirin and/or caffeine. The remaining 
42% of the fatalities occurred in those who took prescription acetaminophen-containing 
products mainly narcotics including hydrocodone, oxycodone, codeine, or propoxyphene . 


In 1999, there were I 1 (8%) fatalities in which multiple acetaminophen-containing 
products were ingested . These cases are captured in Tables 4-7. In five cases an OTC 
acetaminophen product was taken concomitantly with a prescription acetaminophen 
product. In three cases two prescription acetaminophen products were involved. In two 
cases three different acetaminophen-containing products including two prescription-only 
formulations were ingested. In one case an OTC single-ingredient acetaminophen 
product and an OTC acetaminophen/diphenhydramine combination product were taken 
simultaneously . Six of the 11 individuals took acetaminophen with suicidal intent, 4 
were unintentional users, and the intention was unknown in the remaining case. 
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Table 4: Fatalities in ASSACistinn with (1T(' Cinoln_inarsriianf A ...re...s ......1 .e.. u-a.. .... . 
1999 1998 


- -- ----- 
1997 


------ ---- - ---- 
19% 


- 
1995 


Age (Years) Range 12-97 Range i7-87 Range 2-84 Range I 1-80 Range t-71 
Median 41 Median 42 Median 41 Median 40 Median 36 
Man 45 Mean 43 Mean 43 Mean 39 Mean 37 


Total cases 68 57 49 41 41 
Exposure type A-31 ; C-23; A/C- A-29; C-12 ; A/C- A-18; C-13 ; A/C- A-19; C-12; A/C- A-8; C-20; A/C-I; 


6; U-8 2" U-14 7- U-1( 2" U-8 U-12 
Route Ing-67; Ing-57 !ng-49 Ing-41 inB-39; 


!n h/Par-1 In -2 
Reason Int. suicide-33 ; Int suicide-35 ; Int. Int suicide-23; 


~ 
Int. suicide- 14; 


~ 
Int, suicide-20~ 


~ Int, misuse- Ill ; misuu-4; Ther in~ misuu-8; InG misuse-6; Int. misuse-6 ; 
Ther error-9 ; Unk- error-6; Uak-9; Int Thcr error-9; iher error-S; Int Ther error-7 ; In( 


s 3; Int Unk-2; Int unk-2; Unint unk-I Unk-G; hit ukn-3; unk-4; Uaic-7; Int. unk-6; Unk-2 
abuso-2 ; Adr-1 Unint unk-1 abuse-2; 


A=Acutt; Ce-Chronic ; A/C- Acute on Ch=ic: U-Unknown: Irtr-I n¢esdoe: Mh=lnhalstio n~ P21=Mrn,t-l" Inr ~~..~ ...r:.,...~ " 
'Ihera7Lenpeutic; Unk=Unknown; Adr=Advase reaction ; UaininUnincenaonal; 


Table 5 : Fatalities in Association with OTC Acctsminnnfien Cnmhin'tinn Prnd ..nFc 
1999 1998 1997 


------ 
1996 1995 


Age (Years) Range 21-46 Range 19-90 Range 29-43 Range 38-76 Range 1541 
Median 37 Median 40 Median 40 Median 44 Median 28 
Mean 35 Mean 42 Man 37 Mean 49 Mean 36 


Total cases 12 13 3 7 8 
APAPCombos ASA-1; Diphen-13 Dcatro/Paeudo/Do Diphen-7 Diphrn-7 ; 
With ASA/Caffeine-1 ; xylamine-1 ; ASA/Ca(Feine-1 


Di hen-10 Di hrn-2 
Exposure type A-8; A/C-2; A-11 ; NC-1 ; U-1 A-2; A/C-1 A-3; C-2; U-2 A-5; A/C-1 ; U-2 


U-2 
Route Ing-12 Ing-13 Ing-3 Ing-7 Ing-7; 


In inh-1 
Reason Int. suicide-11 ; Int. suicide-13 Int. suicide-3 Int. suicide-4; int. suicide-7; 


Int. misuse-1 Int misuse-1 ; Int unk-1 
Uak-1; Unint. 
Misuse-1 


.,w .a w ~,mvmc ; v°vnuiown; ing-mgesuon ; inn-maalanon ; rar°rarentwal ; Intalnhnt~onal" 
Ther-Therapeutic; Unk=Unlrnown; Adr-Adverse reaction ; Unint-Unintentional ; CatF-affeinx; Hydrocod-hydrocodonr 
Oxycodaoxycodoae; Propoxyph=propoxyphene ; ASA=Aspirin; Diphm=Diphenhydraminr Pseudo pseudaephedrine ; 
DeuUO=dextromethotphan 


i note o: r amit ies m Association with I'rescrl tion Acetaminophen Gombination Products 
1999 1998 1997 - 1996 1995 


Age (Years) Range 12-97 Range 23-86 Range 14-88 Range 22-78 Range 3488 
Median 41 Median 44 Median Median 40 Median 43 
Man 45 Mean 46 Mean 46 Mean 44 Mean 46 


Total cases 61 51 46 33 27 
APM-combos HutalbiqVCaff/Co Codeine-8; Codeine-5; Codeine-7; Codeine-4; 
with deine-1; Codeine- Hydrocod-21; Hydrocod-14 ; Hydrocod-9 ; Hydrocod-4 ; 


1 ; Hydrocod-34; Oxycod-4 ; Oxycod-2 ; Oxycod-2; Oxycod-3; 
' Oxycod-12; Propoxyph-18 Propoxyp6-23; Propoxyph-9; Propoxyph-IS ; 


Propoxyph-13 ; Pentazocine-1 " Butalbital/eaffeinr Butal6itaUcafFeine- 
, Isometheptenddich S; Opiate-1 1 


henazone-1 
Exposure type A43; C-11 ; A/C- A-17 ; C-12 ; A/C- A-21 ; C-7~ A/C- 


~ 
A-13~ C-S; A/C-8; 


~ 
A-12 ; C-d~ A/C-5; 


~ 19- U-8 15 ; U-7 13; U-S U~4 U-6 
Route In -60; ln nk-T In -51 In -43 " In lnh-1 In -32 " in nlc-1 In -27 
Reason Int. suicide-33 ; Int. suicide-35; Int. Int. suicide-28; Int . Int. suicide-19; Int . suicide-19; 


~ misuse-14; misuse-4 ; Ther misuse-5; Ther Int~ misuse-3 ; Int . misuse-3 ; 
Unk-3; Int Unk-6; emor-3; Unk-1; Int error-3; Unk-4; Int. 7her error-I ; Int unk-1 ; 
Int abuse-5 unk-4; Int. abuu4 unk-3; int . abuse-2; Unk4 ; Int ukn-2; Unk-3; Adr-I 


Adr-1 Int abuse-3 ; Unint 


_~. . ._.~ A " 
unk-1 ; 


c, v-vnuIvwn; mg°uIgcsuon; mnn-mnala[IOII ; Y8fzY3rCf1ttl'8P Int.= °lI1tGIlhopll' 
Ther-'Iherapeutic; Unk=Unknown; Adr-Adverse reaction ; Uninh-Unintentional ; CafF=ca(feine; Hydrceod=hydrocodone ; 
Oxycod=oxycodone ;Propoxyphapropoayphene ; 
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Ingestions accounted for the main route of exposure in most years. Acute exposures 
comprised the majority of cases in most years followed by chronic exposure, and acute 
on chronic or unknown. 


Table 7 summarizes the reasons cited for acetaminophen fatalities in 1999. Of the 141 
fatalities in association with acetaminophen reported to TESS in 1999, fifty-five percent 
of the cases had suicidal intent, and 8% were unintentional . Other or unknown reasons 
accounted for the remaining 38% of the cases. 


Table 7: Reasons Cited for Acetaminophen Intake in 
Fatal Cases in 1999 


APM Fommktion Suicidal 
Intent 


Unintentional Others/ 
Unknown 


Total 


Single ingredient-OTC 33 _ 10 25 69 
Combo-OTC io o i i, 
xx-coinbo za i zz 51 
Multiple APAP 
coducts 


6 4 1 11 
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FOOD AND DRUG ADMINISTRATION CENTER 
FOR DRUG EVALUATION AND RESEARCH 


DATE February 19, 2002 


TO Charles J. Ganley, M.D., Director 
Division of Over-the-Counter Drug Products, HFD-560 


FROM Syed Rizwanuddin Elhmad, M.D., M.P.H., Medical Epidemiologist 
Mary Willy, Ph.D., M.P.H ., Team Leader 
Division of Drug Risk Evaluation, HFD-430 


THROUGH Julie Beitz, M.D., Director 
Division of Drug Risk Evaluation, HFD-430 
Office of Drug Safety (ODS) 


SUBJECT OPDRA SAFETY REVIEW 
Review of Adult and Adolescents Exposure Data on 
Acetaminophen-containing products from Two Regional Poison 
Control Centers - Utah and National Capitol Area 


" PIID #D010092 


Executive summary 


This document is in response to the Division of Over-the-Counter Drug Products request 
to review data summaries and individual case reports from two regional poison control 
centers - the Utah Poison Control Center (UPCC) in Salt Lake City, Utah, and the 
National Poison Control Center (NPCC) in Washington, DC as part of a general effort to 
describe the epidemiology of acetaminophen-related adverse events . These data were 
provided to HFD-560 by McNeil, the makers of Tylenol brand of acetaminophen-
containing products . The data submitted by the sponsor included ten volumes of binders 
describing all exposures to any acetaminophen-containing product as the primary 
exposure ingredient in adults and adolescents 12 years of age and older for a one year 
period of time from January to December 2000 . 


In the year 2000, the Toxic Exposure Surveillance System (TESS) of the American 
Association of Poison Control Centers (AAPCC) received 2,168,248 human poisoning 
exposure reports from 63 participating poison control centers . The UPCC and NCPCC 
accounted for about 74,417 (3%) of the total exposures reported to AAPCC. 


In the year 2004, the UPCC received a total of 40,856 calls for all ages and products, of 
which 807 (2%) calls were related to primary exposure of acetaminophen-containing 
products in adults and adolescents 12 years of age and older ; the NCPCC received 33,561 
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" calls for all ages and products, of which 842 3%) were related to primary exposure of 
acetaminophen-containing products in adults and adolescents 12 years of age and older. 
The majority of these exposures in both centers was intentional - 400 (73%) at UPCC 
and 509 (66%) at NCPCC. Overall most adult and adolescent exposures were managed at 
health care facilities (66% UPCC and 78% NCPCC), but unintentional exposures were 
more likely to be treated "on-site" (i.e . at home) (81% UPCC and 60% NCPCC). A 
minority of patients, 31 (6%) UPCC and 115 (15%) NPCC experienced moderate or 
major outcomes as a result of the acetaminophen exposure ; there were three deaths, all in 
the NCPCC cohort . 


In conclusion, data from two regional poison control centers confirm that acetaminophen 
is a source of morbidity in the U.S . Poison control centers with large numbers of patients 
requiring management in health care facilities including emergency departments . These 
referrals consume the time of health care professionals and result in health care expense . 


Methods 


We manually reviewed hard copies of 1,649 case reports of exposures to acetaminophen-
containing product submitted to two regional poison control centers . Out of these 1,649 
reports, 807 reports were received by the Utah Poison Control Center (UPCC) in Salt 
Lake City, and 842 by the National Poison Control Center (NPCC) in Washington, DC. 
These reports involved single-ingredient over-the-counter (OTC) acetaminophen 
products, combination OTC acetaminophen products, prescription acetaminophen 


" products, and multiple products containing acetaminophen (multiple OTC products or 
OTC/prescription products or multiple prescription products). The motive for ingestion 
was classified as unintentional, intentional, or unknown/other . We used the following 
categories to classify the sites where the poisoning cases are managed a) on-site, which is 
usually home, b) health care facility, or c) unknown/other . For the purpose of this 
analysis we treated alt cases that were referred to a health care facility as being assessed 
to require treatment at a health care facility, although a proportion of these cases were 
lost to follow-up or were not known to receive care . We classified the outcome of the 
cases into the following categories : a) none, minor or unknown (we included `unable to 
follow, but judged as potentially toxic' in this category), b) moderate, c) major, and d) 
death . We excluded 259 and 72 calls received by UPCC and NPCC respectively since 
these cases represented adverse events or involved unknown or pediatric acetaminophen 
formulations . Additionally only exposures to acetaminophen-containing products as the 


- primary exposure ingredient were included. 


Definitions and terminology used 


No effect - the patient did not develop any signs or symptoms as a result of exposure . 
Minor effect - the patient developed signs or symptoms as a result of the exposure, 
but these were minimally bothersome and generally resolved rapidly with no residual 
disability or disfigurement. 
Moderate effect - the, patient exhibited signs or symptoms as a result of the exposure 
that were more pronounced, more prolonged, or more systemic in nature than minor 
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" symptoms . Symptoms were not life threatening and there was no residual disability or disfigurement. 
" Major effect - the patient developed signs or symptoms as a result of the exposure that were life-threatening or resulted in significant residual disability or 


disfigurement. 
" Death - a patient dies as a result of the exposure or as a direct complication of the exposure . 
" Unknown - the patient was lost to follow-up, or was not followed but the outcome was judged as potentially toxic exposure . 
Management sites included 1) health care facilities such as acute care hospitals, physician 
offices or clinics, and freestanding emergency centers and 2) nonheatth care facilities or on-site management that generally referred to the patient's home. 


Results 


UPCC 
Table 1 describes the data on exposure to acetaminophen-containing products from the Utah Poison Control Center (iJPCC) by type of formulation, management site and 
outcome . Of the 146 cases of exposure to acetaminophen-containing products where the motive of ingestion was unintentional, 118 (81 %) cases were treated on-site and 28 
(19%) cases were treated or referred to a health care facility for further management and 
evaluation . In contrast, of the 400 cases of intentional or suicidal exposure to 
acetaminophen-containing products, 332 (83%) were treated or referred to a health care facility and 60 (15%) were treated on-site. The management site was unknown or other in the remaining 8 cases . Outcome was coded as "moderate" in 23 (4%) cases and 
"major" in 8 (1%) cases . There were no deaths in this group. 


NCPCC 
Table 2 describes the data on exposure to acetaminophen-containing products from the 
National 'Capital Poison Control Center (NCPCC) by type of formulation, management 
site and outcome . Of the 248 cases of exposure to acetaminophen-containing products 
where the motive of ingestion was unintentional, 149 (60%) cases were treated on-site which is usually home and 88 (35%) cases were treated or referred to a health care 
facility for ftuther management and evaluation. In contrast, of the 509 cases of 
intentional or suicidal exposure to acetaminophen-containing products, 499 (98%) were treated or referred to a health care facility and 2 (<1%) were treated on-site. The 
management site was unknown or other in the remaining 8 cases . Outcome was coded as 
"moderate" in 85 (11%) cases and "major" in 30 (4%) cases . There were 3 deaths in this group, al( intentional . 


In general the two study sites were very similar in motive and outcome . There were 
differences in the acetaminophen product exposure type - 8% of UPCC patient exposures 
were from single OTC products compared to 41% of NCPCC patient exposures ; 43% of UPCC patient expoE-ures were from prescription products compared to 12% of NCPCC 
patient exposures . 
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Conclusions 


This review of acetaminophen poisonings reported to TESS in two regional centers for the year 2000 shows acetaminophen poisonings account for a very small percent of all ]reports and result in a small percentage of serious outcomes . A large percent of patients contacting poison control centers with acetaminophen poisonings are referred to health care facilities for management. Many of the exposures in the adult age group are intentional. The generalizability of the TESS data reviewed for this analysis is unclear, particularly given that the two groups are not comparable (different product exposures) . 
HFD-560 Division File / Director / Team Leader / Medical Officer / Project Manager 
Electronic only cc : 
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- - Table 1. Acetaminophen (APAP)(%) data from Utah Poison Control Center 
(UPCCI. Januarv-December 2000.* 


APAP Product Management Outcome 
On-Site Health care 


Facility 
Unbrown/ 
Other 


None, Minor, 
or Unbrmm 


Moderate Major 


S1I1 C.OTC' -4 aR v ^ty~l.,.c 


^ Unintentional =16 10 6 0 16 0 0 
Intentional =30 1 29 0 28 1 1 
Unknown/other 0 0 0 0 0 
Combinatioa":OT =241 


0 


v, Unintcntional =d9 39 IO 49 0 0 
Intentional =192 22 164 6 181 9 2 
Unknown/other 0 0 0 0 


n 
0 0 


Unintentional =68 59 9 0 66 2 0 
Intentional =164 34 128 2 149 10 5 
Unknown/other =2 2 0 0 2 0 0 
Multiple products 
_ Alt OTC" =22 ;~. ., . . 


... . , . . . . . . . 
-Unintentional =10 9 1 0 10 0 0 


Intentional =12 2 10 0 12 0 0 
Unknown/other , 0 0 0 0 0 0 
,OTGlPiescrT;.tion- -- F . _.:. . 
Unintentional =3 1 2 0 2 1 0 
Intentional =2 1 1 0 2 0 0 
Unknown/other 


1 
0 0 0 0 . 0 0 


[ Total (N=548) , . : - 180, (33) '360(66) 8.(1) 517.(95) . - 23 l4l : 8 .(11 
~ r his table excludes adverse events and APAP unknown formulations . No deaths were noted in this group. 
This table only includes data for adults and adolescents 12 years of age and older. Since this data is based 
on manual review of case reports, it is possible that there may be some discrepancy in the counts . 
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Table 2. Acetaminophen (APAP)(°/.) data from National Capital Poison Control 
Center (NCPCC). J9nuarv_Decpmhnr 7finn * 


APAP Product Management Outcome 
On-Site Neafth care Unknown/ None, Minor, Moderale Major/ 


Facility other or Unknown Death 


Unintentional =90 48 37 5 
. .__._ . . ._.. . .._ .. ._, . 


85 
., . ...~. .. . .. .. . : 
2 


: .. .. . . . . . . . . -. 
3 


Intentional =219 1 215 3 185 20 12/2 Unknown/other =5 0 4 1 5 0 0 !:Ebmbina6on_O~'G: . ~83 . . N 
' , _ _ . . . '' . . . . . -. t.. ::,',x ` . ..


.~. . r. ..'? 
Unintentional =85 57 25 3 80 5 0 Intentional =193 0 191 2 157 29 6/1 
Unknown/other 35 0 5 0 4 p 


~ Unintentional -39 20 16 3 32 ? 
Intentional =54 0 52 2 40 11 3 _ Unknown/other =2 0 2 0 2 - 0 0 


0 4 0 L -1 0 nintentional =4 2 


H8) 


Intentional =8 0 1 8 0 0 
Unknown/other =0 0 0 0 0 


Totfil .--"Z70 ' . . "~ 151 (20) : . :. 59 :20 (2) . : ~-655, (85) 85 11300M 'This table excludes adverse reactions (N-44), pediatric formulations (N=3), and unknown formulations 
(N=25) . Data for exposures to APAP-containing product as the primary exposure ingredient in adults and adolescents 12 years or age and older. Since this data is based on manual review of case reports, it is 
possible that there may be some discrepancy in the counts . 


_ ., . ;- . . . . 
Unintentional =26 20 6 0 26 0 0 Intentional =24 


f 
1 23 0 12 10 2 


Unknown/other =1 0 1 0 1 0 0 OTC./Picscri'tion -IS . , . . <- _ . . . , . 
Unintentional -4 2 Z p 


_ 


Intentional =ll 0 11 0 11 0 0 
Unknown/other =0 0 0 0 0 0 0 < Prescri tioa`onl °I2 


' U 
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, MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 


FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 


DATE : April 17, 2002 


FROM: Renan A . Bonnel, Pharm.D., M.P.H., Safety Evaluator 
Joyce Weaver, Pharm.D., Safety Evaluator 
Division of Drug Risk Evaluation, HFD-430 


THROUGH: Julie Beitz, M.D., Director 
Division of Drug Risk Evaluation, HFD-430 


TO : C-h;arles Ganley, M.D., Director 
Division of OTC Drug Products, HFD-560 


SUBJECT: Office of Drug Safety Postmarketing Safety Review (PID # D020154) 
Drugs-Over-the-counter nonsteroidal anti-inflammatory drugs: 


ibuprofen (numerous NDAs) 
ketoprofen (NDA# N020429) 
naproxen (NDA# N020204, N021076, N018164) 


-~ Reaction : Gastrointestinal hemorrhage, ulceration, or perforation 


"' INTRODUCTION/ EXECUTIVE SUMMARY 


Gastrointestinal (GI) toxicity is a major limiting factor for the use of nonsteroidal anti-
inflammatory drugs (NSAIIDs). Risk factors have been identified that increase the risk of 
GI complications. These factors include age over 65 years, prior GI ulcer or bleeding, use 
of high doses or multiple NSAIDs, concomitant use of corticosteroids, concomitant use 
of anticoagulants, consumption of ethanol, cigarette smoking. presence of Helicobacter 
pylori, and serious systemic disease. I"2,3 However, no subgroup of patients is totally free 
of risk of NSAID-associated GI injury . Events resulting in morbidity and mortality occur 
in F;!!ients without apparent risk factors . Epidemiuiogical studies have established that 
the incidence of significant GI complication (bleeding, perforation or cbstruction) among 
patients on chronic NSAIID therapy is 1-4% per year . 3 However, when NSAIID-induced 
GI injury occurs, it often occurs early in the course of NSAID tl1Crapy .' 


Our objective was to review the recent postmarketing experience of over-the-counter 
(OTC) ibuprofen, ketoprofen, and naproxen relating to GI hemorrhage, ulceration, or 
perforation to determine the circumstances that may result in these events . We limited our 
reView to events reported to the FDA from January l, 1998 throuvh December 31, 2001 . 


We revie~kecl 105 cases of GI hemorrhage, ulceration, or rertoration reported for OTC 
ibuprofen, 3 cases for keroprofen, and 89 cases for naproxcn . Most of the reports did not 


" contain complete information about the patients' prior medical history, medication use, 







and course of the GI complication . Most patients were adults using an OTC NSAIID to 
" treat musculoskeletal pain (including the pain of arthritis), unspecifid~Pain, and "aches ' 


and pains." Most of the patients used daily doses of the NSAIID at or below the maximum 
dose recommended in the OTC labeling . However, about 67% of the patients may have 
been at increased risk of GI bleeding because they had one or more of the risk factors 
listed above. Most of the patients were hospitalized and then subsequently recovered; 
however, ten patients in the case series died . 


DRUG INFORMATION/LABELING 


NSAIIDs are available OTC for the temporary relief of headache, muscular aches, the 
minor pain of arthritis, toothache, backache, minor aches and pains associated with the 
common cold, the pain of menstrual cramps, and for reduction of fever. Ibuprofen is 
available OTC for use in pcdiatric patients 6 months of age and older for the temporary 
relief of fever and minor aches and pains due to the common cold, flu, sore throat, 
headaches and toothaches . Ketoprofen and naproxen are not approved for use in pediatric 
patients younger than 12 years of age. 


Ibuprofen is available OTC generically and under several brand names, including 
AdvilO, Motrin@, and NuprinO. Ibuprofen is available in 100-mg and 200-mg tablets, 
200-mg capsules, 50-mg and 100-mg chewable tablets, and 20-mg/mL and 40-mg/mL 
suspensions. Ibuprofen 200 mg is also available OTC in combination with 


. pseudoephedrine 30 mg in a tablet. Ketoprofen is available in 12.5-mg tablets under the 
brand name Orudis-KTO . Naproxen is available OTC generically and under the brand 
name Aleve@ in 200-mg (naproxen) or 220-mg (naproxen sodium) . Naproxen 200 mg is 
also available OTC in combination with pseudoephedrine 120 ma in a tablet . 
The OTC NSAID labeling contains a warning about the concomitant use of ethanol. 


Alcohol Warning: If you consume 3 or more alcoholic drinks every da%, ask your doctor whether 
you should take naproxen sodium or other pain relievers/fever reducers . [\SAID brand name] 
may cause stomach bleeding . 


The OTC NSAID labeling contains a warning regarding use with other 
analgesics/antipyretics, and al) contain a warning regarding the length of time the OTC 
NSAID should be used . The following excerpt is contained in the labeling for Aleve@ . 


Do not use : 
" if you have ever had an allergic reaction to any other pain relie~er/fever reducer 
" with any other pain reliever/fever reducer 
" for more than 10 days for pain 
" for more than 3 days for fever 


The OTC NSAID labeling contains a warning regarding use by patients with medical 
conditions and by patient ; using other medications. This warninQ is ~~ .ieral in nature, and 
does not specifically address the risk factors listed above . The follo~k ing excerpt is 


0 
contained in the labeling for AleveO. 







Ask a doctor before use if: 


" ihe painful area is red or,swollen 
" You take other drugs on a regular basis 
" you are under a doctor's care for any continuing condition 
" you have had serious side effects from any pain reliever 


The OTC NSAID labeling contains warnings regarding when to stop using the NSAII~ 
and seek medical attention . The following excerpt is contained in the labeling for 
Aleve@. 


Stop use and ask a doctor if- 


" an allergic reaction occurs, seek medical help right away 
" any new or unexpected symptoms occur 
" symptoms continue or worsen 
" you have difficulty swallowing 
" it feels like the pill is stuck in your throa, 
" you develop heartburn 
" stomach pain occurs with use of this product or if even mild symptoms persist 


The maximum OTC daily doses for the NSAII)S are listed below : 
" ibuprofen-1200 mg; 
" ketoprofen-75 mg; and 
" naproxen sodium-660 mg. 


" SELECTION OF CASE SERIES 


On March 11, 2002, we searched the AERS database for domestic cases of GI 
hemorrhage, ulceration, or perforation related to use of OTC ibuprofen, naproxen, and 
ketoprofen . The cases were identified using the higher level group terms (HLGTs) 
Gastrointestinal Haemorrhages NEC, and Gastrointestinal Ulceration and Perforation. 
We searched for cases received by the FDA from January l, 1998 through December 31, 
2001 . 


AERS contained 368 cases for ibuprofen, 22 cases for ketoprofen, and 315 cases for 
naproxen. We screened the cases to ~_ .er.r. :ne whether the use of ibuprofen was 
prescribed or self-administered using an G : ( ' produ-` Cases were excluded if the use -f 
the suspect product was by prescription, or if it could not be determined whether or not 
the use was by prescription . In reports in which the type of use was not stated, OTC use 
was assumed if an OTC product was used . Additionally, duplicate cases were combined . 
The following summarizes the exclusion and inclusion criteria . 


Cases excluded from case series : 
" Cases reported for patients using a prescription product as the suspect product 
" Cases containing no strength or product name to allow identification of OTC use 
" Duplic,.ae cases 
" Acute intentional merdoses 


" " Non-US cases 
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. Cases included in case series : 
" Cases reporting use of an OTC product as a suspect agent, such as 


Advit@ 
Aleve@ 
Ibuprofen 200 mg 
MotrinO 200 mg 
Naproxen 200mg 
Naproxen sodium 220mg 
NuprinO 
Orudis0 12.Smg 
Orudis KT@ 


" Cases reporting GI events that were temporally related to the use of these products 
" Acute unintentional overdoses 
" US cases 


Two hundred sixty-three cases for ibuprofen, 225 cases for naproxen and 19 cases for 
ketoprofen were excluded from review for the reasons listed above. Ultimately, we 
included 105 cases for ibuprofen, 89 cases for naproxen and 3 cases for ketoprofen in this 
case series . In reviewing the cases, we defined "acute use" as use of the drug 7 days or 
less, and "chronic use" as use exceeding 7 days. 


SUMMARY OF CASES 


" Ibuprofen 


0 


One hundred five cases of GI bleeding in connection with OTC ibuprofen were reported 
to AERS between January l, 1998 and December 31, 2001 . The mean age of the patients 
was 55.9 years. Seven patients experiencing GI bleeding were younger than 16 years of 
age (range, 1 to 15). Fifty-five percent (5?/94) of the patients were male. Ibuprofen was 
used most often to treat the pain of arthritis (18), unspecified pain, or "aches and pains" 
(1i), back, neck, or shoulder pain (12), fever (10), headache (9), and hip, knee, ankle, 
foot, and unspecified joint pain (8). The time to onset ranged from less than 1 day (after 
one dose) to 10 years, with a median time t., ,nset of 7 days . The median daily dose was 
800 mg. The patients recovered after discontinuaac . 3f ibuprofen in 57 cases (positive 
dechallenge) ; in 25 of these cases additional treatment (histamine H:-receptor antagonists, 
proton pump inhibitors (PPIs), blood transfusions, surgery, or endo;copic cauterization) 
was administered in addition to discontinuing the ibuprofen. 


Demographic data, outcomes, and some summary information truni the 105 cases are 
provided below . 


Table 1. Demogra phic Data and General Summary Information of Ibuprofen Cases 
Age in years (n=90 ) Mean-55 .9, median-56, range I to 99 
Gender ~~Iale-5), Female-42, Unknown-11 
Indication* Unspecified pain, "aches and pains"- 17 







. 


" 


Back, neck, or shoulder pain-12 
Arthritis, type not specified-10 
Fever-10 
Headache-9 
Hip, knee, ankle, foot, unspecified joint pain-8 
Osteoarthritis-8 
Flu symptoms-3 
Dental pain-2 
Migraine headache-2 
Unspecified injury-1 
Allergies-1 
Osteoporotic pain-1 
Pain associated with below-tne-knee amputation-1 
Prophylaxis prior tv athletic practice-1 , 
Stomach pain-1 
Unknown-18 


Time to onset Median-7 days (range, 1 dose to 10 years) 
(n=50) 
Acute vs chronic use Acute-29 ; chronic-32 ; intermittent-1 ; unknown-43 
(use 1 week or less vs 
use longer than 1 
week) 
Daily dose Mean-964 mg; median-800 mg (range ?00-3000 mg) 
(adult patients ; n=59) Daily dose > 1200 mg-16 cases 
Report type Direct-64; Periodic-21 ; Expedited-19, unk-1 
Reporter Healthcare practitioner-83 


Consumer-17 
Attorney-2 
Unknown-3 


Dechallenge Positive dechallenge-57 (25/57 treated with H,-blockers, PPI, 
blood, surgery, or cauterization in addition to discontinuing 
ibu rofen) 


Serious Outcomes* Death-5 ; hospital ization-79 ; life-threatenina-12 
*more than L',ase possib le 


Most of the patients were hospitalized and then subsequently reco~ered . Five patients 
died . Daily dose was known in two of the cases resulting in death ( 1200 and 2400 mg). 
Two of the five patients who died had known risk factors. One \~ its a 39-year-old 
alcoholic man who took ibuprofen ?400 mg daily to treat chronic lo\\ back pain . In 
addition, he took an unknown dose of aspirin daily. Another patient who died smoked an 
unknown number of cigarettes daily . Brief summaries of the fi\ e patients who died are 
presented in Attachment 1 . 


Si :~ :teen patients were taking dally doses in excess of the mammum O fC labeled dose 
" (1200 mg) . There is no indication in the reports for these cases that a healthcare 


practitioner had suggested using a dose higher than the labeled OTC dose . One patient 
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. was taking 3000 mg a day, a dose exceeding the labeled prescription dose for all 
indications except for rheumatoid arthritis (3200 mg). Seventy-one of the patients either 
used doses higher than labeled OTC doses (16), had a significant GI medical history (15), 
had significant non-GI medical histories or intercurrent illnesses (21), had a history of 
smoking or drinking that may have increased risk (19), used a medication concomitantly 
that may have increased their risk for a GI bleed (39), or were 65 years of age or older 
(37) . Thirty-nine patients had more than one risk factor . In 32% of the cases (34/105) no 
risk factors are apparent in the cases except for the use of ibuprofen at or below the 
labeled OTC dose . Eight patients bled despite receiving a GI protectant medication 
concomitantly (HZ-blocker-6, PPI-2) . 


The table below shows the significant medical histories, social histories, and concomitant 
medications of the patients in the case series . 


" 


. 


Table 2. Potential Risk Factors Identified in 71 Ibu rofen Cases 
Significant GI medical Previous GI ulceration-10 
history* Previous GI bleed-6 


Esophageal varices-2 
Mallory-Weiss tear-1 
H. pylori +4 


Significant social ETOH abuse-9 
history* Moderate ETOH use-3 


Unspecified ETOH use-4 
Tobacco (smoking) use-6 


Concomitant Aspirin-20 
medications possibly COX-2 inhibitor-6 
contributing to bleed* Other prescription NSAIID-3 


OTC NSAIID-3 
NSAIID, OTC/Rx not specified-3 
W arfari n-4 


, Clopidogrel-2 
Heparin-1 
Corticosteroids-3 
Alendronate-1 
TPa-1 


Significant 
I 
Acute renal "allure-1 


intercurrent illness or Advanced small cell lung cancer- : 
prior~medical history* Anemia-4 


Cerebrovascular accident-? 
Cirrhosis-3 
Congestive heart failure-3 
Colui, ...-y artery disease-4 
Diabete6 inellitus-5 
Systemic lupus ;rythematosus-1 
Panc to enia-1 


Other Age ? 65 vears-37 
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I I Dose > 1200 me dailv-16 -1 
~ *more than 1/case possible 


In one-half of the cases, the site of the GI bleed was not reported . In most of the cases in 
which the site of the GI bleed was known, the bleeding occurred in the stomach. In 40 
cases, the report stated a study, most often esophagogastroduodenoscopy (EGD), was 
done to confirm the diagnosis . 


" 


Table 3. Location of G I Bleed and GI Studies Conducted 
Location of GI event* Stomach-28 
(n=52) Duodenum-11 


Unspecified upper GI bleed-10 
Esophagus-3 
Colon-1 
Unspecified lower GI bleed-1 
Unknown-53 


Study confirming EGD-27 
diagnosis Surgery-4 
(r.=40) Colonoscopy-2 


Upper GI series-2 
Autopsy-1 
CT scan-1 
Unspecified study-3 


*more than 1/case possible 


Two representative cases are presented below. 


AERS ISR # 3057641-5, 1998, Direct report 
An 88-year-old woman presented to a hospital emergency room bleeding from her 
rectum after using 400 to 600 mg of ibuprofen daily for one to two months to treat 
arthritis pain . She had a history of a previous gastric antral ulcer, insulin-dependent 
diabetes, chronic atrial fibrillation, and recent respiratory and uc-inar~tract infections . Her 
hemoglobin on admission was 6.3 g/dL . She was treated with vitamin K, iron, epoetin 
alfa, and an N,-receptor antagonist . The site of the bleeding was not determined . The 
woman was discharged after 8 days of hospitalization. 


AERS ISR # 3507379-?, 2000, Direct report 
A 36-year-old woman was hospitalized with a gastric ulcer after usm« aspirin and 
ibuprofen for 5 years to treat migraine headaches . The patient had increased her intake of 
aspirin and ibuprofen for a short, unspecified, period of time prior to admission . The 
patient's hemoglobin on admission was 4 .4 g/dL . Endoscopy showed a 1 .2-cm prepyloric 
ulcer. She was treated with omeprazole and 4 units of packed red blood cells . She was 
disc:iarged after ? days . 


0 







Ketoprofen 


There were three cases of GI bleeding teniporally associateu .vith the use of an OTC 
ketoprofen product (Orudis-KTO or ketopro~~en-OTC) . Two patients were females and 
one patient was male . One patient was 76 years old and the age was unknown in the other 
two cases . One patient reported using the drug "as directed" for non-specified pain . The 
second used an unknown dose of ketoprofen for minor arthritic pain . The third patient did 
not report the dose, duration or the indication . The onset of event from the start of 
ketoprofen use was several days (unspecified) in one patient, 3 years in the second 
patient, and unknown in the third patient. The patients presented with one or more of the 
following symptoms : coffee ground emesis, epigastric pain, flank pain, abdominal 
cramping and rectal bleeding after starting ketoprofen . 


The location of the GI bleed was reported in all cases (gastric-1 ; gastric/colon-1 ; rectum-
1) . One patient who presented with coffee ground emesis and epiQastric pain had a 
positive EGD study confirming gastric ulcers and Barrett's esophagus (peptic ulcer of 
lower esophagus) . A second patient who presented with rectal bleeding and flank pain 
underwent colon resection and the pathology report stated that "the resected colonic 
segment shows necrotizing ulcerative lesions of rather nonspecific character . Such 
lesions have been described in association with non-steroidal anti -intlammatory drugs, as 
this patient has been reported to have taken" . The patient used ketoprofen as instructed on 
the product label for several days (exact duration and exact dose were unspecified) . The 


, third patient who presented with abdominal cramping and rectal bleeding had a h/o 
" diverticulitis . Other than one patient being >65 years of age, none of the patients reported 


known risk factors for GI bleeding such as concurrent aspirin, NSAID, warfarin or 
prednisone use . All three cases were medically serious resulting in hospitalization . There 
were no fatalities . 


Naproxen 


There were 89 cases of GI hemorrhage that were temporally associated with the use of 
OTC naproxen products . In 73 of the cases, OTC naproxen was the primary suspect 
agent. In the remaining 16 cases, OTC naproxen was a co-suspect agent. There were 46 
females and 38 m^.les (gender unknown in ~ .:ases) . The average aoe of the patients was 
62 years . Thirty-one patients used napioxen 7 days or less (acute use), 33 patients used 
the druj longer than 7 days (chronic use), 3 used the drug intermittently, and the duration 
was unknown in 22 cases. The mec' :n time to onset from start of naproxen therapy to the 
GI bleed was 7 days . The patients recovered after discontinuation ot naproxen in 53 cases 
(positive dechallenge) . Sixty-eight percent (36/53) received H,-blockers, PPI, blood 
transfusion or surgery in addition to discontinuing naproxen . 


Demographic data, outcom~~ and some summary information from the 89 cases are 
provided belo«~ . 
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" 


! _',[,'able 4. Demographic Data and General Summary Information of Na roxen Cases 
Age in ears (n=80) Mean-62, median-68, range 23 to 87 
Gender Male-38, Female-46, Unknown-5 
Indication* Unspecified pain, "aches and pains"-37 


Arthritis, type not specified-11 
Hip, knee pain-5 
Back pain-3 
Cancer pain-1 
Headache-3 
Dental pain-2 
Osteoarthritis-2 
Fever-1 
Flu symptoms-1 
Migraine headache-1 
Nerve pain-1 
Sleep aid-1 
Stomach pain-1 
Unknown-20 


Time to onset (n=51) Median-7 days (range, 1 dose to 2 ears) 
Acute vs . chronic use Acute-31 ; chronic-33 ; intermittent-3 ; unknown-22 
Daily dose Daily dose : 200 to 600 mg-48 
( n=59) Dail y dose > 600 m -11 
Report type Direct-35 ; Periodic-31 ; Expedited-23 
Reporter Healthcare practitioner-42 ; Consumer-46; Attorne -1 
Dechallenge Positive dechallenge-53 (36 /53 treated with HZ-blockers, PPI, 


blood transfusion, and surgery in addition to discontinuing 
na roxen ) 


Serious Outcomes* Death-5 ; hospitalization-62 ; life-threatening-1 
*more than 1/case possib le 


Sixty-two patients were hospitalized . Five patients died, and one additional case was 
categorized as life-threatening by the reporter. In the remaining cases, the outcome was 
unspecified. 


The five cases resultina in death involved 4 males and 1 female a!Zed 36, 42, 67, 81, and 
81 years . Duration of therapy in cases resulting in death ran aed from 15 to 30 days . 
Acetaminophen, ketoprofen, lorazepam, and coumadin were the primary suspect 
medications in four of the deaths . Naproxen was the primary suSpect in one death. 
Known risk factors for GI bleeding were apparent in four of the five death cases and 
include advanced age, multiple NSAIDS, serious systemic disorder (renal failure), and 
use of an anticoagulant . One patient developed a GI bleed possibly as a result of 
coagulopathy associated with acetaminophen-induced hepatic failure, which was the 
primary adverse event . NSAID induced GI bleed may ha~e d rectly or indirectly lead to 
death in the other four patients . Brief summaries of the five patients who died are 


0 
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" Sixty of the 89 patients had one or more known risk factors. Ten pati8iits had a 
significant GI history including previous GI bleeding, or ulcer. Eight patients had serious 
pre-existing systemic illness (diabetes mellitus, myocardial infarction, cirrhosis, chronic 
renal insufficiency, and chronic myelogenous leukemia). Thirty percent (27/89) of the 
patients used one or more of the following agents concomitantly that might have 
contributed to the GI event: NSAIDs (celecoxib-1, etodolac-1, ibuprofen-3, meloxicam-1 
and rofecoxib-2), aspirin (11), warfarin (8) or prednisone (3) . Eight patients had a history 
of smoking or drinking that may have increased risk . Three patients reported more than 
one concomitant drug . About one-third of the patients had used naproxen 7 days or less 
before experiencing GI hemorrhage . Dosing information was available in 59 cases ; in 
80% of these cases patients used a recommended OTC dose. In 3?90 of the cases (29/89) 
no risk factors are apparent in the cases except for the use of naproxen at or below the 
labeled OTC dose. Seven patients bled despite receiving a concomitant GI protectar, 
medication (HZ-blocker-2, PPI-5). 


. 


The table below shows the significant GI medical histories, social histories, and 
concomitant medications of the patients in the case series . 


Table 5. Potential Risk Factors Identified in 60 Na roxen Cases 
Significant GI medical Previous GI ulceration-5 
history Previous GI bleed-4 


Esophageal varices-I 
Other pertinent Diabetes mellitus-3 
medical history* Chronic renal insufficiency-1 


Cirrhosis/liver disorder-2 
Chronic myelogenous leukemia ; s/p stem cell transplant-1 
Myocardial infarction-1 


Significant social Alcohol consumption-7 - 
history * Ci arette smoking-6 .- 
Concomitant Aspirin-11 
medications possibly Warfarin-8 
contributing to bleed Other NSAIDs-5 


COX-2 inhibitor-3 . 
Corticosteroids-3 


Other I A-e > 65 years-48 
, .Dose > labeled OTC dose-11 


*more than 1/case possible 


In 49 cases the site of the GI bleeding was not specified . In most ofthe cases in which the 
site of the GI bleed was known, the bleeding occurred in the stomach . In 36 cases upper 
GI bleeding was reported, and in 7 cases '~~~~er GI bleeding was reported . Most cases 
reported only one site of GI hemorrhage . 


In 31 cases, the diagnosis ~ias confirmed with positive EGD, colonoscopy, 
siQmoidoscopy, or autopsy. 
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., 
The locations of the bleeding, the GI events, and the studies used to confirm the diagnosis 
are presented,,in the table below . , 


Table 6. Location of G I Bleed and GI Studies Conducted 
Location of GI event* Gastric-21 
(n=40) Duodenum-8 


Esophagus-7 
Small bowel-1 
Colon-2 
Rectal-4 


Study confirming EGD-23 
diagnosis (n=31) Colonoscopy-6 


Sigmoidoscopy-1 
Autopsy- 1 


*more than 1/case possible 


Two representative cases are presented below: 


AERS ISR # 3475354-3, 2000, Periodic report 
A 69-year-old male with a h/o back pain and arthritis took 1-2 tablets of naproxen sodium 
daily for 5 days to treat sciatic pain . Concomitant medications included amlodipine, 
losartan potassium and hydrochlorothiazide (Hyzaar@), and pravastatin. Six days after 
starting naproxen sodium, he passed a bloody stool. On admission, his hemoglobin was 
7.8 g/dL. Endoscopy revealed esophageal and stomach ulcers . He was transfused with 6 
units of blood and treated with lansoprazole . The patient recovered and he was 
discharged after 5 days . 


AERS ISR# 3694936-7, 2000, Periodic report 
An 88-year-old female with a h/o HTN and MI took one naproxen sodium tablet twice 
daily for 52 days to treat shoulder pain . She took atenolol concomitantly. Approximately 
2 months later, she developed melena and stomach pain . After 6 days of hospitalization, 
she recovered, and she was told that naproxen was responsible for the problem. 


CONCLUSION 


We reviewed 197 domestic cases of GI hemorrhage, ulceration, or perforation reported 
for OTC NSAIDs from January l, 1998 through December 3 l . 2001 . This included 105 
cases reported for ibuprofen, 3 cases reported for ketoprofen . and 89 cases reported for 
naproxen . Most of the patients were hospitalized and then subsequently recovered . About 
S% (10/197) of the patients in the case series died . Most patients ~vere adults using an 
OTC NSAID to treat musculoskeletal pain, unspecified pain, and "aches and pains." 
Most of the patients used daily doses of the NSAIID at or belo~v the maximum dose 
recommended in the OTC labeling . 







Many patients were at increased risk for GI bleeding because of a past GI event, other 
significant intercurrent illness or past medical history, consumption of ethanol, tobacco 
use, or use of another OTC or prescription medication concomitantly that can increase 
risk of GI bleeding . In about 37% (72/197) of the cases, more than one risk factor was 
present. This suggests that some patients who should not use an OTC NSAIID because 
they are at increased risk of GI complications are using these products and experiencing 
serious adverse events . 


The product labeling advises patients to consult a healthcare practitioner if they are under 
a doctor's care for any condition, and if they are taking any other drugs. Although this 
addresses some of the risk factors, the labeling addresses most risk factors in an oblique, 
general manner. Only ethanol use is addressed in a direct manner in the OTC labeling . 
The OTC consumer is not fully informed of the risk factors from the OTC labeling ; 
however, it is not known i'lproviding more specific information in the OTC labeling 
would reduce the OTC use of these drugs in high-risk patients . 


It should be noted that in 33% of the cases no risk factors are apparent in the cases except 
for the use of the NSAIID, and there is no suggestion in the report that the NSAID was 
used in doses in excess of the OTC labeling . These data support the conclusions that no 
subgroup of patients is completely free of the risk of NSAID-induced injury . 


References : 
, 1 . Wolfe MM, Lichtenstein DR, Singh G. Gastrointestinal toxicity of nonsteroidal anti inflammatory 


drugs . N Engl J Med. 1999 ; 340: 1888-99 . 
2. Wallace JL. Nonsteroidal anti-inflammatory drugs and gastroenteropathy : the second hundred years. 


Gastroenterology . 1997 ; 112: 1000-16. 
3 . Bjorkman D. Current Status of Nonsteroidal Anti-Inflammatory Drug (NSAID) use in the United 


States : risk factors and frequency of complications . Am J Med 1999; 1071 6A) : 3S- 10S. 


Renan A. Bonnel, Pharm.D., M.P.H . 
Postmarketing Safety Evaluator 


Joyce Weaver, Pharm.D . 
Postmarketing Safety Evaluator 


Concur : 


" Claudia B . Karwoski, Pharm.U. 
Team Leader 


12 







Attachment 1-Ibuprofen-induced GI Hemorrhage Cases Resulting in Death 
! 


1 . AERS ISR # 3778270-2, 2001, Direct report 


A 94-year-old patient of unknown gender with COPD died after experiencing a GI 
bleed. Concomitant medications, additional prior medical history, dose of ibuprofen, 
and the course of the patient's illness were not reported . 


2 . AERS ISR # 3825072-4, 2001, Periodic report 


An 82-year-old woman with a prior medical history of hypertension, chronic renal 
failure, angina, renal artery stenosis, mild congestive heart failure, and gout 
osteoarthritis experienced a GI bleed after taking 1200 mg of ibuprofen daily for 10 
days to treat flu-related aches and pains . Concomitant medications were unknown . 
Her hemoglobin on admission was 6 .5 g/dL . She was transfused with four units of 
blood, and she was treated with a PPI. An EGD showed hemorrhagic duodenitis . She 
experienced melena, and her hemoglobin dropped to 5 .8 g/dL . She went into shock 
and died despite receiving additional transfusions of blood products and inotropic 
support. 


3 . AERS ISR # 3029915-6, 1998, Expedited report 


`' An attorney reported that a man of unknown age was hospitalized and died after 
" experiencing gastric ulcers and GI bleeding . He had received an unknown dose of 


ibuprofen for an unknown period of time to treat an unspecified injury . Concomitant 
medications, additional prior medical history, and the course of the patient's illness 
were not reported . 


4. AERS ISR # 3749073-X, 2001, Expedited report 


A 39-year-old alcoholic man took ibuprofen 2400 mg daily to treat chronic low back 
pain . In addition, he took an unknown dose of aspirin daily. Concomitant medications 
included famotidine, calcium carbonate . magnesium carbonate . Lind magnesium 
trisilicate , Tums0), and aspirin. The 4 : .~ after u,:.aic _ :~,,n, the patient went into 
respiratory arrest . He was stabilized and underwent emergency exploratory surgery. A 
right retroperitoneal hematoma extending from the duodenum to the pelvis was 
discovered . Additional exploration was not performed. After return to the ICU, multi-
organ system and bleeding from the mouth and anus occurred . The patient died 
despite receiving many units of platelets, blood, and fresh frozen plasma . 


5 . AERS IS R # 35 8 1490-3, 2000, Direct report 


A 40-Near-old woman left work complaining of flu-like symptoms. She smoked an 
unknown number of ci-arettes daily. Two da~,s later the ~~oman ~\ as found dead at 
home surrounded by coffee-ground emesis . She had used ibuprofen for an unknown 


. 
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indication for at least 2 years . She used famotidine concomitantly . An autopsy 
concluded that she died of acute peritonitis from a perforated duodenal ulcer, and 
vomitus aspiration . 


0 
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Attachment 2 - Naproxen-induced GI Hemorrhage Cases Resulting in Death 


" l . AERS ISR # 3414568-5, 1999, Expedited report 


A 42-year-old male with a prior history of alcoholic cirrhosis (portocaval shunt in 
1996), intractable ascites, thrombocytopenia, convulsions, depression, tobacco use 
and constipation experienced GI bleeding after taking naproxen sodium 400 mg to 
1320 mg daily for 2 to 4 weeks. Concomitant medications included lactulose, 
spironolactone, fluoxetine, trazodone, phenytoin and aspirin. Within a month of using 
naproxen sodium, he developed severe abdominal pain and diagnosed with perforated 
duodenal ulcer and underwent emergency surgery to repair the perforation. Following 
an unremarkable hospital course for several days, he developed vIRSA pneumonia, 
ARDS, and multiorgan failure, and he died . The cause of death was hepatorenal 
syndrome due to ARDS following a rep-ir of perforated duodenal ulcer. 


2. AERS ISR # 3458030-2, 2000, Direct report 


An 81-year-old female with a h/o lorazepam, beta-blocker allergy and NSAID 
gastritis was admitted with melena, coffee ground emesis and acute renal 
insufficiency after receiving OTC naproxen and ibuprofen for 3-4 weeks. 
Concomitant medications include calcium supplements, quinidine, quinapril, digoxin, 
furosemide, potassium supplement, intranasal fluticasone, inhaled fluticasone, 


--,., theophylline, iron, propoxyphene and acetaminophen (Darvocet0), clonazepam, 
albuterol, ipratropium, and prednisolone eye drops. Prior to the EGD, she received 


" lorazepam (the allergy was not well documented in the chart) for agitation . 
Subsequently, the patient's oxygen saturation dropped, and she developed a decreased 
level of consciousness . Despite the adverse reaction to lorazepam, the EGD was 
performed. It was positive for a deep gastric ulcer. The patient's GI bleeding slowly 
improved, but her condition worsened. Ultimately, she developed respiratory failure 
and died . 


3 . AERS ISR # 3243548-8, 1999, Direct report 


A 67-year-old female with history of COPD, smoking, pulmonary hypertension, 
hv7ertension and morbi J obesity received naprOACII 3odium (unkno\x,-n dose), 
k '~oprofen 200 mg, and acetaminophen (unknown dose and duration) for chronic e C 
back pain for about one month . She was brought to the ER %~ ~ ith increased shortness 
of breath, fever, hyperkalemia (5 .8), weakness, renal failure (E3t~N/SrCr: 75/4.9), 
chills and productive cough. Her medications included potasSium, ipratropium, 
inhaled fluticasone, theophylline, atenolol, amlodipine, alprazolam and a diuretic . A 
CT of abdomen showed perforated sigmoid diverticulum . She was admitted to an 
ICU, to stabilize the patient for surgery, but she became combati% e and confused . 
Despite receiving, antibiotics, vasopressors, urgent dialysis, and cardiac support, 3j,-
developed an arrhythmia, and she died . 


" 
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. 4 . AERS ISR # 3130899-0, 1998, Direct report 


" An 81-year-old male presented to the ER with hemopty_:~s and hypotension after 
receiving coumadin (unknown dose anc:-duration) for atrial fibrillation and OTC 
naproxen for 2 weeks for knee pain . Past medical history was significant for CHF, 
COPD, and atria] fibrillation . Concomitant medications were di(yoxin and furosemide . 
Patient declined EGD on admission . The laboratory values \vere : hemoglobin-8, 
hematocrit-26, INR-5.1, PTT-39, digoxin-1 .3 . His stools were heme-positive . Despite 
receiving fluids, fresh frozen plasma, packed red blood cells, and vitamin K, the 
patient expired. An autopsy result revealed massive GI mucosal hemorrhage . 


5 . AERS ISR # 3806866-8, 2001, Expedited report 


A 3o-year-old woman ingested 32 acetaminophen 500 mg and 10 naproxefl 220 miz 
tablets over 23 hours for tooth pain . She complained of abdominal pain on 
presentation and was treated with N-acetylcysteine . Initial laboratory findings were : 
APAP-83.2mcg/ml, AST-540 U/L, ALT-3,415 U/L; total bilirubin-18 mg/dl ; and PT 
greater than 100 seconds. Complications included GI bleeding and hypotension . 
Transaminases peaked at an AST of 19,000 U/L and an ALT of 8,000 U/L. The 
patient expired five days after the ingestion . The autopsy revealed hepatic necrosis 
due to acetaminophen. 


. 


" 
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 


FOOD AND DRUG ADMINISTRATION 
` CENTER FOR DRUG EVALUATION AND RESEARCH 


DATE : July 15, 2002 


FROM : Claudia B. Karwoski, Pharm.D., Safety Evaluator 
. Division of Drug Risk Evaluation, HFD-430 


THROUGH: Julie Beitz, M.D., Director 
Division of Drug Risk Evaluation, HFD-430 


TO: Charles Ganley, M.D., Director 
Division of OTC Drug Products, HFU- 5 60 


SUBJECT: Office of Drug Safety Postmarketing Safety Review (Pm # D020293) 
Drugs-Aspirin-Containing Products 
Reaction : Gastrointestinal hemorrhage, ulceration, or perforation 


INTRODUCTION/ EXECUTIVE SUMMARY 


Gastrointestinal (GI) toxicity is a major limiting factor for the use of products containing 
aspirin. Aside from it's analgesic, anti-inflammatory, and antipyretic properties, aspirin 
has a number of vascular indications. l A review of randomized trials of aspirin found 
that GI toxicity was dose related, nonetheless trials of low-dose aspirin therapy have also 
shown a possible increased risk of GI bleeding. 2-5 Risk factors have been identified that 
increase the risk of GI complications . These factors include age over 65 years, prior GI 
ulcer or bleeding, use of high doses or multiple NSAIIDs, concomitant use of 
corticosteroids, concomitant use of anticoagulants, consumption of ethanol, cigarette 
smoking, presence of Helicobacterpylori, and serious systemic disease. 6-8 


Our objective was to review the ., ., :en : ~cstmarketing experience of aspirin-containing 
products relating to GI hemorrhage, ulceration, or perforation to determine the 
circumstances that may result in these events . We limited our review to events reported to 
the FDA from January l, 1998 through December 31, 2001 . 


We reviewed 541 cases of GI hemorrhage, ulceration, or perforation reported for aspirin-
containing products . Most of the reports did not contain complete information about the 
patients' prior medical history, medication use, and course of the GI complication . Most 
patients were adults using an aspirin product for cardiac or cerebrovascular indications. 
Most of the patients were taking aspirin at doses of less than or equal to 325mg per day. 
However, about 90% of the patients may have been at increased risk of GI bleeding 
because they had one or more of the risk factors listed above. The most significant risk 







~ factors identified were concomitant use of medications that might hav; increased the risk 
-.= of GI bleeding and advanced age. It should be noted that use of multiple medications 


containing aspirin was reported in only 10 cases (1 .9%) . Most of the patients were 
hospitalized and then subsequently recovered; however, 29 (5%) patients in the case 
series died . 


DRUG INFORMATION/LABELING 


Numerous single ingredient and combination products are available OTC and by 
prescription. The internal analgesic, antipyretic, and antirheumatic drug product 
monograph lists the following indications for aspiiin use: 


" Rheumatologic Disease Indications: Aspirin is indicated for the relief of the signs and 
symptoms of rheumatoid arthritis, juvenile rheumatoid arthritis, osteoarthritis, 
spondyloarthropathies, and arthritis and pleurisy associated with SLE. 


" Vascular Indications: 
" To reduce the risk of death and nonfatal stroke in patients who have had ischemic 


stroke or transient ischemia of the brain due to fibrin platelet emboli, 
" to reduce the risk of vascular mortality in patients with a suspected acute MI, 
" to reduce the combined risk of death and nonfatal MI in patients with previous MI 


or unstable angina pectoris, 
" to reduce the combined risk of MI and sudden death in patients with chronic 


stable angina pectoris . 
Revascularization Procedures : Aspirin is indicated in patients who have undergone 
revascularization procedures (i.e ., CABG, PTCA, or carotid endartectomy) when 
there is a preexisting condition for which aspirin is already indicated . 


Dosing varies by indication, however the OTC Aspirin Regimen Bayer Adult low 
strength 81 mg@ product states the following regarding the dosage : 


Directions : For nonprescription analgesic indications : Adults & children 12 years and older: Take 
one or two 325 mg caplets or four to eight 81 mg tablets every 4 hours with water. 
Do not exceed 4000 mg in 24 hours. D-age may be modified as directed by a doctor . 


This particular product also contains the following warnings and safety of enteric-coated 
products relative to plain aspirin products . 


Warnings : Children and teenagers should not use this medicine for chicken pox or 11u 
symptoms before a doctor is consulted about Reye's syndrome, a rare but serious illness 
reported to be associated with aspirin. Do not take for pain for more than 10 days or for fever 
for more than 3 days unless directed by a doctor . If pain or fever persists or gets worse, if new 
symptoms occur, or if redness or swelling is present, consult a doctor because these could be signs 
of a serious condition. Do not take this product if you are allergic to aspirin, have asthma, have 
stomach problems (such as heartburn, upset stomach or stomach ri in) that persist or recur, gastric 
ulcers or bleeding problems unless directed by a doctor . If ringing in the ears or loss of hearing 
occurs, consul! a doctor before taking any more of this product. Keep this and all drugs out of the 


. reach of children . In case of accidental overdose, seek professional assistance or contact a poison 
control center immediately . As with any drug, if you are pregnant or nursing a baby, seek the 
advice of a health professional before using this product. IT IS ESPECIALLY IMPORTANT 







NOT TO USE ASPIRIN DURING THE LAST 3 MONTHS OF PREGNANCY UNLESS 
SPECIFICALLY DIRECTED TO DO SO BY A DOCTOR BECAUSE IT MAY CAUSE 
PROBLEMS IN THE UNBORN CHILD OR COMPLICATIONS DURING DELIVERY. 


Safety: The safety of enteric-coated aspirin has been demonstrated in a number of endoscopic 
studies comparing enteric-coated aspirin and plain aspirin, as well as buffered aspirin and "arthritis 
strength" doses. In these studies, endoscop:es were performed in healthy volunteers either before 
and/or during, and/or after administration of various aspirin doses. Compared to all the other 
preparations, the enteric-coated aspirin produced significantly less damage to the gastric mucosa. 


The labeling contains a warning about the concomitant use of ethanol . 
Alcohol Warning: If you consume 3 or more alcoholic drinks every day, ask your doctor whether 
you should take aspirin or other pain relievers/fever reducers . Aspirin may cause stomach 
bleeding. 


SELECTION OF CASE SERIES 


We searched the AERS database for domestic cases of GI hemorrhage, ulceration, or 
perforation related to use of aspirin or products containing aspirin. The cases were 
identified using the higher level group terms (HLGTs) Gastrointestinal Haemorrhages 
NEC and Gastrointestinal Ulceration and Perforation. We searched for cases received 
by the FDA from January l, 1998 through December 31, 2001 . AERS contained 629 
cases, of which 19 were duplicates for a total of 610 cases. Sixty-nine cases were 
excluded for the following reasons: 


" Cases excluded from series : 
" Not spontaneous case reports - cases were from a published epidemiological study 


examining whether GI bleeds were higher in individuals on calcium channel 
blockers9 (58) 


" Acute intentional overdoses (5) 
" Non-US cases (1) 
" Reports were not legible (2) 
" Study comparing ticlodipine to aspirin, not clear which product patient received when 


they experienced their GI event (2) 
" No adverse GI event (1) 


SUMMARY OF CASES 


We reviewed 541 US cases of GI bleeding, ulceration, or perforation in connection with 
aspirin-containing products between 1998 and 2001 . The mean age of the patients was 
69.3 years. Two patients were younger than 16 years of age (age's 14 months and 11 
years) . Where gender was known, 63% (319/503) of the patients were male. Aspirin-
containing products were used most often for cardiac or cerebrovascular indications . The 
duration of aspirin use was not reported in the majority of the cases. Of those that 
reported duration, it ranged from less than 1 day (after one dose) to 25 years, with a 


" median duration of 42 days . The median daily dose and the dose most often reported was 
325mg per day. There was only one case that reported a daily dose that averaged greater 
than 4gm per day. 







: Eighty-six percent of the patients required hospitalization and 5% died . Treatment 
generally consisted of discontinuation of the offending agent(s), use of proton pump 
inhibitors, histamine H2 blockers, transfusion therapy, coagulation by heat, electricity or 
laser, or endoscopic injection of epinephrine. Twenty-four patients reportedly required 
surgical intervention . 
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Demographic data, outcomes, and some summary information from the 541 cases are 
provided below. 


Table 1 . Demographic Data and General Summa Information 
Age in ears n=491 Mean-69.3, median-71, range 1 .2 to 100 
Gender Male-319, Female-184, Unknown-38 
Indication* Heart disease or CAD (includes AMI, after revascularizarion, and 


primary & secondary prevention)-121 
Cerebrovascular disease (includes acute therapy, primary & 
secondary prevention)-60 
Pain (GI, foot, back, pain not specified)-38 
Non-cardiac vascular thrombosis, occlusion, or stent placement (also 
includes unspec antiplatelet indication)-29 
Miscellaneous-24 
Headache/Migraine-24 
Arthritis (OA, RA, or type not specified)-18 
Flu/fever symptoms-2 
Unknown-236 


GI Events or Findings* Bleed-361 
Ulceration-197 
Perforation-9 
Melena-101 
Hematemesis-52 
Gastritis-29 
Hematochezia-20 
Erosion-10 
Duodenitis-6 
Esophagitis-5 
Colitis-3 
Necrotic bowel, obbu-:tic. ., ztenosi :;, hemo tvsis-leach 


Duration n=145 Median-42 days, mean 1 .5 ears (range, 1 dose to 25 ears 
Acute vs chronic use Acute-28 ; chronic-1 17 ; unknown-396 
(use < 1 week vs > 1 
week 
Daily dose Mean-423 mg; median-325 mg (range 75-6825 mg) 
adult patients ; n=338) < 81m -93 ; > 81 to < 325m -12 ; 325m -177 ; > 325m -56 
Reporter Healthcare practitioner-510 


Consumer-21 
Study-9 
Unknown- I 


Serious Outcomes* Death-29 ; hospitalization-468 : life-threatening-78 ; disabili ty-9 
FDA received date 1998-99, 1999-102, 2000-158, 2001-182 







" Event date 1979-1, 1990-1, 1994-1, 1995-1, 1996-11, 1997-34, 1998-88, 1999-
126, 2000-146, 2001-103, unknown-29 


*more than 1/case nossible 


0 


Four hundred eight-five patients (-90%) had one or more known risk factors or other 
possible causes for their GI event. Risk factors included a significant GI medical history 
(111 cases), a concurrent smoking or drinking history that may have increased risk (75 
cases), concomitant medication that may have increased their risk for a GI bleed (366 
cases), or were 65 years of age or older (347 cases) . Sixty-seven of the 347 patients listed 
age > 65 years old as the only risk factor . Sixty-one percent of all patients in this case 
series had more than one risk factor . Additionally, a large number of patients had 
significant underlying or intercurrent illness, but because of the large case series this 
number was difficult to quantify . Use r f multiple medications containing aspirin was 
reported in only 10 cases (1 .9%). Sixty-four patients experienced their GI event despite 
receiving a GI protectant medication concomitantly (HZ-blocker-35, PPI-28, misoprostil-
3) . 


The table below shows the significant GI medical histories, social histories, and 
concomitant medications of the patients in the case series . 


Table 2. Potential Risk Factors Identified 
Significant GI medical Previous GI ulceration-59 
history* Previous GI bleed (includes UGIB, LGIB, and rectal bleed)-40 


Esophageal varices-5 
Mallory-Weiss tear-4 
H. lori +-21 


Significant social ETOH use-53 
history* Tobacco (smoking) use-29 
Concomitant Other NSAID-218; includes 
medications possibly COX inhibitors-97 (Celecoxib-44, Rofecorib-53) 
contributing to bleed* OTC-24, RX-155, both-3, unknown-36 


Warfarin-67 
Clopidogrel-49 
Heparin-37 
Low-molecular weight her . .rin-1 7 
Corticosteroids-22 , 
Alendronate-13 
Eptifibatide-12 
Tirofiban-8 
Abciximab-5 
Thrombolytics-5 
Pentoxylline-4 
Cilostazol-2 
Anagrelide-1 
Le irudin-1 


Other Age 65 years-34i 
*more than 1/case possible 







" In almost one-half of the cases, the site of the GI event was not reported . In most of the 
cases in which the site was known, the bleeding occurred in the stomach. In 231 cases, 
the report stated a study, most often esophagogastroduodenoscopy (EGD), was done to 
confirm the diagnosis. 


. 


Table 3. Location of GI Bleed and GI Studies Conducted 
Location of GI event* Stomach-131 


Duodenum-75 
Unspecified upper GI bleed-44 
Esophagus-15 
Colon-17 
Unspecified lower GI bleed-13 
Rectal-12 
GE junction-2 
Unknown-264 


Study confirming EGD-131 
diagnosis* Unspecified endoscopy-60 
(n=231) Colonoscopy-38 


Gastroscopy-11 
Surgery-10 
Upper GI or small bowel series-5 
Autopsy-2 
Tagged RBC scan-1 


*more than 1/case possible 


CONCLUSION 


We reviewed 541 domestic cases of GI hemorrhage, ulceration, or perforation reported 
for aspirin-containing products from January l, 1998 through December 31, 2001 . Most 
of the patients were hospitalized and then subsequently recovered . About 5% (10/197) of 
the patients in the case series died . Most patients were adults using aspirin at less than or 
equal to 325mg for cardiac or cerebrovascular indications . Eighty percent of cases that 
reported duration reported chronic use defined as use for greater than 1 week. 


Most patients were at increased risk for GI bl,..uing because of a past GI event, advanced 
age, consumption of ethanol, tobacco use, or use of another medication concomitantly 
that can increase risk of GI bleeding. Additionally, although not quantified many patients 
had other significant intercunent illne°- or past medical history that might have put them 
at increased risk of a GI event. Greater than 60% of the patients had more than one risk 
factor present. It should be noted that use of multiple medications containing aspirin did 
not appear to be a factor in most of these cases. 


References: 
1 . Awtry EH, Losc-,:zo J. ~;.,pinn . Circulation 2000;101 :1206-18 
2 . Roderick PJ, Wilkes, HC, Meade TW. The gastrointestinal tox :city o~~aspirin : an 


overview of randomised controlled trials . Br J Clin Pharmacol 1003;35:219-26 . 


0 







3. The SALT Collaborative Group. Swedish Aspirin Low-dose Trial of 75mg aspirin as 
secondary prophylaxis after cerebrovascular ischaemic events . Lancet 1991 ; 
325 :1261-6 . 


4. Diener HC, Cunha L, Forbes C, et al . European Stroke Prevention Study 2 : 
dipyridamole and acetylsalicylic acid in the secondary prevention of stroke . J Neuro 
Sci 1996 ;143 :1-13 . 


5. Hansson L, Zanchetti A, Carruthers SG, et al . Effects of intensive blood-pressure 
lowering and low-dose aspirin in patients with hypertension : principal results of the 
Hypertension Optimal Treatment randomised trial. Lancet 1998;351 :1755-62 . 


6. Wolfe MM, Lichtenstein DR, Singh G. Gastrointestinal toxicity of nonsteroidal 
antiinflammatory drugs . N Engl J Med. 1999;340 :1888-99 . 


7. Wallace JL. Nonsteroidal anti-inflammatory drugs and gastroenteropathy: the second 
hundred years. 
Gastroenterology . 1997;112 :1000-16 . 


8 . Bjorkman D. Current Status of Nonsteroidal Anti-Inflammatory Drug (NSAID) use in 
the United States : risk factors and frequency of complications . Am J Med 
1999;107(6A) :3S-l OS. 


9. Kelly JP, Laszio, A, Kaufinan, DW, et al . Major upper gastrointestinal bleeding and 
the use of calcium channel blockers . Lancet 1999;353 :559 . 


: Claudia B. Karwoski, Pharm.D. 


0 





File Attachment
77n-0094L-bkg0001-052-Tab-03-Section-III-D-CDER-Memo-2002-Karwoski-vol2.pdf




- References - w:_� 


1 . McLaughlin JK, Lipworth L, Chow WH, Blot W. Analgesic use and chronic renal failure : A critical review of the epidemiologic literature . Kid Intl . 1998;54 :679-
686. 


2. Signorello LB, McLaughlin JK, Lipworth L, Friis S, Sorensen HT, Blot WJ. 
Confounding by indication in epidemiologic studies of commonly used 
analgesics . Am J Ther. 2002 ;9(3):199-205 . 


, 3. Elseviers MM, De Broe ME. Analgesic Nephropathy; Is it caused by multi-
analgesic abuse or single substance abuse? Drug Safety . 1999;20(1) :15-24 . 


4. De Broe ME, Elseviers MM. Analgesic Nephropathy . N Engl J Med. 
1998;338(7):446-452 . 


5 Fored CM, Ejerblad E, Lindblad P, Fryzek JP, Dickman WD, Signorello LB, et al . Acetaminophen, Aspirin, and Chronic Renal Failure. N Engl J Med. 
2001 ;345(25):1801-1808 . 


6. Bennett WM, Porter GA. Analgesic nephropathy and the use of nonsteroidal anti-inflammatory drugs in renal patients : new insight. J Nephrol. 1998;11(2):70-75 . 


0 





File Attachment
77n-0094L-bkg0001-045-Tab-03-Section-III-C-References-vol2.pdf




. 


" 


:' . . 







MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 


FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 


Date : October 12, 1999 


From: Michael F. Johnston, R.Ph., Postmarketing Safetly Evaluator 
Division of Drug Risk Evaluation I, HFD-430 


} 
Through : Peter K. Honig, M.D ., M.P.H., Director (Signed 10/1?/99) 


Division of Drug Risk Evaluation I, HFD-430 


To : Charles J. Ganley, M.D ., Director 
Division of Over-The-Counter Drug Products, HFD-i60 


Subject: Consult 
Drug : Over-The-Counter Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) 
Reaction : Renal Failure at OTC Dosing Levels 


EXECUTIVE SUMMARY 


In response to a Division of Over-The-Counter Drug Products (DOTCDP) consult, we reviewed 
" 126 cases of renal failure associated with the use of ibuprofen, naproxen, and ketoprofen occurring 


with OTC-approved dosages. A sufficient number of renal failure cases were reported with OTC 
dosages, especially with ibuprofen and naproxen, to warrant addition of wording to the OTC 
labeling concerning potential renal problems . Minimally, it is recommended that patients with pre-
existing renal problems be informed of the risk and to consult with their physician prior to use. 


INTRODUCTION 


We received a consult request dated August 3, 1999 for a review of the Adverse Event Reporting 
System (AERS) for renal failure cases reported the three OTC NSAID products (ibuprofen, 
naproxen, and ketoprofen) when used at OTC dosaves . A telephone conversation shortly thereafter 
with Rosemarie Neuner, M.D, of the DOTCDP relat, .: that the Nauonal Kidney Foundation has 
requested that the FDA review renal failure reports for these products . The ultimate goal would be 
to place warninas related to renal failure in the labeling of OTC NSAID products prior to the 
upcoming switch of ibuprofen to monograph status . Although renal tailure is well documented in 
the literature and in the labeling of prescription NSAIDs, the current labeling for the OTC NSAIDs 
does not refer to this adverse event. Dr . Neuner's telephone conversation also requested that we not 
confound cases in our review unless it could be shown that the tiSA[D clearly did not cause or 
contribute to the reported renal failure. Accordingly, we reviewed all cases in which the OTC 
tiSAID may nave played a contributory r(-le to the reported renal failure . 
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DRUG INFORMATION and LABELING 


Current labeling and packaging for these three OTC does not mention any renal events . 


Ibuprofen, naproxen, and ketoprofen prescription drug products all contain extensive information in 
their Precautions and Adverse Reactions sections related to renal effects, including warnings about 
using these medications in patients with creatinine clearances of less than 20 ml/minute . Other 
terms mentioned include interstitial nephritis, glomerular nephritis, nephrotic syndrome, renal 
disease, renal failure, renal papillary necrosis, and impairment of renal function . 


Prescription NSAII~ class labeling also refers to a second form of renal toxicity leading to a 
reductioA in renal blood flow or blood volume, where renal prostaglandins have a supportive role in 
the maintenance of renal blood flow . The labeling defines patients at the greatest risk of this 
reaction are those with impaired renal functi m, heart failure, liver dysfunction, those taking 
diuretics, and the elderly. 


MEDICAL LITERATURE SUMMARY 


In an August 27, 1999 Email, Dr. Neuner related that she had already~ requested a literature search 
which produced mostly articles on renal failure occurring at prescription dosages. We will not 
review the literature but literature reports of OTC use submitted to AERS are included in the 
findings below . 


DRUG USAGE 


" Information on all NSAIID usage was provided to Dr . Neuner on August 16, 1999 by OPDRA's 
Extramural Program staff and is not repeated in this document . 


SELECTION OF CASE SERIES 


The goal of this search was to find cases of renal failure, which ha%e occurred during the time 
period that these products have been available as non-prescription drugs and appeared to occur at 
OTC dosa~es . The following date parameters, based upon the OTC approval date listed below, 
were used : 


.~aprofen OTC Appro~~~. ' Date : 5i l S/S4 
Naproxen OTC Approval Date : 1/l 1/94 
Ketoprofen OTC Approval Date : M; 5,95 


Checking for reports submitted after the above dates, an AERS sear,~h on Aucust 10, 1999 using the 
preferred terms acute renal failure, chronic renal failure, and renal failure (NOS) produced the y 
followins results : 







" 


" 


Search / Drug Ibuprofen Na roxen Keto rofen 
Total Reports Since OTC Approval Date 13,141 10,794 2,000 
Total Renal Failure Reports (Acute, Chronic, NOS) 349 80 42 
Cases Remaining- Adult (>16 years) (after removal of Rx 
dosages, overdoses, duplicates) 


80 26 


Cases Remaining - Pediatric (<16 years) (after 
removal of Rx dosages, overdoses, and duplicates) 


1-1 p 


We reviewed all the above cases of renal failure to identify cases with OTC dosage range only. 


The accuracy of both dosage and duration of therapy values reported prior to renal failure may be 
tainted by the "as needed" nature of NSAID use. In many cases of "as needed" dosing, the daily 
amount of NSAIID reported may actually have been less than that listed on the report . 


In each case series, the best effort was made to only retain cases in which it was known that either 
OTC dosages (with either the OTC or Rx product) and/or an OTC \SAIID product played a role in 
the adverse reaction . Although information is reported about pre-existing conditions (hypertension, 
renal problems, etc .), these cases are not excluded since, even if underlying disease is involved in 
the renal failure, the NSAID may have played a contributory role in the renal failure . 


Five cases were also found in which patients were using a combination of the above OTC NSAIIDs. 
Each of the above case series and the NSAIID combination therapy case series will be reviewed 
separately below. 


Ibuprofen - Adult (> 16 Years Old) (SO Cases) : 


OTC Approval Date : May 18, 1984 
OTC Dosage : 200 mg every 4-6 hours up to a maximum of 1200 mg every 24 hours 


Ibuprofen /Renal Failure ( > 16 YO) . 
at OTC Dosag es (n 80) 


Year Reported 1985 : 1 1990 : ~ 1995 : ' 
1986 : 1 1991 : -1 1996 : 9 
1957 : 2 1992 : -1 1997 : 5 
1935 : 7 1993 : 9 1998: 6 
1989 : -1 1994 : 6 1999 : 11 


Age ~ 1?-20: G 51-60 : ! i %Iean: i ; .5 ; 
'' '0 : ~ 61-70 - Range: 17-5~ I 


, 11--10 : , 7 1-80 : ,- : 
' I -11-50 : 15 S1-90: I 


Gender Male : -1-1 Female : 3-l Unknown: ? j 
Product Used Rx : 3? OTC : -l- Unknown : l 


i Report Source ' Domestic : 6 3 i=orewyn : 14 Literature- 6 
Daily Dosage ?00 m~T: 3 SGO rri? : 5 


tM .� i,nn ... ,r 


" 


i 600 mL,: 10 C'nkno%% n : 2 2 
Duration of < 1 Dav : 7 G-3ODa~ ; : 19 Lnkno~cn : 31 


Therapy l-~ Da%s : 9 > ;0 Davs : 14 







" 


" 


Outcomes Hospitalized : 56 Recovered : 12 
Reported Deaths : 9 TreatmendIntervention Reqd : 17 


Life Threatening : 8 Dialysis Required: 9 
Severe / Permanent Disability : 9 


Dechallen e Positive : 37 Negative : 12 
Concomitant Disease Hypertension : 16 Cancer : 3 
History Renal Insuff: 8 Rhabdomyo(ysis 3 
Reported Diabetes : 7 Hepatic : 


Other Cardiac : S Lupus : ( 
COPD 6 HIV: 
Rheum . Arthritis : 3 Hyperkalemia : 1 
Alcoholism : 3 Hv onatremia : 1 


Concomitant Drugs Diuretics : 15 Digoxin: 
Reported Other IVSAIDs: 7 Coumadin : 


Ca Channel Blockers : 6 `-(ethyldopa : 3 
ACE Inhibitors : 5 Recent EtOH : 3 


:Amino ( cosides: 1 


In these 80 cases, renal failure was reported slightly more in males than females (44 vs . 34). 
Hypertension (16), pre-existing renal insufficiency problems (8), diabetes (7), and other cardiac (8) were the most common concurrent diseases reported and 15 of the patients were reported to be taking diuretics prior to the renal failure. These might predispose the population at risk to renal failure development as expected . The most common preliminary symptoms reported in these renal failure patients were: malaise/weakness (6), fever (5), hematuria (4), hypotension (4), 
nausea/vomiting (4), back pain (4), abdominal pain (4), and dehydration (3). During case reviews it was noted that in five cases, the patient's renal failure was misdiagnosed initially as pregnancy, 
acute abdomen, or infections . As would be expected, 56 patients noted that hospitalization was 
required due to the serious nature of their renal failure . It is possible the severity of the renal failure was linked to the difficulty in diagnosing renal failure from clinical symptoms without the 
availability of laboratory values . Overall, demographics for this caserseries show ibuprofen-
induced renal failure occurring mostly in elderly patients taking cardiac-related medications 
concomitantly, and ~vithin one month of starting higher OTC dosages . 


Ibuprofen-induced renal failure was considered at least part of the of death in five of the nine deaths . The reported cause of death in these nine cases can be seen in the following table : 


Age 


79 
, 


I F i Renal Failure ~~ith Sep~i~ 
?~~nk r N t ' Pneumonia and dissern,n,~ :-� :,~:-�: ,;< ereillosois . 


! 
~S i Nt 


~ 
~ Renal Failure (acute i / Hepatic Failure 


He adtis due to blood transfusion '? 
I -~~ 67 X f Lung Cancer, renal failure 


~ -~S F Efepat~~renal s% n~in~me 
-~titultisvstem Failure 


I F{e atic Failure .fue tu Alcoholism 
, 6. ' S~ I N i ~ Renal Failure/ Pntu m~ ~ria 


66 `i GI Bleeding / Sz u, 
1 S . F ' Renal Failure 
i9 . 1 58 1 N ( , Perforated C'Icer / Acute Abdomen 


Cause of Death (Adult) with Ibuprofen in 
e ported Renal Failu. c Cases (n = 9) 


Case Gender Reported Cause of Death 
# 







The death cases summarized below show the complex nature of these patients and how ibuprofen 
may have contributed to the death but is very difficult to consider it as a sole (or even primary 


-' cause) of the death . 


(FDA #448304, 1986) A 79 year-old feraale complaining of shoulder pain was treated 
in the ER with ibuprofen, meperidine, and hydroxyzine. After five days of ibuprofen 
(reported as 600 mg daily) therapy, the patient returned to the ER complaining of back 
pain with radiation to shoulder. The patient was hospitalized with a diagnosed of acute 
renal failure and sepsis . During hospitalization, the patient developed progressive 
metabolic acidosis and then died of cardiac arrest three days after admission . Three 
years before this shoulder injury, the patient had taken ibuprofen (1200 mg daily) for 33 
w 'ks without reported problems . The patient's medical history included chroni ee I Ic 
tonsillitis, carpal tunnel syndrome degenerative arthritic spine, hypertension, and a gall 
bladder problem . 


(FDA #701553, 1990) A 38 year-old male died of hepatitis and acute renal failure cwo 
weeks after heart valve replacement surgery due to bacterial endocarditis . The patient 
had been taking ibuprofen (1200 mg daily) for two weeks. The patient oiso reportedly 
was treated with fresh frozen plasma and whole blood during the surgical procedure . 


(FDA #1615739, 1995) An 85 year-old male while hospitalized for a broken ankle and 
pneumonia, developed renal failure and died . This report was related to a legal inquiry 
made by the physician-expert witness in a lawsuit. The wheelchair-bound patient was 
struck by an automobile in the nursing home parking resulting in a fractured left 
humerus. The patient was started on 400 mg of ibuprofen three times a day for ten 


. days . After about two weeks the patient developed worsening fever and dyspnea and 
was hospitalized for pneumonia. Laboratory values noted worsening renal function . 
The reporting physician blamed renal failure upon dehydration, myo~lobin release, and 
the use of ibuprofen . 


(FDA #3275656-X-00-O1, 1999) A 54 year-old female developed acute renal failure 
and anuria and died after taking ibuprofen (800 ma dally) for tour days . Other 
medications taken during the time of hospitalization included Fla2yl . Cipro, 
acetaminuphen, and a single dose (240 mg) of gentamicin . Althouoh medical historv 
was unknown . the patient's chronic medications included furosemide 80 mg daily, 
spironolactone ?00 mg daily, and cimetidine 800 mg dailv . The reporter listed 
ibuprofen as the primary suspect drug . 


Ibuprofen - Pediatric (< 16 Years Old) (1-3 Cases) 


The demographics of pediatric renal failure patients is as follows : 


0 







. . 


Ibuprofen /Renal Failure ( :5 16 YO) At OTC Dosages 
(n =14) 


Year Re,~orted 1989 : 2 1995 : 2 1999 : 3 
1990 : 1 1997 : 3 
1994 : 1 1998 : 2 


Age 1 - 2: 3 5 - 10 : 4 Mean : 6.9 
3 - 5 : 3 10 - 16 : -4 Range: 1 - 15 


Gender Male : 8 Female : 6 
Product Reported OTC: 14 
Report Source Domestic : 6 Foreivn : -1 Literature : ~l 
Daily Dosage 100 mg: 2 400 mg : -3 Unknown : d 


200 mg : 2 600 mg: 3 
Duration of < 1 Day: 3 > 7 Days : 2 


Therapy 2 - 7 Days: 4 Unknown: 5 
Outcomes Hospitalized . 14 Treatment Required : 1 


Reported Permanent Disabil. : 1 Recovered: 2 
Treatment Needed : 1 


Dechallen e Positive : 9 Negative: 2 
Reason for Use Orthopedic : 3 UTI: 1 


Flu Symptoms : 3 Headache 1 
Concomitant Drugs Antibiotics : 4 ACE Inhibitors : 1 
Reported 


In all 14 cases, ibuprofen is either associated with the reported renal failure or may have played a 
contributory role . All of the pediatric patients used an OTC product . In eight of the 14 cases, it 
was Children's Advil Suspension while the other six cases had used the ibuprofen 200 mg tablets. 
Reported duration of therapy, as might be expected due to more limited length of childhood 


" . diseases, was shorter (usually less than seven days) than in the adult patients . Symptoms preceding 
the renal failure diagnosis included vomiting (4), fever (2), and hematuria . There were no reports 
of abdominal or back pain as were seen in the adult ibuprofen patients . The case review noted the 
diagnostic difficulty of separating the renal failure symptoms from the symptoms of the injury or 
illness being treated (either orthopedic, bacterial or viral infection i . Although there were no deaths 
reported in the ibuprofen pediatric patients, all patients (14) rciluired hospitalization . In the four 
cases where it could be determined, hospitalization was reported to be for three (3 cases) and four 
weeks (1 case). In this pediatric case series, ibuprofen was primarily prescribed for minor 
orthopedic and minor childhood disea . . an-' 'he patients did not have significant underlying 
disease (i .e . cardiovascular) as seen in the adult cases . 


The following cases are summarized as examples of the pediatric cases : 


(FDA #63783-4, 1987, Foreign) A 10 year-old male was hospitalized due to head 
trauma (from assault) . Upon admission, the patient was conscious, tachycardic, BP 
normal, with neurological and other clinical exams sho~% inR normal results . One unit of 
blood was transfused and ibuprofen was prescribed for headache (?00 ma everv eiQht 
hours) . Five days later the patient developed worsening edema, oliguria,yand became 
confused . TwentV-four hours later, seizures occurred and the patient was hospitalized 
in a coma and was grossly edematous . The patient ~~ ;ts diaanosed with acute non-
oliaunc renal failure . The ibuprofen was stopped. and the patient given mannitol (for 


" cerebral edema), and "supportive treatment fur renal failure." Over the following 4S 







hours, the patient regained consciousness and urine output increased . After three weeks 
hospitalization, the patient was discharged with normal serum urea and creatinine 
values . A renal biopsy was not done due to recovery and follow-up on the patient 


. showed the patient doing well with normal urinalysis and serum biqehemistry . 


(FDA #3002241-7-00, 1997, US) A 7 year-old male was hospitalized due to asthenia, 
nausea, and renal failure (diagnosed by "blood test") after taking Children's Motrin 
Oral Suspension for two days (4 -one teaspoonful (100 mg) doses total) . The child was 
referred to a renal center where IV fluids, peritoneal dialysis and antibiotics were 
administered . After a one-month hospitalization, the patient recovered and was 
discharged with a diagnosis of ibuprofen-induced renal failure . Reporter also noted that 
pattent had "asymptomatic strep virus" that contributed in some way. One day after 
discharge, patient was rehospitalized for five days due to UTI with anemia. 


Naproxen (26 Cases) 


OTC Approval Date: January 11, 1994 
OTC Dosage: 200 mg every 8-12 hours up to a maximum of 600 mg every 24 hours . 


Note: The 220 mg naproxen products (Aleve) delivers 200 mg naproxen 


The, demographics of these 26 cases were as follows: 


- 


Naproxen /Renal Failure (Adult) 
at OTC Dosages (n = 26) 


Year Reported 1994 : 3 1996 : 9 1998 : 3 
1995 : 3 1997 : 5 1999 : 3 


Age 17-20: 1 51-60: 4 Mean : 58.2 
21-30: 1 61-70: 4 Range: 19 - 85 
31-40: 2 71-80: 5 
41-50: 4 81-90: + 


Gender Male : 11 Female : 15 
Rx or OTC Rx: 7 OTC : 19 
Product Reported 


Report Source Domestic : '_i Foreign : t 
Daily Dosage < 400 me : 9 > -t00 - 600 m~_: G Unknown: t 1 
Duration of < l Day: 5 6- 10 Da, s: = Unknown: 10 


Therapy 2 - 5 Days : 4 > 10 Days : 
Outcomes Hospitalized : ?5 Deaths : 3 


Reported Treatment Reqd : 17 Di .it%sis Required : -1 
Lite Threatenin2 : 3 ' 


Dechallen e Positive : 10 \eLmuve : 
Concomitant Hypertension : D 


i Disease Historv Renal Insutt . 5 Other Cardiac 
i Reported Rheum. Arthritis: 5 Cancer 


Diabetes 3 Lupu'S 1 
COPD 3 Rh .ihodmvolvsis : 1 


Concomitant Drugs Diuretics : 
. _. :~ :--- 


6 C. . Channel Blockers : -t 
- 


1%rNuitru I .-~uiiu~vu~~ _ - Vtnef .rJ111UJ : 


The average patient acre was sliQhtly older in the naproxen patients than with ibuprofen (58? vs . 
" 53 .5) . As seen with ibuprofen, hypertension (i) . renal insufficiency t>1. and diabetes (3) were the 







most common reported concomitant diseases (besides the disease being treated with the NSAID). 
The duration of therapy prior to diagnosis was shorter than with ibuprofen with most cases 
occurring in less ten days and the dosage was often less than the maximum OTC dosage. 
Symptoms seen in renal failure cases prior to diagnosis included nausea/vomiting (8), dehydration 
(5), diarrhea (3), and abdominal pain (2). As with the other NSAIDs, it can be difficult to 
distinguish the underlying problem being treated (various types of pain) from the onset of renal 
failure. Almost all (25/26) of the naproxen renal failure patients reported requiring hospitalization . 


There were three reported naproxen deaths in the renal failure cases that were attributed to the 
following causes : 


Cause of Death (Adult) with Naproxen in 
Reported Renal Failure Cases (n = 3) 


Case # Age Gender Reported Cause of Death 


1 . 39 hf Multisystem Organ Failure. Renal 
failure due to long-term 1upus . 


2. 5? 'vi Rhabdomyolysis-induced renal failure, 
sepsis, malignant lymp horna 


3. 74 M Upper GI Bleed due to naproxen, 
(alcoholism history) 


None of the cases implicate naproxen as a sole cause of death but the contributory role of the 
naproxen has to be considered . 


" The following are representative of the naproxen cases reported : 


(FDA #1541940, 1994) A 39 year old male developed multi-;`stem organ failure and 
died after using naproxen (Aleve ??0 mg tablets) for "aches and pains" due to 
pneumonia . On admission, the patient was experiencing nose and GI bleeding . Lab 
values noted increased serum creatinine and decreased platelets and the patient was 
transferred to medical center in renal and hepatic failure. After treatment with Cvtoxan 
and prednisone, the patient improved, and was discharged ~~ ich continuing renal 
failure and thrombocytopenia . The patient was readmitted and died of multisystem 
organ failure . Medical history incluL:oc' SLE J; .:e the teen vears (with long remi,sion 
periods), and seizures . Valproic acid ~~ ~ _ blarn,~d for elevated liver enzymes seen in 
reported hepatic failure. Final reported cause of cleath was renal failure associated with 
long-term SLE. 


(FDA #17038-17, 1995) A 64 year-old female was hospitalized Jue to nausea and 
vomitina after taking approximately twelve Aleve 2?0 mQ tablets . The patient had been 
unable to keep down fluids for the week prior to admission . Upon hospitalization, 
serum creatinine was 13 .1 and Bt;i~ 127 . During the ten day hospitalization, the 
patient was catheterized, dialyzed, and squamous cell carcinoma of the cervix was 
found. Renal biopsy noted broad areas of eosinophilic , Iymphocytic, and plasmocytic 
infiltration consistent with hypersensitik it\ to napi-oxen . \~aproxen was discontinued 
and prednisone started . Anuria resolved and the patient ~k as discharaed ten days later 


" on continuin2 dialysis . Prednisone and famotidine . Follow-up labs eight days after 
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discharge noted a serum creatinine of 1 .8 and BUN 45 . Renal function continued to 
normalize, prednisone was tapered and discontinued, and famotidine and dialysis were 
also discontinued . The renal failure was considered related to naproxen therapy. 


Ketoprofen (1 Case) 


OTC Approval Date : October 5, 1995 
OTC Dosage: 12 .5 mg every 4-6 hours up to a maximum of 75 mg every 24 hours. 


Only one case of renal failure was reported with ketoprofen at OTC dosages and the cases is 
summarized as follows : 


(FDA #1960790, Direct Report, 1997) A 28 year-old male ~,vas hospitalized due to 
"loss of kidney function" discovered during a regular physician visit . The patient was 
taking two tablets three times a day (75 mg daily dosage) for 3-=~ weeks of the OTC 
product, Orudis KT. The product had been self-initiated for headache and muscle ache . 
Medical history included renal cancer and previous removal of the left kidney . 


This report contains limited clinical information for a patient with significant pre-existing 
renal problems . It is not possible to determine the role that ketoprofen played in this event. 


Combination Therapy Using Two of the OTC NSAIDS (5 Cases) 


Five renal failure cases were reported in which the patient had taken more than one of the OTC 
" NSAIIDS . Each of these cases were reviewed and the demographics were as follows : 


Combination OTC NSAIDs /Renal Failure , 
At OTC Dosage Ranges (n = 5) 


Year Reported 1994 : 1 1997 : 1 
1996 : 1 1999 : 2 


Age 17.68,70.67 Ntean : 55 .5 Range : L7-67 
Unknown: I 


Gender Male : 1 Female : 3 Unknown: l 
Rx or OTC Both Products OTC : 1 Mixed OTC/Rx : 3 
Product Reported Both Products Rr : 1 
Report Source Domestic : 5 
Products Used Ibuprofen / Napr(j .%c 4 l cases 


Na roxen / Keto rofen l case 
Duration of i < 1 Week : 2 1 week - 1 month: 2 Unl:no~kn : = I 


Therapy 
i Outcomes i Hospitalized : ~ Di .ii : .,u Required : 1 


Reported 
Dechallen e Positi ve : 1 N:«ative: 0 I 
Concomitant Rheumatoid Arthritis: 2 Hepadti, : 1 
Disease Historv COPD: 
Reported 
Concomitant Drugs Diureti :s : t :\ :iuhionrs : I 


I Reuorted Ca . Ch :inn~~l Blorkers : I 


Patient aae was in the range of those seen with ibuprofen and napro.ten . Other demo raphics do 
not note an~~ patterns or notable information . 
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. There was one death reported in the NSAIID combination group. This death report is summarized 
as follows: 


(FDA #3243548-8-00-01, Direct Rpt, 1999) A 67 year-old female died of cardiac 
arrest after a two-day hospitalization due secondary complications of renal failure, 
hyperkalemia, long-term COPD, and pulmonary hype-tension . Medical history 
included morbid obesity, long-term smoker (1 pack/day), hypertension, arthritis, 
musculoskeletal pain, and COPD . Medications listed were Aleve, ketoprofen 200 mg, 
Dyazide, Atrovent, K-Dur, theophylline, Flovent, albuterol, atenolol, amlodipine, and 
home oxygen. Prior to death several emergency treatments (kayexalate, antibiotics, 
dialysis, pressors, Cardizem) were tried unsuccessfully . 


The twice-daily Aleve therapy and the ketop.ofen could have contributed to the renal failure and 
death but this is a complex medical patient with several other major factors contributing to the 
patient's demise. 


DISCUSSION / RECOMMENDATION 


In all 126 cases, one or more of the OTC NSAIIDs were associated with renal failure, either as the 
primary cause or possibly as a contributory cause . In a few cases, it might be considered as the sole 
causative agent but this is difficult to determine due to the limited clinical information reported in 
OTC reports and due to the "as needed" nature of drug usage by the patient. The NSAIID must also 


. be considered as potentially contributing to the renal failure condition in most of the cases . Overall 
for all renal failure cases reviewed here, the average age was 54.8 . Although more commonly 
reported with the upper ranges of the OTC dosages, cases also were reported with single dosages 
and with dosages in the lower OTC range. In the reports, two mechanisms are reported for the 
NSADD's renal failure involvement. First, bleeding and/or nausea and vomiting due to NSAIID 
gastrointestinal effects, can result in hypovolemia, dehydration, and shock with resulting renal 
impairment . Another mechanism noted was direct renal hypersensitivity to the NSAIID. At least 99 
(of 1?6) renal failure cases reported hospitalization as an outcome . 


The ibuprofen pediatric case series provided renal failure cases which occurred within a shorter 
time-frame (Imnst(y within less that seven days) and in patients without the predisposing factors 
found in the adul~ ~:,opulation (cardiovascular problems . rena' :nsuificiencv . etc .) 


Although most cases were diagnosed from laboratory values, a mixture of symptoms were see- in 
these patients prior to diagnosis and hospitalization . Among the svmntoms seen were back and 
abdominal pain . hematuria. malaise/weakness . fever, hvpotension . naUse:vvomiting, diarrhea. and 
dehydration. In some cases, the diagnosis was initially missed, leading to delay in hospitalization . 
The overlap of symptoms of renal failure vs . the symptoms being treated with the NSAIID could 
possibly lead the patient to take more vSALD as pain (abdominal and/or back) worsPnq . hence . 
delaying the renal failure diagnosis and possibly the outcome . 


i 







Signed 10/1/99 
Michael F. Johnston, R.Ph . 
Safety Evaluator 


Concur: 


Signed 
Min Chen, R.Ph., M.S . 
Team Leader - 
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OPDRA Tracking Form 


Repuest Information : PID 99261 . 
Activity Type : Consult 
Date of Request: August 3, 1999 
Date of Opdra's Receipt: August 5, 1999 
Division : HFD-560 Division of Over the Counter Drug Products Generic Name: OTC Nonsteroidal Anti-inflammatory Agents (Ibuprofen, Naproxen, Ketoprofen Trade Name: Multiple Trade Names ) 
Class: Nonsteroidal Anti-inflammatory Drug (1VSAIID) Event or Issue: Renal Failure (Cause and/or Contributor) Requestor: Dr. Rosemarie Neunere, M.D. DOTCDP (HFD_560) Document Completion Date: October 12, 1999 . Safety Evaluator: Michael F. Johnston, R.Ph. Epidemiologist : None 


Executive Summary: 


In response to a Division of Over-The-Counter Drug Products (DOTCDP) consult, we reviewed 126 cases of 
renal failure associated with the use of ibuprofen, naproxen, and ketoprofen occurring with OTC-approved dosages. A sufficient number of renal failure cases were reported with OTC dosages, especially with ibu profer 
and naproxen, to warrant addition of wording to the OTC labeling concerning potential renal problems . Minimally, it is recommended that patients with pre-existing renal problems be informed of the risk and to 
consult with their physician prior to use. 
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~~"°W°~ MEMORANDUM 


Department Of Health and Human Services 
Food and Drugs Administration 
Center For Drug Evaluation and Research 
Division of Over-the-Counter Drug Products (HFD-560) 


DATE: August 2, 2002 


TO: Linda M . Katz, MD, MPH 
Deputy Div . Dir ., DOTCDP; HFD-560 


FROM : Rosemarie Neuner, MD, MPH 
Medical Reviewer, HFD-560 CXA/ 


RE: Literature Search Submitted in Preparation for the September 2002 Advisory Committee 
Meeting on Over-The-Counter (OTC) Analgesic Safety Issues . 


Background 


In preparation for discussions on safety issues related to OTC analgesic products at the 
September 2002 Advisory Committee Meeting, the agency received a publication, copyrighted by 
the American Academy of Family Physicians, containing a list of references on gastrointestinal 


" and renal adverse events associated with the use of OTC acetaminophen, aspirin, and 
nonsteroidal anti-inflammatory drugs (NSAIDs) . From this reference list, 12 articles were 
reviewed . A listing of these 12 articles can be found at the end of this review in Appendix I . Six 
(6) of the 12 articles describe renal side effects . Of the remaining 6 references, 4 articles 
describe gastrointestinal adverse events . One of the two remaining articles is an editorial by 
Strom" and therefore was not reviewed . The twelfth article by Rahmes was not included in this 
review since it discusses the gastrotoxicity of prescription strength NSAIDs and not OTC 
products . The following is this medical officer's review of the 4 gastrointestinal articles followed 
by the 6 renal references . 


Gastrointestinal References : 


NSAlD-induced gastrointestinal (GI) toxicity is wei, aocumented in the medical literature . Risk factors for developing NSAID-associated GI adverse events have been identified and 
include the following : age, gender, history of GI conditions, comorbid conditions, high doses, 
prolonged duration of use, type of NSAID, and concomitant therapy with another member of the 
drug class.'° In his review article on the gastrotoxicity of OTC analgesics, Stiel'° notes that 
despite the lower risk for developing GI toxicity associated with the ingestion of OTC NSAIDs, the increasing trend by consumers to self-medicate with these products theoretically should result in 
an increase in the number of NSAID-associated GI adverse events seen . Since the existing GI 
safety data for OTC NSAIDs is limited it is impossible to calculate the general public's attributable 
risk for the development of GI adverse events when using these products . In light of 
acetaminophen's favorable side-effect profile, the author concludes that it should be the initial 
analgesic of choice in the treatment of daily ache:. and pain . 


The American College of Gastroenterology (ACG) conducted a case-control study that 
was designed to generate data that could be used to assess the risk of developing GI bleeding 
associated with the use of OTC doses of NSAIDs .' A total of 627 pa;ients who had been entered 
into ACG's bleeding registry post- endoscopic examination for GI bleeding were matched to 590 







control cases who had underwent endoscopy for reasons other than bleeding were interviewed 
regarding the recent use (i.e ., within the week prior to the procedure) of analgesics, tobacco, 
alcohol and other factors . Analysis of the study data demonstrated that recent ingestion of 
aspirin, ibuprofen and other NSAIDs at OTC doses was associated with a 2-3 fold increase in the 
risk of GI bleeding . The study also showed that this risk increased with the size of the dose 
ingested, and that concomitant ingestion of alcohol doubled the risk for GI bleeding . No increase 
in risk for GI bleeding was demonstrated associated with the use of acetaminophen . The authors 
conclude that there is a need for additional research in this area particularly to determine if 
alcohol when combined with NSAIDs increases the risk of GI toxicity . 


A matched case control study by Neutal et al5 was designed to look at the risk of NSAID-
associated GI adverse events in individuals with histories of alcoholism . A total of 1,083 cases 
who4iad been hospitalized for GI events generated from the Saskatchewan Health Databases 
were matched to a control group comprised of 14,754 individuals who had never been 
hospitalized for such problems . Further examination of the study cohort revealed only 54 cases 
(5%) versus 273 cases (1 .9%) of the matched controls had a history of alcoholism . The 
calculated odds ratio (OR) for either NSAID use or alcohol use alone associated with GI events 
was found to be 2 .9 versus an OR of 10.2 when both risk factors were simultaneously present 
(p<0.05) . The OR for GI events associated with OTC ibuprofen and naproxen but without alcohol 
use was found to be 1 .9 versus an OR of 6.5 when these drugs were taken with chronic alcohol 
ingestion (p<0.05) . The authors conclude that further research is needed to evaluate the 
concurrent risk of alcohol ingestion with NSAIDs . 


The last article by Sorenson et al9 was an observational cohort study that evaluated the 
risk of upper GI bleeding associated with the use of low-dose aspirin . The study cohort of 207 
patients recently treated for upper GI bleeds and who admitted exclusively using low-dose aspirin 
were identified from a population-based prescription database and hospital discharge registry in 
Denmark that contained 27,694 users of low-dose aspirin . Based on the data generated from the 
study cohort group, the standardized incidence rate ratio for upper GI bleeds was calculated to be 


" 2.6 in females and 2.8 in males (95% confidence interval (CI), 2.2-2.9) . The authors note that the 
standardized incidence rate ratio for combined use of low-dose aspirin and another NSAID was 
5.6 (95% CI, 4.4-7.0) . The study did not demonstrate any reduction in the risk for GI bleeding 
associated with enteric coated low-dose aspirin (standardized incidence rate ratio: 2 .6 ; 95% CI, 
2.2-3.0) versus that of noncoated low-dose aspirin (standardized incidence rate ratio : 2.6 ; 95% 
CI, 1 .8-3 .5) . Based on these findings, the authors conclude that there is an increase risk for 
upper GI bleeding associated to the use of low-dose aspirin . This risk increases when low-dose 
aspirin is combined with other NSAIDs, and is not diminished by the use of enteric-coated 
products . Thus, the potential benefit of prophylactic aspirin therapy for cardiovascular disease 
may be decreased by the co-morbid risks associated with GI bleeding . 


Renal Reference- : 


Since renal function is dependent upon hemodynamic mechanisms that are regulated by 
renal prostaglandins syrithesized by the cyclooxygenase pathway, nonsteriodal anti-inflammatory 
drugs such as ibuprofen can potentially alter renal function by their ability to inhibit renal 
prostaglandin production . In a cross-over study, Farquhar et al' looked at the effects of 4 g/day of 
acetaminophen versus 1,200 mg/day of over-the-counter ibuprofen versus placebo had on the 
renal function of 12 healthy, young (25 years ± 1 year) men and women . Following the baseline 
measurement of various renal parameters, study subjects were progressively subjected to salt 
restriction, dehydration and exercise, which have all been previously shown to produce transient 
reductions in renal function, while taking one of the assigned treatments . The results generate ., 
from this study demonstrated that these combined stressors produced major decreases in 
effec:ive renal plasma flow, glomerular filtration -ate (GFR) and sodium excretion . There was a 
statistically significant decrease in postexercise GFR measurements following treatment with 
ibuprofen as compared to placebo (p-value < 0.05) . This study also demonstrated that treatment 
with ibuprofen in postexercise sodium and volume depleted states resulted in small but 
statistically significant decreases in the subjects GFR. No adverse effects on renal function post 







stressors was noted in subjects when treated with acetaminophen . Although acetaminophen is a member of the NSAID-class of drugs, it does not inhibit renal prostaglandins, and therefore does not cause the cardiovascular and renal side effects (i .e ., fluid and salt retention, hypertension, and acute renal failure) associated with other members of this drug class .'Z 
In his review article on the renal and related cardiovascular effects of first generation and COX-specific NSAIDs and non-NSAID analgesics, Whelton'Z discusses the various NSAID-associated renal syndromes which range from salt and fluid retention to acute renal failure and renal papillary necrosis that have been documented in the literature . Although he notes that most of the NSAID-associated nephrotoxic syndromes are reversible after stopping the drug, some individuals will require supportive dialysis while their kidneys recover. The author also discusses the results of 2 large meta-analyses that showed NSAID-induced increases in blood pressure in treaWd hypertensive patients due to the diminished efficacy of antihypertensive drugs . He notes in his review that these meta-analyses excluded data related to elderly patients, but states that there is sufficient published data to conclude that the use of NSAIDs increase the risk of hypertension in this population . Whelton'2 concludes that while acetaminophen should be the analgesic initially recommended to populations at risk for the development of NSAID-associated nephrotoxicity, consideration of the various risk factors for the development of NSAID renal toxicity (i .e ., advanced age, diabetes, dehydration especially in children, and underlying hepatic or renal disease) needs to be used when recommending an analgesic . 
Since many of the studies in analgesic nephropathy are know to be methodologically flawed, renal and drug usage data captured by the case-controlled Physicians' Health Study was examined to determine if an increase risk for developing chronic renal disease was associated 


with the use of analgesic agents.' Of the 11,032 subjects who participated in this cohort study, a total of 460 men (4.2%) were found to have elevated serum creatinine levels while 1,258 men (11 .4%) had diminished creatinine clearances . The authors noted that in participating men who used analgesics even in excess of 2,500 pills over the 14 years of the study, their mean creatinine levels and clearances were similar to those who did not take analgesics . The relative " risks (RR) for elevated creatinine levels associated with the ingestion of > 2,500 pills after adjusting via multivariate analysis for age, body mass index, hypertension, hypercholesterolemia, diabetes, cardiovascular disease, physical activity, and the use of other analgesics were found to be as follows : acetaminophen - RR: 0.83 (95% confidence interval (CI), 0.50-1 .39 ; P for trend = 0.05) ; aspirin - RR 0.98(95% CI, 0.53-1 .81 ; P for trend = 0.96) ; other NSAIDs - RR:1 .07 (95% CI, 0.71-1 .64 ; P for trend = 0.86) . Further analysis of the data failed to demonstrate an association between analgesic use and reduced creatinine clearance in the cohort studied . Thus the authors concluded that based on the findings of this cohort study, moderated analgesic use in men who were initially healthy at the start of the study was not associated ~vith an increase in risk for renal disease . 
Fored et al3 conducted a retrospective, matched, case-controlled study in Sweden that 


was designed to overcome the problems that had plaqued previous analgesic nephropathy 
studies . In this s :-,dy, 926 prospective subjects were identified " ~m monthly laboratory listings of abnormal renal tests that defined early chronic ~enal failure as a serum creatinine greater than 3 .4 mg per deciliter in males and 2 .8 mg per deciliter in females. Renal transplant patients, or 
individuals who had prerenal (i .e ., renal discase secondary to heart failure) or postrenal (i .e ., 
post-obstructive renal disease) etiologies for their renal failure were excluded from the study. Following confirmation of prospective subjects' renal disease by a follow-up serum creatinine 3 months after the first test, they were matched by age and sex to 998 normal controls that were 
randomly selected from the Swedish Population Register . All participating subjects were then interviewed by trained study personal using a study booklet with color pictures of packaging from 78 major brands of analgesics containing acetaminophen or phenacetin that were sold in Swp"n^ 
during the time period from 1960 ,~ , ,96. Study data regarding consumption of anal"esics, 
including duration, dose, and patterns -F drug use was thus collected and used to calculated via 
logistic-regression models the relative-risks of disease-specific types of chronic renal failure 
associated with the use of various analgesics . The results of this study revealed that 86% of the 
renal failure patients and 75% of the controls used nonnarcotic analgesics regularly, (Note: " "Regular use" of an analgesic was predefined by the authors at the study onset as at least twice a week for 2 months.) Thirty-seven percent (37%) and 25% of the renal failure subjects admitted to 







regularly using aspirin and acetaminophen respectively, as compared to 19% and 12% 
respectively of the control group . In subjects who regularly used either aspirin or acetaminophen 
singlely, the relative risk for developing renal failure was calculated to be 2 .5 times that of 
nonusers from any cause . Author's Table 1 shown below, lists the calculated odds ratios with 
95% confidence interval for developing chronic renal failure associated with regular use of 
acetaminophen and aspirin for the subjects entered in this study . 


Author's Table 1 - Odds Ratio for Chronic Renal Failure Associated with the Lifetime Use 
of Either Acetaminophen or Aspirin Among Subjects Who Did Not Use the Other Analgesic 


Regularly 
Acetaminophen Use Aspirin Use 


Variable Odds Ratio 95°/. CI Odds Ratio 95% CI 
Never used 1 .0 1 .0 
Ever Used 1 .3 1 .0-1 .6 1 .5 ( l .2-1 .8 
Use or Used Regularly 2.5 1 .7-3 .6 2.5( l .9-3.3 
Cumulative Dose : - 
1-99 g 1 .2(0.9-1 .5) 1 .4(1 .1-1 .7) 
100-499 g 1 .3(0 .9-1 .8) 1 .6(1 .2-2.10 
>500 
Tl~ ~JJ~ ~.~~ 1~ . .~ _ _~ :.._ _~ __ 


3.3(2.0-5.5 ) 
_ . _i . . 


1 .9 ( l .3-2.9) 
s age, Sex, I i ~a wUa I auva navC uee~~ au~utau fur aye, sex, ~evet or eaucaoon, smoking status, use or nonuse of other analgesics, 


and the interaction between aspirin use and acetaminophen use . Regular use was defined as the use of at least two 
tablets per week for a period of 2 months or longer . 
~P-value <0.001 for the trend toward greater risk with increasing cumulative doses of acetaminophen ; P-value =0.01 for 
the trend toward greater risk with increasing cumulative doses of aspirin. 


As demonstrated in the preceding table, Author's Table 1, the relative risks (i .e ., odds 
ratio) increased with increasing cumulative dose, and the magnitude of the increase was higher 
with acetaminophen than aspirin use. The authors also looked at the association between 


" analgesic use and the risk of renal failure in 324 patients with diabetes and chronic renal failure 
as compared to 67 control subjects with diabetes . The calculated relative risk associated with 
regular acetaminophen use in the absence and presence of regular aspirin use was 4.0 (95% CI, 
1 .0-16.1) and 2.4(95% CI, 0.7-8.1) respectively . The calculated relative risk associated with 
regular aspirin use in the absence and presence of regular acetaminophen use was 1 .4(95% CI, 
0.7-3.1) and 0 .6(95% CI, 0.1-3.2) respectively . 


A review article by Elseviers et a12 discusses both the epidemiological and experimental 
evidence that has been published in support of the theory that analgesic nephropathy results from 
the prolonged use of combination analgesic compounds containing caffeine and/or codeine . The 
authors note that the evidence in support of single analgesic agents causing this disorder was 
both limited and inconsistent in nature . Attempts to further clarify the causal relationships 
involved in the development of analgesic nephroF .. . .,y have Is-ad researchers such as Rocha et 
ale to study the toxic effects of these drugs in animal models . Based on results generated from 
their research in which mouse inner medullary collecting duct tissue was exposed to a variety of 
nonnarcotic analgesic drugs (i .e ., salicylic acid, aspirin, acetaminophen, caffeine, indomethacin, 
and NS398), the authors concluded that 4 � of the drugs tested were di,,ectly toxic to mouse renal 
tissue since the drugs caused apoptosis of the exposed cells . Their study also demonstrated that 
rapidly proliferating cell lines were affected more severely by the analgesics tested than slowly 
proliferating ones . This was particularly true of the combination of caffeine and acetaminophen . 
The authors suggest that the increase in toxicity associated with the combination of caffeine and 
acetaminophen is possibly related to caffeine's potentiation of acetaminophen's toxic effects due 
to ine former's ability to inhibit c - '-r repair of damaged DNA. Roc)a et al° also noted that 
apoptosis of mouse renal cell tissue fnllowing exposure to dose-dependent inhibitors of 
cycloo;cygenase (COX) (i .e ., indomethacin and NS398) occurred only when the ::oncentrations of 
these drugs were well above the levels needed to inhibit cyclooxyger;ase in the animal model 
studied . Thus the results from this study supports the hypothesis by Elseviers et alZ that analgesic 


" combinations involving caffeine are more likely to be responsible for the development of 
analgesic nephropathy. 







" Summary 


The GI literature reviewed above reinforces what is already known about the gastrotoxicity profile of NSAIDs in general . Review of the renal literature demonstrates that normal individuals are unlikely to develop renal failure due to the chronic use of analgesics but those with underlying risk factors such as advanced age, diabetes, dehydrated states (especially in children), and underlying hepatic or renal disease are at an increase risk . 
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; lirigitt.a Dassler, April lU, 1973 
Division of 2;curop :iarmacolosical Drug Products, bU-120 


:lc:<eil Laboratories, Inc . 
Fort itashfngtor:, FA 


1 
; AF i2-61r) 


Division of StatiSticy, 13b-230 


to4 17-053, Tylenol (Acetaminophen) - Eioavailability study by 
. . . 


1 . Fifteen normal, male volunteers were used in this Study . T :';eSL Y7rll' 


i:iVAizeil into, tliv groups of 7 11::i1 8 p3tfC :IZS x'e ::j ('.Cr1Ve1'j' . T.3:1(jOPl LiSGirr.zne:n L 


was 3'. :z : ..'.C LO 3 ..~.5 no . iiM 500 CY4'3C,C1E:t3( ; Of dCl'ta ai.:iOpi.ezn on a crossover 
basis . 


I a . !:eparini:ca blood was cnllccted at G(pre-do;}c), 10, 2^v, 30, 45, 
bli and Gk) Tll^Utc?3 and at 2, J, li, O, Q, <1 :id 10 i :O :]2'S following docing . 


i 


u . ~;7 .ooc? level! .: were analyzed usir.- a gas c:~roL :LUgIBp:l . 


I 
I 2 . i) :iijalysis of tt:e:c u1t:a indicate that no e4!r.'Lficant 


c:~:rc cb ~,cr. vi:1 the -.:o drugs at siq samrli r.< i;oiat, nor for t :~c 
G?' are:; llr.'".~i:T the tll?t'.-act.O.i curve zc-asures . 


_3 . . � ~, uVf:: ~t~,c .̂ ul0o:1 level values are 11rcul?I :L4'-l j r, 7:30R: Y , t1 := well a .'": 
, ~~..?u~.: i :jr ,;r: : k an,, ii area u~-tc.c-:r Lar_ curve. i,I C 


L ;,k2 cr: .�ovor anai5l ;i =. ca :. 'Iba f?,uu1 ii, 


CII1.C:~Jc:~41pIi$ a.utilC .:r.L':u C: .:1~ ;C~1 p ._ C .-D.) and : iJw 
F3C'."'lr r' :1 :7 i~T.(c<:tui Lh1 :7 0 .95' 2 .C ., SlIiI7_C{C-a .- 5c11:ift :tVa .tS' \."a-:: Lizow-.' to have 


C~i. :t('C~~?~ c. ~:iffi:Tf .' :t! :G of iidEl Zt .-'re U :i-~ . 


. - . . . . . a: 3.-)' ;:' . ., of . v :i : ? - :.'.e. for :? C1 75 ;DvEiY GC".5~(; :1 failed i0 


(:, CC:C :: sL:IiiSt1Ct3l1 


i'y1cr:o1 32~ 't y : 


(:j.iuv a.C~tOi~ 4liZlll. . 


: ;ir l 
r. ._ 


'.1L' A 
aut :t :t[t .' .i for 


iv :.UCJ . : ).evi:IS between 


ay of i: : :i : :~'.;1 :)11 : i'.'i?1 : :tL . `- ' ::iJ1.Ar lack 
3 


c: : :il area ViiC,°_L 6:t 


C':i,1rles 1 . ;:itt RulocrCz , nh .D. ti;. .̂ltcr Sleboda 
ll:lLi ::t{Cal 1 .4JIli .i(.1Q ;t LS:i: :1C:1, uJ-L32 


cc : Ori~- . , Dun . Trip . , B!1-ICG 
i~J . . .200, lll.l-23'%iliiX . Anello 
: ~ ;--2 3? /'.. :r . ..~u ; ;, :y 


iT' ' .~ ~ .7"l'.~ . . ' ' 1`~.! Z~-Vi.i~~ 


; 







_ ' Averages Blood Level Table i Values per Observation Point and for 


,.. , 
. 


Time-to-Peak, Peak, and Area Under the Time-Action Curve . 


Measure Tylenol 325 Tylenol 500 


' . 10 Min . 1 .3340 0.3607 


20 Min . 4 .3913 6.9107 


30 Min . 6 .7967 7.9220 


45 Min . 9.6433 71 .3847 


60 Min . 8 .7367 10 .0473 


90 Min . 9 .2207 8.7840 


2 Hr . 7 .6967 7 .8653 


3 Hr . 5.9980 6.2847 


' 4 Hr . 4 .4120 4.6020 


6 Hr . 2 .4833 2.4873 


8 Hr . 1 .1267 1 .0527 


14 Hr . 0 .5553 0.5560 


Time-to-Peak 0.91444 0.891" 


Peak 11 .8053 13 .6813 


Area 38 .2315 40 .6009 


" 







' 


! 


Appendix A 


Statistical Model for the Analysis of Variance 


' 
Yijkm 


=a+ti +di +sk+Pn(k) }eijkm 


where 


Yijkm is the blood level at a particular time 


is the mrzan effect 


ti is the treatment effect i = Tablet, 2 - Capsule 


di 
is the day effect (j = 1 .2) 


sk is the sequence effect 1 = Tablet First, ?_ = Capsule First 


P is the subject effect, nested within sequence . . 
M( 


m = 1, 2, . . . , 7 for k = 1 


= 1, 2, . . ., 8 for k = 2 _ 


eijkm is t,he random error 


0 
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BD-120 April 6, 1973 
ijivisiou of :i ::urapharzatololgico3. :%ru~ ?roduc:ts 


Division of Statistics, BD-230 


=.~aA 17-053, iylcaol (ace tiazinoPtien) . Studies by "r.:, : 


1. zlii.E is a resao:ise . to your uneucra. .̂dum rec;uesCiG4 coruacintu regarding the 


etatisCicsl CteC :.;a7dOlUt;y e::playc:d, tiic statistical significance between the 


two foruulatxoi.s and the appropritttc.~clns of tai~les prea4ntc:c : . 


2, SzstiStical I-letha::uloSY - See cli.scusr~ilon ix1 Section 4 of this meteorandum . 


3 . Efficacy - tic have. evaluated the stu::les by t:rs . ;~eitt : . 


r.ag.zxd to i:fficacy . 'lua =eanurcts wur.a uscci . TOLai pair, I:ia''.C:t5iL}' ttl:4 .toCal 


C1iS1'tt1.(: 1.:+ j.:A"IY31i:y. IOL~III -r->1.a '.tr<Leik,ity Of Su=ing Liif 


3.2iit 2:C`Jra.' a over r.n2. total C1o1'. of obsi:rvatioa . ~iGLa9l Ciul3igC i: pain Zi2tCa:iiCy 


S:1S calculate"' by SU:1t1'c:Cti:l& L.ie initial pain ].nLt_:i ,lty from each oUbtia .̂qUoi:t 


O`uS :.rY3CiQn aid ttuaitis CiiQ:ie diGfcreaceS . 


~ 14'1E j i:I'j.tl."aeL of till:; :>tl:t1J vas CU CO=,f+2Tt: the f'.ff.ectiVc?- 


i:c:.z n;;c1 Safety of Lwu c:a ;,Sulzs of lyle:aol ac.ctaaiunlni:a) a::c: 
capsitlcs co=:.tai:ii. :~40 ttr, tablets of I':lcaql .3cetainirtophz . .̂) --c :ci 
pluC:'%:O il :: analgesics for Cl:'-,e t'rf:!iria :'. . .̂L Of }.`£.1 .1 i ;)j.iv:~1 ::f! Cj1iS3.Ot0 .'"1j' . A 


Ci:It3l of 7J per ~,Y :Jt! ;') ..~T~ ui.Cc: . ., . :. .'C : :` . v ::-,zrlc'i.C_ : 


;iO :.ii:iately : .C:Vi:ri: :O very sC<"e1a pain . :o:~JItS CT mar .9I:1i1YSis rArc. j"rf:seL:t :.'i : 


1. :t l:4b113 L . Cc: :..oari:S0:25 L1sa'i11::C l 1.F1C ::~0 wore for both Clrti,, ; 3 , 


50J ~,ia "u i'eot :: :RC:.utiC. .̂1.1 ;: from Y)TE?110l JtJ for 


" : 
, . _ ., . 


t' 'C-at '2 :1CL. :1,.̂lt;i of t~{): to--al S.i? pal ;-.- i1i1.t:ii~~.C)' over ~,~ i!~^iLrS .C. 


all cotapxr:«o: s wCZ'"̂ EC.3ti_°" tiColij ~:i ;;itiLic ;tr.i . ~l1 ;;aT(.A 1 . 3:.:1 :. 6I 17W 


tat--,so rccults r,ra;?iUcally . _ 


b . ': :~ is : tuc:y was e^ 15'? "ost Partux 
;3~C~li1~S ~~1Lu :aOU :=:c2i.Lly sCV4'r ;_ to Vior'. ~ .SE: ..=? 


ClU:3 : ..',r, : : Ltitii CiTi:;;:. iiCr(: lisLCi t~:l :i Study :it: 1. . .̂ study . -:i .i? 


results are 31s0 F%LCtiC:atPC: it! .JLie Z . 1::1 :s_ fUUi:y for a12 


t,0.5 cz:ag;irf.s of efficacy . point-by-point mean valuas 


.:: u rrescuce, in. i'iturcs 3 a.:ci 4 . 







" ~ 1?r . llussler 


c . po l~~ F,Esu ~t,., fs statistically significant difference was 


found for :.11 3 comparisons using, both measures (Table 1) . Since no signi-


ficant interactions nor investigator 
differences were found, pooling 


appears to be appropriate in 
this case . 


4, tzpprourtateness of 'fables . We question the use of the chi-square 


statistic in a rcpeaLcd measures 
deaisu us shoam in the tables on pp . 102-


104 and 1L2-124 of Vol . 1 . The multiple classification of each patient, 


i,e., classifying -tic paCier:t on both hi-3 initial pain 
level and his final 


pain score, violates the 
assumption of tale chi-square rref;ardi-tig the 


indepEudai1c4 of the cell entries
. S:c further note that the Applicant has 


not provided references 
and support for the application of tile :̀ta:itel-


Lasagna ::od.ified Chi-Square" 
or for the "F.ankei 't' test ." 


.. . 


5 , S,~~ry~and t;o~.~clu~ion~ , 


3, ` Two studies, (Dr . - ' were analyzed usiag 


total paiu intensity and total 
change in pain iutensity . Iii ?i: . Lare's 


study, no difference was found 
bei:wecn :'ylenol 32" and Tylenol 500 for 


total pain intensity, although 
Tylenol `03 did s ::ow less pain. For change 


in pain intensity, Tylenol 
500 was more effective than either Tylenol 3?


.5 


or Placebo . All comparisons to Tylenol SGu were 
significant in i:r 


study . 


b, Pooling of these two studies appeared 
to be just1ftcd or. 


statistical 


grounds . Fooled results indicated 'Iyle:.ol 500 to be statistically superior 


to Tylenol 3?_5 and Placebo 
for bothmEasures . 


L,~ question tile application of the C'11~i-vqU3rL' statistic on ti1f:SC 


data since tile assui:;t)tiou of inuepe:lueece of observations 
has been violated . 


Walter Sloboda 
Scatistical :.'valuation Branch, BD-232 


..� cc : 
Orig . Dup . Trip ., PD-106 , 


(EF:,400 
BD-200 
BD-230 . 
BD-232/Dr . Dubey 
BD-232/Mr- Sloboda - 
BD-120/Dr . Gardner ' 
BD-232/chron file 
ca-228 
WSloboda/mjn: 4-6-73 


t 







Table. I . Results of the Analysis of Y~criz7ce . 
(Apaanuix A presents t;~~ mocie15 for ~h-;s analysis) . 


yI(.'CiGTJJI) 1'y*-/I (' ::U~ S2 CCuO 


i(l ) 
Ir.vestihator P'e e;sure Mean SD ~`h~i} SD !'~" R 7 SD . t 1-2 


- Total Pain 9 .60 5 .U2~ 11 .^0 5 .F6 15 .?3 5 .61- <.O1 


Change in Pain 10 .00 4 .03 7 .50 4 .67 3 .2?_ 4 .5~! i <.O1 


igniricance 
(P) 
1-3 2- ; 


<.O1 c.01 


<.O1 <.41 


Total Rain 13,12 4 .12 1 15 .72 4 .33 1 19 .28 4 .51 - <.01 <.0 1 


Cht<np~ i n Fai r 10 .63 4 .05 2 .03 3 .87 2 .52 3 .501 <.05 <.Ol <.O1 


- 1'0t<<1 Pain 10 .77 5 .00 i13 .11 5.68 1 ;~~~~ 5.5P <.O1 c.01 e.01 


Change in Pain 10.23 4.02 7 .69 4 .40 3,12 4.20 -e.01 <.01 <.01 


" '- - not significant - 


4 







i 
I',npcr~di :: r's . 


1 . The model for Total Pain IntensitY was : 


Yi jk ` it + ti + b j t ~I- ~~~~ ~1 ei j l: 


where : 


Yijk is the dependent varia'~le of Total 
Pain Intensity 


It i s tl~,~, overall mean effect 


ti i s the treatmant effect ~~rhet "e i = 1, 2, or 3 


(Tylenol 500, Yyle~~ol 325 or Placebo, respect[Avely) 


b~ is the b.:selinE: pair, intensity i:1here i = 1, 2 or 3 (Very severe, 


severe, and rrodcratEly severe - pain resp,ect-Mely) 


" ̀ (th)iJ is the int.:raction term 


j ~i s the rcnle!,i rr; del error . 


2 . For CI~i "i1Gc in `c~lfl In"i.~~~ii s1 the rOl 1C;','''iYi(i I1^,iel 15 i1SeG : 


Y ij - it f ti * eij 


when 


ii 
C11i,lirC i n Pain intensity . Y i 5 the dependent variable oil Tota l 


!~~4n c f ̀e ct ,t i s tl ;o Overall 


ti i5 the effect of t.re~~~::2"It, 1,2,3 


(Tylenol 500, Tylenol *1125 or Placebo, resprectively) 


. 
c: j ; 15 the I~d1?ci~', o_id°'i error . 


J 


3 . For the ca^,,~~ 


~~i j`" 1 + t'j ~ Tf: + (tn' ~ i + 
( 


'' )i i : ~~ `T` 


0 







. --- whe, re 


YiJf : 
is the Total Pain i!lirerrailLy, Vie !tct~ :~:~~cn~ !...::sure 


~ 


u is tile ov3rull miLan eirect 


tj is the effect of treatriie :i : ; i = 1,?_,3 (Tyloiio1 500, Tylenol C)OJ, 


T~~ic~nol 325 or Placebo) . 


b~ i s the baseline, pain effect ; i = 1,?,3 (~lor~~ severe, severe or r;aderatc i y . 
severe pain, r:.=spect`,Vely) 


I', is the effect of i rvesti c±at:ors ; t : = 1,2 


Bare or i-!opkinson, respectively) 


> ; ~ ~tj~il: and (Ib)3~, are tt~:o-way interactions 
J " 


e i j i ;1 i$ the random mode) error variance . 


. For tf2e co,:I')inee, s ;;udies testing Total Chan ;.2 in [lain Int-P.-risity : 


7 Yijf: - ~" + t'+ + Ij + (tZ)iJ + r-Aijk 
where 


Yijk is the To':<<i Cktcnae in !"Etin inlc:t;si ty 


ik is the overall mean effect 


ti is the treatment eff'cci. ; ; = 1,2,3 (Tylenol KO, Tylenol 325 or 


Placebo, respectively) . 


I, is the effect of thc investigator j = 1,2 
J 


(tI,)ii is tile in':e<<.ctio7 : .=rr 


eij, is the rando~~? effects nadel error term . 


. 


0 
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March 29, 1974 `21`` 


Medical Officer Summary of NDA 17-552 


1) Sponsor : McNeil Laboratories, Inc . 
Camp Hill Road 
Fort Washington, Pa . 19034 


~ Originally submitted : Decemberl8, 1974 


Review Completed : March 29, 1974 


2) Trademark : Tablets tylenol- 500 mg . 


3) Nonproprietor_y Name : Acetaminophen 500 mg . 


4) Clinical Indication : As 'a mild analgesic-antipyretic 


5) Conclusion : The evidence provided in this NDA is in the form of 
two bio-equivalentestudies comparing the approved tylenol 500 capsule 
(NDA 17-053) to the new formulation tylenol 500 tablet (the NDA 17-552) . 
Although the tablets in both studies gave some~what lower and flatter 
peaks than the capsules, the areas under the curve and the amount of 
drug absorbed were similar. The bioavailability study is acceptable . 


Recommendations : Approvable 


Pivotal studies as reviewed by the Division of Clinical Research . 


1 . Submitted is a bioavailability study on the above product with acetaminophen 
500 mg capsules as the reference product . Eighteen subjects were used . The 
dose was 2 capsules or tablets (1000 mg) and the crossover was done 7 days 
after the first administration . Blood was collected at 0, 20, 40, 60 and 
90 minutes a n d 2, 3, 4, b, 8,,and 10 hours . The study was conducted by 


----- and the samples 
assayed by 


2 . The assay used was the gas-liquid chromatographic method of Prescott 
(J . Pharm . Pharmac . 23 : 111 and 807, 1971) and had a limit of sensitivity 
of about 1 '~,g/mFpl asma . 







NDA-17-552 Page 2 


3 . The peak values occurred in about 40 minutes and averaged 11 .64 and 8.32 ug/ml for the reference and test drugs . The respective half-life of the two products were 124.0 sod 126 .5 minutes, and the area under the curves were 251 
drug from both 


.3 and 
products 


(23911
.02% and 


There 95was%)practically 100% absorption of the . 
4. Analysis of variance revealed significant differences due to peak height but not due to half-life or area . The difference in peak heights is of questionable clinical significance . 
5 . A second study was done at the 


The 
which three 325 mg tablets were compared with two 500 mg capsules . The results were almost identical with the results of the study on the 500 mg tablets . The average peak values being 9.64 and 11 .38 ug/ml . The haf-life was 2.10 and 2.03 hours and the areas under the curve were 2402 and 2508 for the tablets and capsules respectively . 


Recommendations : 


Although the tablets in both studies gave somewhat lower and flatter peaks than the capsules, the areas under the curve and the amount of drag absorbed were similar . Acceptance of the bioavailability study is recommended . 


Labeling : The labeling should be identical to that recommended by OSE for the 500 mg capsule . 


Recommendations : 


Tablet tylenol 500 is approvable as an OTC analgesic - antipyretic . 


cc : 
Orig 
Dup 
HFD-J 00 
HFD-120 
NFD-120/BDassler 
HFD-120/FJordan 
FT :cld/4/3/74 
Trip 


:~ , rr igi a Dassler, 


I 


0 
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rHAi :?~I.;~:OLGG?ST'S REVIEW OF NOA 1 ;-552 1/3/74 


Initial Submission 
1?/lII/73 _ . 


SPONSOR : Fic Neil Laboratories, Inc . 0 
Camp Hill Road 
Fort Washington, Pennsylvania 19034 N'~ -C -~1a3 


\ ~ DRUG : rlceta~~;inophen,~;inophen, Tylenol R 


GATEGORY : Analgesic, antipyretic 


DOSAGE FORM : Tablets 


RELATED NDA : McNeil Tylenol Capsules NDA 17-U53 


NON-CLINICAL STUDIES : 


Pharmac .nl~ay-Toxicolo v : Acetaminophen has been extensively reviewed by 


other pharmacologists e.g ., above NDA and INID) . It has been, demonstrated 


to be an effective analgesic in various animal models including squeezing 
of inflainnred rat paw, protection of neck and foreleg flexion after intra-
4rteriaiiy injected bradyki"nin and chemical induced writhing test . The 
anfi 1nvrny ;r arti,v?+v of ZC?t2r?1T'.Q^il°n ha s been d°mopct.,ratptj_jn rat, nuinF.? 


}JiV' 0116 1 cvu I i, wUUCia I Ilk. iuu 1!rj . ycaaI, I[ iuut_cu, ZiL I eNw ual_ t I I u~ aA:u cF-,y~ ~ .4 


induced fevers . The anti -inTlarrr.iatcry activity has been shown in carra:;egnin 


induced cdema, cotton pellet granuioma and other paw edema tests . 


No serious toxic effects have been reported by the sponsor at the usual 
dosages . Considerable human pharmacology and toxicology data are now 
availz:ble on aceteiminophen . 


Absorption and Disposition : Human bioequ ;valence study indicates that 
ac~t~minupt:en is well absorbed fro^i tablets as well as caosules and 
thc_e 2 dosage forms are almost similar in absorption patterns (975 m3 in 
tablets vs lOCO mg in capsules) . The plasma blood l,:-:vels tnus obtained 
are also therapeutically effectiv-, The plasma t I/2 for acetamircpl;en 
(50~ gm) formulations ranged from ? .9 - 2 .3 hr . ndeyuate evidence -is 
presented to show -that, Tylenol tablets are bioeauivalent. to Tylenol capsules . 


E!'AL UAT !ON? 


Acetaminophen is known to be 4n effective analgesic and antipyretic agent 
in iiura^s . Recently published reports of Mitchell at al . (JPET 12i_: 185-217 . 
Oct . 1973) indicate that excessive doses of acetarir.ophen car produce 
hepatic 'necrosis ir imice and ,rats especially when the se animals were pre-


treated inducErs or drug rletaool ising enzymes . This hepatic toxicity 


is considered to be mediated by d metabolic IY:tE'."m-'--itate of acetaTircphr:^ . 


F'cr:e~~er, i~:fcr~^ation is lacking ~~,^, thc effECt on liver of concurrent admini . 
. r, '( r F-, .i ch d ~~ :. . _ c ;, f and enz r r,f ;: .-:c n~ te ir,dai 1'tr~,t_~' o .i : ~~ ., . r.,-~ ~~' :ra~el5 r__ ,~rr,~ec~ _ . . , ; ._ 


substances over u p_~ried of rronzhs . 







hCn 1] -552 


There also have been human cases where massive doses cf acetaminophen have produced liver toxicity . In view of these findings caution should be advised when high doses of acetaminophen are administered for prolonged periods to patients %:ho are heavy users of coffee, alcohol or are taking any other enzyme-inducing drug or substance . 


RECOMMENDATION : 


T . The bioequivalence aspect of Tylenol capsules and tablets should be approved . 


2 . The labeling of all acetaminophen preparations should contain a caution that 1--he .usE of high doses of acetaminophen over .prolonged periods may produce liver toxicity in those patients taking high amounts of coffee, alcohol, . barbiturates or other enzyme inducing substances . 


, 
K . Asghar, Pti .D . 
Ph4rr.iacologist 


cc : 
rig . 
u p . 


DO-PHI 
HFp-1 
HFO-100 
HFD-120 
HFD-120/init . by VCGlocklin/1-7-74/Y.Asghar F/T/ag :I -16-74 
4D r .7.%~: > s/er 
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" TYLENOL Tablets McNeil Laboratories 
(acetaminophen) 500 mg AF 12-610 


NDA 17-552 
Submission December 18, 1973 


. REVIEW OF A BIOAVAILA$ILITY STUDY" 


1 . Submitted is a bioavailability study on the above product with 


acetaminophen 500 mg capsules as the reference product . Eighteen 


subjects were used . The dose was 2 capsules or tablets (1000 mg) 


and the crossover was done 7 days after the first administration . 


Blood was collected at 0, 20, 40, 60, and 90 minutes and 2, 3, 4, 6, 8, 


and 10 hours . The study was conducted by -- -- --
-----._ .-._-----.. . . and the samples assayed by _.----- . .- ._.____------ 


2, The assay used was the gas-liquid chromatographic method of 
Prescott 


(J . Pharm. Pharmac . 23 : 111 and 807, 1971) and had a limit of sensitivity 


of about 1 ug ml plasma . 


3 . The peak values occurred in about 40 minutes and averaged 11 .64 and 


8.32 ug/ml for the reference and test drugs . The respective half-life 


of the two products were 124,0 and 126 .5 minutes, and the area under the 


curves were 2513 and 2391 . There was practically 100% absorption of the 


drug from both products (102% and 95%) . 


. 4, Analysis of variance revealed significant differences due to peak 


height but not due to half-life or area . The difference in peak heights 


is of questionable clinical significance . 


5 . A second study was done at the in which three 


325 mg tablets were compared with two 500 mg capsules . The results were 


almost identical with the results of the study on the 500 mg tablets . The 


average peak values being 9.64 and 11 .38 uglml . The half-life was 2 .10 


and 2 .03 hours and the areas under the curve were 2402 and 2508 for the 


tablets and capsules respectively . 


RECOMMENDATIONS : 


Although the tablets in both studies gave somewhat lower and flatter 


peaks than the capsules, the ~-xeas ,..3er the curve and the amotm t of 


drug absorbed were similar . Acceptance of the bioavailability study 


is recommended . 


-s~: y = %~" 9 ~ . y9 t'', 


Harold R . Murdock, Ph .D . 
Clinical Research Branch 


cc : ~NDA Orig , Dup ., Trip ., HFD-200, HFD-220, HFD-222, HFD-106, AF FILE, 


HFD- r . eife), HFD-120 (J . Purvis), HFD-222 (Medical and Technical 


Research Associates) (Development Corporation) 


" HRMiJRDOCK/lj 3/5/74 
R/D init . by JPSKELLY 3/4/74 
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revised 10-day and 5-day warnings for 
- analgesic drug products in 


§ 343.SO(c)(1)(i) . (z)(i), and (3) in this 
tentative final monograph adequate to 
warn consumers to obtain professional 


, help if symptoms persist or get worse or 
if new symptoms occur. 
22 . Two comments objected lo the 5-


day limitation of use of analgesic and 
antipyretic drug products by children 
under 12 years of age in the Panel's 
recommended warning statement in 
¢ 343.50(c)(1)(ii). The comments agreed 
with the Panel that the period of OTC 
use of analgesic and antipyretic drugs in 
childredunder 12 years of age should be 
limited, but disagreed over the length of 
time . Suggested alternatives were 2 or 3 
days. One comment argued that this 
warning Implies that OTC analgesic 
drug products are unsafe or toxic if used 
longer than 5 days. 
The agency is proposing the following 


revised warning for children 2 years to 
under 12 years of age in ; 343.50(c){2)(i): 
"Do not give this product for pain for 
more than 5 days or for fever for more 
than 3 days unless directed by a doctor. 
If pain or fever persists or gets worse, if 
new symptoms occur, or if redness or 
swelling is present, consult a doctor 
because these could be signs of a 
serious condition," (see comment 18 
above) . 
The comments submitted no data to 


support their suggestions for shorter 
time limitations. The Internal Analgesic 
Panel based its recommendation of a 5-
day limitation for children on reports 
from poison control center data and on 
computer simulations that demonstrated 
that the plasma salicylate level could 
exceed 20 milligrams per 100 milliliters 
(mg f mL) (a toxic level) "among some 
smaller children of a particular age 
category following the recommended 
dosage schedule after 5 days" (42 FR 
35368). The agency believes these data 
provide sufficient reason to propose the 
Panel's recommended 5-day use 
limitation for children .- 


23 . Several comments opposed the 
number and length of warning 
statements the Panel recommended for 
OTC analgesic and antipyretic drug 
products . One comment expressed 
concern that an extensive list of 
warnings for products containing 
aspirin, compared to a shorter list for 
acetaminophen drug products, will lead 
consumers to conclude that aspirin drug 
products are mere toxic and less useful 
than acetaminophen drug products . 
Other comments urged FDA to limit 
warning statements to those that are 
scientifically documented, clinically 
significant, and important to the 
appropriate ::se of the products by the 
average consumer. These comments 


further urged that the statements be 
combined and condensed for ease of 
consumer understanding and to avoid 
label clutter that may cause consumers 
to ignore cautions and warnings in the 
labeling. One comment suggested the 
use of supplementary circulars, etc. 
FDA agrees that the warning 


statements for OTC drug products 
should be limited to those that are 
scientifically documented, clinically 
significant, and important for the safe 
and effective use of the products by 
consumers. The agency is requiring 
warning statements for each ingredient 
on this basis, not on the basis of a 
comparable number of warnings for 
each ingredient. Warning statements are 
also being combined and condensed 
whenever possible for ease of consumer 
understanding. In addition, 
manufacturers are free to design ways 
of incorporating all required information 
in labeling, e .g., using flap labels, 
redesigning packages, or using a 
package insert. 
24 . Many comments opposed 


warnings that cite organs of the body as 
possible sites of damage by internal 
analgesic drug products, with some 
comments referring specifically to the 
Panel's recommended liver warning for 
acetaminophen in I 343 .5o(c)(5)(i). These 
comments argued that naming an organ 
that may be injured from an acute 
overdose or from excessive use of an 
analgesic drug would place the 
responsibility of recognizing organ 
damage on the consumer, who would 
then be assuming the role of a physician . 
The comments further argued that thi4 
kind of label warning may be 
misunderstood and may either alarm or 
cause anxiety in consumers who use 
drugs rationally. On the other hand, the 
comments added, such labeling may 
provide information that may induce 
individuals to harm themselves . 
The comments favored a single, more 


general warning for all OTC internal 
analgesic G,ub products, such as the 
following: "Du not take this product for 
more than 10 days unless directed by a 
physician. Excessive use over e long 
period of time may cause permanent 
injury ." One comment suggested that, if 
such a general warning is not adopted . 
all OTC drug products should bear 
labeling which fully discloses the 
conditions under which damage may 
occur. 
The agency is not proposing to include 


the general warning suggested by the 
comments in this tentative final 
monograph . FDA believes that the self-
medicating consumer should be made 
aware of potential risks of a particular 
OTC drug product through label 
warnings . As discussed in comment 25 


below, the agency agrees that the 
warnings need not specify the toxic 
effects on particular organs of the body 
that can be caused by acute overdose of 
a drug, as in a suicide attempt, and is 
not proposing the Panel's recommended 
liver warning for acetaminophen in this 
tentative final monograph. However, the 
agency concludes that the warnings 
should include specific information on 
the known side effects or adverse 
reactions that may occur from use of the 
drug according to labeled directions, as 
well as potential dangers that may occur 
if the labeled directions are exceeded . 
The agency concludes that when 


medical evidence shows that toxicity is 
associated with the use of an OTC drug, 
either within its recommended dosage or 
when used beyond its recommended 
time limit or dosage (except for acute 
overdose), it is appropriate to warn 
consumers of the potential toxicity. In 
such cases it may be necessary to 
include organ-specific warnings as well 
as general labeling statements . 


25 . Many comments opposed the liver 
warning recommended by the Panel for 
acetaminophen drug products in 
g 343.50(c)(5)(i), "Do not exceed 
recommended dosage because severe 
liver damage may occur." Some 
comments argued that acetaminophen 
taken in recommended OTC dosage 
ranges shows no evidence of 
hepatotoxicity and that the labeling 
required in J 330.1(g), "Keep this and a :: 
drugs out of the reach of children. In 
case of accidental overdose, seek 
professional assistance or contact a 
poison control center immediately," 
provides sufficient warning to 
consumers. The comments expressed 
concern that the liver warning 
recommended by the Panel may 
discourage consumers from ever using 
acetaminophen and that this warning 
may also encourage suicidal persons to 
abuse acetaminophen drug products . 
The comments also argued that " ` ~,ver 
warning is especially inappropriate tor 
children's acetaminophen drug products 
because there is a lack of documented 
fatalities and serious liver damage in 
children from acute acetaminophen 
overdose . The comments stated there 
may be differences between the 
metabolism and pharmacokinetics of 
acetaminophen in children and adults 
that would cause children to be less 
vulnerable lo acetaminophen toxicity. 
Other comments endorsed the 


recommended liver warning and pointed 
out that there are no unique signs of 
acelaminophen toxicity, such as ringing 
in the ears (tinnitus), and that symptoms 
of acetaminophen toxicity do not appear 
until a few days after the overdose . 
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Noting that consumers are increasing 
`.heir use of acetaminophen and that 
.fatalities and liver damage have 
occurred in children, the comments 
argued that the recommended warning 
may discourage consumers from 
exceeding the recommended daily OTC 
dosage of acetaminophen and make 
consumers and doctors aware of the 
consequence of acetaminophen 
overdose . One comment, concerned 
about toxicity from the chronic use of 
acetam:nophen in dosages of less than 4 
grams (g) per day, suggested that the 
proposed liver rJarning be revised to 
place additional emphasis on the 
recommended limit of self-treatment 
with acetaminophen as follows: "Do not 
exceed recommended dosage or take for 
more than 10 days, because severe liver 
damage may occur." Another comment 
suggested that the recommended 
warning be revised to state the dosage 
that will cause hepatotoxicity, for 
example. 40 or more 325-mg tablets 
taken as a single dose . 


After evaluating the data and 
information submitted, the agency has 
tentatively decided not to adopt the 
liver warning recommended by the 
Panel in J 343.5o(c)(5)(i) . The agency is 
aware that liver damage can occur from 
acetaminophen overdosage, as 
xp!ained by the Panel (42 FR 35414). 


iio'wever, the agency believes that 
wernings need not include information 
on the specific toxic effects en organs of 
the body caused by acute overdose of a 
drug, as in suicide . (See comment 24 
above .) The agency also considers it 
inadvisable to specify hepatotoxic 
dosage levels in consumer labeling, as 
one comment suggested, because such 
labeling could be suggestive to suicidal 
individuals. 
The agency has noted two reports of 


hepatotoxicity in children who 
overdosed on acetaminophen. Arena, 
Rourk, and Sibrar.k (Ref. 1) described a 
3-year-old girl who ingested 35 tablets of 
acelar ..̂inophen 325 mg and suffered 
decreased consciousness, vomiting, and 
enlargement of the liver and spleen. Al 
that time the serum ammonia level was 
E2 micrograms per deciliter (,ug/dL) . She 
was admitted to the hospital about 29 
hours after ingestion. The scrum 
acetaminophen level was 94 micrograms 
per milliliter (ya/mL) 24 hours after 
inoestior. : 49 hours after ingestion it 
c'ropped to 23,ag/ml . . Seventy-two 
hours after the overdose, s "srurn 
trars: -iir.ase (liver eriiyme) levels 
ie ":e,:!zc: a peak serum glutamic-
-a ;oacetic transamir.ase of 20,376 


i ;er ;ational Units (1 .U .) an : a peak 
-^, glulamic-pfruvic transaminase of 


1 :' . :iJ3 I.U The patient was a!crt and in 


good spirits by the second day in the 
hospital and was discharged 1 week 
later. Seven weeks after discharge her 
liver enzymes were normal . 
Although this child weighed only 31 


pounds and had ingested 11.375 g 
acetaminophen, resulting in phenomenal 
transaminase levels and e high plasma 
level of acetam:nophen at 24 hours, she 
survived without any aftereffects . As 
one comment noted, this case suggests 
that a child's liver may be less 
vulnerable to the hepatotoxic effects of 
acetaminophen overdosage than an 
adult's . The agency points out, however, 
that before conclusions can be made on 
the potential toxicity of acetaminophen 
in children, more data are needed on The 
metabolism of acetaminophen and 
clinical observations in ^hildren (Ref. 2). 
Carloss (Ref. 3) reported the death of 


a 3%-Year-old girl who had an upper 
respiratory infection and was being 
treated with acetaminophen. The child 
was given 120 mg of acetaminophen 
syrup every 4 hours for three doses. Her 
doctor later increased the dose to 720 
mg every 3 hours. During the next 24 
hours she took 5.04 g acetaminophen 
and was hospitalized for nausea and 
vomiting . Fourteen hours after the last . 
dose . the acetaminophen level was 5.3 
mg/dL (therapeutic range, 1 to 3 mg/dL), 
wall in the range of hepatotoxicity . The 
child was discharged from the hospital 
the next morning, but was readmitted 18 
hours later with a serum glvtamic-
oxaloacetic transaminase level of 22,000 
I.U. and subsequently died . 
The child described by Carloss (Ref. 


3) was approximately the same age as 
the one described by Arena. Rourk, and 
Sibrack (Ref. l) . Neither child had been 
treated with an antidote for 
acetaminophen poisoning. such as N-
acetyicysteine . It is difficult lo explain 
why the child who had ingested 5:04 g 
acetaminophen died, and the child who 
had ingested 1? ^' :, g acetaminophen 
survived. 
Regarding chronic use of 


acetaminophen within recommended 
OTC dosages, the agency at this time 
does not believe that the labeling 
suggested by the comment, "Do pot 
exceed recommended dosage or take for 
more than SU days, because severe liver 
damage may occur," is needed . The 
warnings proposed in § 343 .5o(c) (1)(i) 
and (3) :n this tentative final monograph 
already state a 10-day limitation for 
adults on OTC analgesic self-
medication . Furthermore. !he agency is 
aware of only on, somewhat convincing 
case report uf acetaminophen 
hepatutox :city associated with chronic 
acetanninophen usage in a normal 
individual (Ref. 4). A second case has 


been reported, but rechallenge results 
were inconsistent (Ref. 5) . As discussed 
in detail in comment 27 below, Olsson 
(Ref. 4) described a 55-year-o!d male 
who was hospitalized for a flareup of 
hepatitis while taking a product 
containing acetaminophen and 
chlormezanone. He had no recent 
history of drug or alcohol use, but had a 
7-year history of alcohol abuse 7 years 
before hospitalization . Because this 
individual developed hepatotoxicity on 
a low dose of acetaminophen, it is 
possible that some other problem was 
also present. (This patient was using a 
drug containing acetaminophen and 
chlormezanone : which could have 
induced the liver injury .) No similar 
report has appeared despite the wide 
use of ace:aminophen. 
A case of chronic use of 325 mg 


acetaminophen (12 tablets daily for 1 
year) was described in which the 
patient's serum Slutamic-oxaloacetic 
transaminase level was normal before 
acetaminophen use (Ref. 5) . After 1 year 
of acetaminophen use, liver function 
tests showed an abnormal serum 
glutamic-oxaloacetic transaminase level 
and enlargement of the liver and spleen . 
After the drug was discontinued, the 
patient's serum glutamic-oxaloacetic 
transaminase level returned to normal. 
After being discharged from the 
hospital ; the patient resumed using 12 
tablets of 325 mg acetaminophen daily, 
Within 2 months he developed pain and 
was re::aspitalized. A monitored 
rechallenge with one dose of 1,325 mg 
acetaminophen caused a rise in liver 
enzyme levels (serum glutamic-
oxaloacetic transaminase and serum 
glutamic-pyruvic trenssminase levels) 
within 12 to 10 hours. A liver biopsy 
revealed "bridging necrosis, spanning 
two portal and two central areas." After 
discontinuing acetaminophen for 4 
months, the individual developed 
abdominal pain and enlargement of the 
spleen and had to be treattd with 
azathioprine and prednisone . One year 
later, when liver function tests were 
back to normal, the individual again 
was rechallenged with 1,325 mg 
acetaminophen without any 
development of symptoms or rise in 
liver enzyme levels . This raises the 
possibility that this patient might have 
been developing chronic active hepatitis 
exacerbated by acetaminophen. 
Roaenberg et al . (Ref. 6) described two 


individuals who had taken 3 .6 g 
acetam?r.ophen daily :or 1 !0 2 weeks. 
One person had a history of Gilbert's 
disease (characterized by mild 
jaundice) . Both developed jaundice 
during a course of infectious 
mononucleosis . However, b+rcause 
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jaundice can occur in 5 to 10 percent of 
patients with infectious mononucleosis, 
the jaundice in these two patients could 
not definitely be attributed to 
acetaminophen, 
Johnson and Tolman (Ref . 7) 


described a patient who had been taking 
3 g acetaminophen daily and 
complained of fatigue and loss of 
appetite . The patient had used no other 
drugs and was not exposed to toxins 
other than unidentified cleaning 
solvents used occasionally . On medical 
examination there was liver tenderness, 
and a liver function test showed 
abnormal rmults. A liver biopsy 
revealed evidence of chronic active 
hepatitis with cirrhosis. The patient had 
a positive rechallenge, and the liver 
enzymes increased during the 2 weeks 
following the rechaller.ge, indicating 
that acetaminophen may have caused 
this elevation . It is possible that the 
patient had chronic active hepatitis and 
that acetaminophen exacerbated it . This 
case was also complicated by the 
concomitant occasional use of 
unidentified cleaning solvents. 
The agency has noted instances 


where only a mild overdose of 5 to 7 g of 
acetaminophen may have produced 
hepalotoxicity. Ware et al. (Ref. 8) 
described a person who developed 
disorientation, jaundice, and fever after 
using acetaminophen and prescription 
drugs daily for headaches . Liver enzyme 
levels were elevated, and a liver biopsy 
showed centrilobular fibrosis and 
bridging necrosis with evidence of both 
an acute and a chronic process . The 
patient improved after a days of 
unspecified conservative treatment . This 
case does not prove acetaminophen 
hepatotoxicity because the other drugs 
the patient had been taking can cause 
hepatitis . 
Toxic hepatitis was reported in three 


persons who were regularly ingesting 
acetaminophen in higher amounts than 
the recommended O'fC dosage (Ref. 9) . 
One patient was an alcoholic who for 
years had used up to 10 300-mg tablets 
of acetaminonhen daily. During the 4 
days before admission to the hospital. 
this individual drank no alcohol, but 
used about 100 tablets of 
acetaminophen. On admission to the 
hospital, the patient's liver enzymes 
were elevated, but they fell rapidly over 
the next 2 to 3 days . The amount of 
acetaminophen ingested and the 
subsequent pattern of serum liver 
enzyme abnormality found in this 
patient were consistent with a 
substantial overdose of acetaminophen 
2 to 3 days before admission. 
The second individual used as much 


as 5 .2 g acetaminophen daily. This 
palient had d :sseminated bronchial 


cancer, with general ill health and 
malnutrition . This patient's liver 
enzymes were elevated while using 
acetaminophen. After the liver enzymes 
returned to normal, the patient was 
rechallenged. The rechallenge of 5 .2 to 
6 .5 g acetaminophen daily produced 
elevated liver enzyme levels . The 
plasma acetaminophen level at 24 hours 
was 37 pg/mL, corresponding to an 
overdose of the drug. 
The third individual had reportedly 


used 5.2 to 8.5 g acetaminophen daily for 
3 weeks before hospitalization. Forty 
hours after the last dose, the plasma 
acetaminuphen concentration was 15 
fig/ml., consistent with an overdose . 
Although it is not inconceivable that 


chronic use of acetaminophen within 
recommended OTC dosage ranges 
produces chronic active hepatitis in a 
very low percentage of people, and 
although it is possible that 
acetaminophen can exacerbate 
preexisting chronic active hepatitis, the 
agency concludes that the above data 
do not provide an adequate basis for 
requiring a labeling statement on liver 
damage from chronic use of 
acetaminophen, that is, within 
recommended daily OTC dosages for 
longer than 10 days. 
Although the liver warning 


recommended by the Panel in 
I 393.50(c)(5)(i) is being deleted, the 
agency shares the comments' concern 
that symptoms of acetaminophen 
toxicity do not appear until a few days 
after an overdose . Fol.lowing 
acetaminophen overdosage, there is a 
24- to 48-hour period of relative well-
being, when symptoms of hepatotoxicity 
do not appear despite the occurrence of 
liver damage . This "silent period" may 
create a false sense of security that 
could delay the use of an antidote, 
which must be administered promptly in 
order to be effective (Refs . 10 and ]1) . 
To alert consumers that prompt medical 
attention is essential to the proper 
management of ace : .. . : ;1nophen 
overdose, the agency is proposing the 
following overdose warnings for 
acetaminophen drug products : For 
products labeled for adults 
($ 3a3.so(c)(1)(iii)), "Prompt medical 
attention is critical for adults as well as 
for children even if you do not notice 
any signs or symptoms," or for products 
labeled for children (§ 343 .50(c)(2)(iii)), 
"Prompt medical attention is critical 
even if you do not notice any signs or 
symptonis." For products labeled both 
far adults and children, the warning for 
adults would apply, as described in 
§ 343.50(c)(3j . Both warnings would be 
required to follow the general overdose 
warnings in § 330.1(g) that are. required 
for a!I OTC drugs. 


References 
(1) Arena. J.hl .. A1.Fi. Rourk, and C.D. 


Sibrack. "Acetaminophen: Report of an 
Unusual Poisoning,- Pediatrics. 01 :68-72 . 
1978 . 


(2) Peterson . R.G., and H.H . Rurnack, 
"Pharrtsacukir.etics o( Acelaminophen in 
Children ." Pediatrics (Supplement), e?:8/-7-
a%s. 19 .78. 


(3) Carloss, H.W ., "Misuse of a 'Hannfess' 
Drug, " ,1 rchives o( Internal 11-ledicine. 
139;688--689.1979. 


(4) (llsson. R. . "Increased Hepatic 
Sensitivity to Paracelamol." Lance!, 2:152-
153.1978. 


(5) Bonkowsky, H.L.,'C.H. Mudge, and R.1 . 
McMurtry, "Chronic Hepatic Inflammation 
and Fibrosis Due To Low Doses or 
Paracetamoi." Lancet, 1 :1016-1018,1978. 


(e) Rosenberg. D.M ., et al. . "Acetaminophen 
and Hepatic Dysfunction in Infectious 
Mononucleosis." Southern Afedical /vurnnl 
~o:e60-661.1977. 


(7) Johnson, C.K ., and K.G. Tolman . 
"Chronic Liver Disease and Acetaminophen." 
Annals of lnternal Medicine. 87:302-3(M, 
tsrr. 


(8) Ware . A.J ., et al .. "Acetaminophen and 
the Liver' (letter to the editor). AnnaLs 9.f 
Internal Afedicine, 88:267-288, 1978. 


(9) Barker, J .D.. D.J . de Carle, and S. 
Anuras . "Chronic Excessive Acetaminophen 
Use and Liver Damage," Annals of Internal 
Medicine, 87:293-301, 1977 . 


(70) Rumaelc, B.H.. and R.C. Peterson . 
"Acetaminophen Overdose: Incidence, 
Diagnosis, and Management in 418 Patients," 
Pediatrics (Supplement), 62:898-903. 1978. 


(11) Ameer. B., and D.J. Creenblett, 
"Acetaminophen ." Annals of Internal 
Medicine, 87:202-2109,1977 . 


26 . Several comments urged the 
adoption of a warning statement that 
advises consumers who have 
preexisting liver disease, . such as 
hepatitis or infectious mononucleosis, or 
who may have Reye syndrome, against 
the use of acetaminophen unless 
directed by a doctor . The comments 


i a re c 't d ports in the medical literature 
concerning acetaminophen toxicity in 
persons with liver disease (Refs. i 
through 13). Two comments asserted 
that there is no evidence to warrant a 
warning regarding acetaminophen and 
preexisting liver disease. One of these 
comments submitted two clinical studies 
(Refs. 14 and 15) and a report (Ref. 16) to 
support its position . 


In reviewing and evaluating the data 
and information submitted by the 
comments, the agency has concluded 
that there is insufficient evidence at 
present to propose a warning against the 
use of acetarn;nophen at recommended 
OTC dosages by individuals w;th 
;.reexisting liver disease. 
The data and information in Refs. 1 


through 7, Refs. 9 through 13 . and Ref. 16 
presented no evidence to show th .' 
OTC rtosages of ace!aminepaen c ;; ;; ;r. 
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This NDA has been submitted to provide for a sustained release formulation of 
acetaminophen. It was originally submitted in 1988 to HFD-120. In a letter dated 11-7u1y-88 the 
sponsor was notified that the application was refused for filing as the submission lacked clinical 


efficacy trials and that the supporting biopharmaceutics information was insufficient for approval. 


Upon receipt of this letter the sponsor undertook a series of clinical efficacy trials. This current 
submission contains the results of the in-vivo clinical efficacy trials and the results of new 
supportive in-vivo biopharmaceutic trials . . . 


Study Overview 
A total of six in-vivo biopharmaceutic trials were done in support of this NDA. Two of 


them (Studies 58 and 65) were pilot biopharmaceutic trials using experimental formulations . As 
the sustained release drug product tested in these studies was not intended for clinical 
development these studies are not included in this NDA. 


Recommendation 


From a biopharmaceutic standpoint, provided that the sponsor commits to the requested 
phase IV data analysis (Comment #3) and the revisions to the labeling outlined in Comments #4 


and #5, the product that is the subject of this application is approvable. 
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Appendix A, Pivotal Trials . 
Study 75 Clinical lot vs . Extra Strength Adult Tylenol Liquid and Tablets 


Single Dose * * * * * * * * 12 Study 91 NDA formulation fed vs . fasted vs . Clinically studied formulation 
Single Dose * 17 Study 92 NDA formulation vs . Extra Strength Tylenol Tablets, 
Multiple Dose * * * * * * * * 26 


Appendix B, SuDaortive Trials 
Study 117 NDA formulation vs. Regular Strength Tylenol Caplets 


Single Dose * * * * * * * * 36 


Formulation Summary 


In this NDA the sponsor has evaluated four different formulations of acetaminophen bi-layer tablets. These formulations were all designed to have slightly different release characteristics _ _ " - - =-- --_ The formulations are summarized below: 


. 


As noted in the table above the final formulation (C-112-10) is very similar to the initial formulation tested . According tota-ifsummary in the CMC (chemistry manufacturing controls) 


. 
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section of the NDA the different lots had the following different characteristics/rationale for 
development 


In general the sponsor has kept good records regarding the formulation history, use of, and performance of the dosage forms used in this study. It should be noted that lots C-112-4A, 4B, 7A, and 7C were not used in any of the studies reviewed in this NDA. The first two lots 4A & 4B were pilot lots only and lots 7A & 7C were used in the pilot biopharmaceutic trials to test formulation control characteristics . 


Analytical 


Overview 
For the biopl_. : maceutic portio,, of the NDA, the sponsor used three different analytical methods over the period of time that studies were done. Studies 75, 91, and 92 used a similar 


extraction and sampling preparation procedures but used different chromatographic columns and conditions, they are referred to in the NDA text as Methods 1 and 2 respectively . Study 117 was done by ---- rhich used their own internal method. The precise conditions, column, and 
mobile phase of the-- .. :;hod is not contained in the analytical report . However, 
sufficient validation information is ,ubmitled to validate the assay for Studv 117 . It was partially 
for this lack of a "full" analytical report that the study report was downgraded by this reviewer 
from pivotal to supportive in the classification scheme used in this NDA review . 


0 
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" . Comparison of Methods 
As noted above Methods 1 and 2 differed in the specifics of the column and conditions used. Both methods utilize -- The differences between the two methods are summarized below: 


Method 1 -` 
.------ 


Method 2 L/ 


Functionally these differences were riot significant in their impact on the outcome of this study. In an effort to assess the cross-study performance of the assay methods reproduced below are the summary data tables for the standard curves used throughout Studies 75, 91, 92 and 117. . 
B+ostudy 75 


J 


Standard Avcragc 
(p9/mU 


N 96 0( 
Theor. 


96 C.V . 


O .S Ng/mL 0 .39 39 79 .8 31 


1 .0 N9/mL 0.88 39 87.5 13 
2 .0 tiglmL 2 .3 39 115 7.5 
5.0 pig1mL 4_9 39 97 .1 1, t ' 


10.0 p91mL 10 .0 39 99.9 1 .5 
jig/mL 


20 .0Ng/ml 


25.0 yglmL 


15.0 


19 .9 


25.0 


39 


39 


39 


:0 0 


99:3 


100 


1 .1 


'2_8 


0.64 


1310study 1 1 ) 


Standard Avcragc N 96 of 96 C.V . 
(N9lml1 Theor. 


0.5 pg/ml 0.48 12 96.4 7.2 
1 .0 pq/mL 1 .0 12 lot 6.0 
2.0Vg/ml 2 .0 12 102 3.9 
5.0 pg/ml I 5.2 12 103 3 .0 
10.0 pglm1-_ y ~a 12 97.7 2 .4 
20.0 pg/mL 20 . 1 12 


J 


101 2 2 


8iostudy 91 
Biostudy 92 


Standard 


0.5 pg/ml 


1 _0 99/ml 


2.0 pg/ml 


5 .0 pglml 


10 .ONg/ml 


15 .0 vg/ml 


20.0 pg/mL 


2 5 .0 Ng /mL 


Average 
(Ng1mU 


0.49 


1 .02 


2 .02 


5.0 


9 .9 


15.0 


20.0 


25.0 


N 


42 


42 


42 


42 


42 


42 


42 


42 


% of 
Theor. 


98 .4 


102 


101 


99.9 


99.3 


100 


i00 


100 


96 C.V . 


15 


4.6 


3.4 


1 .3 


1 .0 


0 .92 


0 .67 


0.44 


Standard 


�.5 ,ug/mL 


1 .0 t/g/mL 


2.0 99/ml 


5.0 /:y/ml 


10.0p9/mL 


15.0 Ng/mL 


20 .0 ijg/ml 


25 .0Vg/mL 


Average 
(pglmL) 


0.5 1 


1 .0 


2.0 


5.0 


10 .1 


15.0 


19 .8 


25-1 


N 


53 


53 


53 


53 


53 


53 


53 


53 


% of 
7heor. 


102 


99,4 


100 


100 


101 


100 


99 .1 


100.4 


% C.V . 


7.5 


3.1 


1 9 


1 .2 


1 .1 


1 .3 


1 .4 


1 .0 


As shown above on a daily basis the assays are quite comparable in the variability associated with the daily standard curves used, except for the C.S~ standard used in Study 75 . " In this study the %CV approaches 35%, This is at variance with t e %CV for the same standard 
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concentration in Studies 91, 92, and 117 (7.2, 15, 7.5% respectively). However, this increased variability at low concentrations is not significant as less than..lp% of all concentrations in this study were below this limit and the next higher standard at 
119m, 


had a 13% C.V. 


Analytical Summary 
Although the sponsor used a series of analytical methods over time the sponsor has submitted sufficient information to validate the individual methods. Each of the study summary sheets accompanying this review contain a summary section dealing with the quantification limits, ranges of the assay, and the mean recovery . In light of the information submitted with the individual summary reports in the NDA all three methods can be considered validated for the purposes of this NDA. 


Pivotal Trials Overview 


In this NDA the sponsor has done three trials that can be considered pivotal from a biopharmaceutic perspective; study 75- a single dose study, study 91-a food/fasting study, and study 92 a multiple dose steady-state study. Detailed descriptions of the studies, results, and figures are included as Appendix A, pages 11-35 of this review. This section will discuss each of the studies in turn and the information gained from each of the trials . 


Study 75 
- This study was a single dose study comparing the clinically studied caplet formulation . C-112-7D to 2x500 Tylenol Extra-Strength Tablets and to 1300mg of Adult Tylenol liquid (39m), SOOmg/15m1). The study was carried out in 25 subjects as a three way, randomized crossover study, with one week between treatments . One subject (#1) discontinued from the trial for unknown reasons after the first treatment phase and was replaced by subject #25 . The results of this study (on a dose normalized basis) are summarized in Appendix A, pages 12-16. In general the results indicate that the SR-APAP product that is the subject of this NDA is bioinequivalent to the liquid APAP reference in terms of AUC, AUC.~, and Cmax (90% Confidence Interval, Two 1-sided~t est) . In relation to the do ' ~ immediate release, APAP tablet, the SR product is bioequivalent to it in terms o AUC (90% CI=85.5-102%) and AUC;a (9G% CT=84.9-100.6%). It is bioinequivalent in term of Cmax (90% CI=b1.2-79%). In terms of relative bioavailabiIity, the sponsors product is 82.4% available relative to the solution and 93 .9% available as compared to the reference tablet . The net result of this study is that the oral bioavailability of the SR table: :; ~qua . o that of the reference tablet . Considering that these comparisons are that of a sustained re ease product to, an immediate release reference product, the differences seen are those that would normally be expected from such a comparison (i.e ., Cmax). 


Study 91 
This study was done tc~ determine bioequivalency between the clinical Iuc of product C-112-7D and a full production batch of C-1 I2-IOC . In addition the study included a comparison of the effect of a high fat breakfast on the release of drug from the full production batch--- C- 112-IOC . Twenty-four subjects were enrolled in the study which was a randomized, four-way,/ ' " crossover study with a one week washout period between doses . One subject (#20)`~scou~~d 
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r from the trial for unknown reasons after the first treatment phase and was replaced by subject #25. 
The results of this study are summarized in Appendix A, pages 17-25 of this review In . regards to the comparison between the clinically studied lot and the full production lot the two ~ l t a bi i f 


/ 
N ~ o s re , Cl oequ va ent in terms of AUC, A risingly, th 


! U 
b bioinequivalent in terms of Tmax (90% (!I=63-126%) . Visual inspection of the plasma level time y~" ~ tw G ( curves for these two treatments (pages 18 and 19) suggest that this difference was due to the 


~,~ ~ ~ 
~ ' limitations of plasma sampling and variability in plateau phase of the plasma level time curve A 


, 
C, . n examination of the data reveals that the means for Tmax are 1 .21 and 1 .27 hrs. for lots 7D and IOD, respectively and that the ANOVA shows no significant differences for this comparison . Given this information and the observed variability in the plasma levei time curves themselves the , . finding of Tmax bioinequivalency should not be considered a failing. 


In relation to the other objectives of this study the sponsor included in this study a sub-standard high fat breakfast consisting of 2 eggs, 3 strips of bacon, toast, and coffee . This is not the diet required by the FDA for the testing of controlled release dosa e form E g s. ven so the reduced fat breakfast in this study had a significant impact on the dosage form. In terms of product performance there are borderline differences in both the AUC and AUCinf for this product. In terms of Cmax and Tmax there are statistically significant differences between the treatments with significant magnitude to question the effectiveness of this dosage form following meals, especially in terms of the onset of pain relief. It is this reviewers belief that if the sponsor had used the FDA high fat breakfast that this effect would only be magnified. Because of the . findings in this study the instructions for use of this product should include directions to "take on " an empty stomach" . 
Finally, in this study the sponsor had the Adult Tylenol liquid (SOOmg/15m1) as a reference treatment for assessing oral bioavailability. Compared to the oral liquid the clinical lot is 84% bioavailable and the production batch is 90% bioavailable . From a cross-study perspective the ral bioavailability of the clinical batch is comparable to that determined in study 75 (82 .4%) . The higher bioayailability of the production batch is consistent with the sponsors development of his formulation to have a faster initial release rate . In terms of bioequivalency the findings are as one would expect when one compares a sustained release dosage form to an immediate release solution . Both tablets fail equivalency testing for Cmax and Tmax and pass AUC;d testing. Overall this study has demonstr :.:..d P;~ ' aleno between the clinically studied lot and fill production lot of product. In addition, the sponsor has demonstrated a si nificant f d ff g oo e ect that should be reflected in the label . 


Study 92 __.----- 


This study was a multiple dose steady-state study in 24 subjects comparing 2x500mg Extra-Strength Tylenol tablets to 2x650mg APAP-SR caplets. Throughout the study five patients discontinued from the trial after completing one phase. Three patients for unknown reasons one , for hepatitis A, and two subjP- " e for mildly elevated liver enzymes. The two subjects with mildly :levated liver enzymes had received the test (APAP-SR) treatment . Subsequent to this, all subjects had repeat liver enzymes done for surveilla nce purposes . All five subjects were replaced . No additional incidence's of elevated liver enzymes were noted . . 
This study was done with a two day dosing period and a five day washout period between treatments . In order to facilitate the statistical comparison of these products the doses were ' 
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normalized to 1300mg. The results of this study are summarized on pages 26-36 of this review. " .. . Following the first dose statistically significant differences were noted for Cmax (90% CI=53.5-65.1%) between the test and reference products . The products were bioequivalent in terms of the extent of absorption . 
Following repeat dosing, the test product was found to be bioequivalent to the reference product in terms of AUC, Cmax, Cpss, and Cmin (i.e ., 90% CI within the 80-125% reference bound) . 


Pivotal Trials Summary 


In the previous three studies the sponsor has adequately established links between the clinically studied and to be marketed dosage forms. From a biopharmaceutic perspective with the demonstration of bioequivalency to an -appropriately dosed reference product at steady-state, and the performance of an acceptable food-fasting study, the sponsor has addressed all of the in-vivo biopharmaceutic issues required for approval . 


Supportive Trials Overview & Summary 


Since the time of the original filing of this NDA the sponsor conducted an additional study with the intention of demonstrating bioequivalency to the marketed 325mg regular strength tablets and to validate some of the clinical work. This study #117 was a single dose comparison with a full production batch of C-112-1OC (APAP-SR) compared to 2x325mg Tylenol tablets dosed q4h x 2 doses. 
The summary data from this trial is contained on pages 36-42 of this review. In general the study demonstrated that a single dose of the APAP-SR product that is the subject of this formulation is bioequivalent 2x325mg q4h x 2 doses. As such this study validates the work done in study 75, 91, and the first dose of 92. However, using the data from this trial the sponsor has attempted to perform some very superficial cross-study pharmacodynamics . Attached as pages 41 and 42 are the results, as presented by the sponsor, of clinical trials 88-856 and 88-857, respectively . On these pages the sponsor presents plots of the Pain Intensity Difference (PID) and Pain Relief scores . The sponsor has asked us, in their narrative, to note that the PII1) and Pain Relief scores appear to track'`- : pla--.a level time curve of 117 in an almost 1 to 1 manner . From this they conclude that there is a pharmacodynamic relationship for acetaminophen and that even when plasma levels of the A,PAP-SR product fall below those of the immediate release treatment there are sufficient blood levels ~:o maintain the clinical effect as measured by PIID and Pain Relief. 
While interesting,the data analysis carried out by the sponsor is lacking . In terms of the study itself, the sponsor should have made study 117 a true pWpd trial with subjects undergoing molar extraction or any other validated pain model . Then the sponsor could have done a true pk/pd analysis instead of what was done . Even with the data in hand the sponsor should have made a general assumption that, as the studies were demographically indistinguishable, the plasma levels could be used in a true pk/pd analysis . The data should have been replotted as PID vs. Concentration, the degree and shape of hysteresis should have been noted, and the data should have been collapsed via any of the av~ilahie~,p\k/pd packages available to determine an EC50 and a . keo value . As APA.P is an old drug dou~tles ~literature estimates of EC50 are available and these , 
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literature values could have been compared to the calculated values Then the sponsor would have been on firmer ground in making conclusions regarding the data, beyond asking the reader to make non-specific visual comparisons. As the sponsor has brought this issue up and tried to make claims from it, these comments will be sent to the sponsor as a phase IV commitment. 


Dissolution 


As noted on the first page of this review this product is a bilayer tablet . The top layer is consists of 325mg of acetaminophen in a readily dissolvable form and the lower tablet contains 325mg of acetaminophen in a much slower dissolving form . Throughout the development dissolution testing has been a key element of their in-vitro testing protocols. For the purpases of setting a dissolution specification the sponsor has chosen the following method and specifications : 


USP Apparatus 2 
Paddle Speed 50 rpm 


Simulated Gastric Fluid w/o Enzymes 


"`
. 


Time Limits 
15 min. 


1 hr . 
3 hr. 


Reproduced below is a summary table of the performance of lot C-112-1OC (the lot used in studies 91, 92, and 117) in three media: 


Percent Dissolved 
4E I SGF I SIF I Water 
0 


10 
20 
40 
6G 
90 --- 
120 
150 . 


240 


" 


The dissolution method as proposed and the proposed specifications are acceptable . 
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Labeline 


As this product is intended for OTC marketing there is no pharmacokinetic labeling, per se, for review. However, analysis of the data from these trials has indicated the need for food warning and for the need for the directions to mention that the dosage form should be taken intact . Failure to take the dosage form intact could cause rapid release of the entire dose in a large bolus like manner. These conclusions have been forwarded to the sponsor for action and reflected in the Comments section below. 


Comments 


1 .) The sponsor needs to improve their data checking procedures and how they handle their data . For example, in study 75, subject #16 had a 15n-in plasma level of 23 .5 and a 30min level of 1 .4ug/ml. While this might be possible with a drug that is rapidly and completely absorbed and extensively compartmentalized, this is not the case here as this subject received the SR-tablet. It is apparent from this and other examples throughout all of the studies that the sponsor merely analyzed the data and did not bother to look at it in a critical manner . Re-analysis of this subjects data with a 15min value of tgYmi reduced the total AUC by approximately 10%. While less instances of such data were seen with the other studies, the fact that it existed at all in this report without an explanation or comment in the narrative section of the NDA is cause for concern. 
.2.) The diet used in study 91 is not the recommended FDA high fat diet . The diet as spelled out in the controlled release guideline for a food/fasting study is as follows: 


2 Eggs (fried in butter), 
2 Pieces of Bacon 
2 Pieces of Toast wButter 
2-4oz. of Hash Brown Potatoes 
8oz of Whole Milk 


This guideline has been in*ce ~;nce I q84 , ., ;ri failure to use this diet is both a potential ,fi ing issue anc3 an approvability issuehe only reason that the diet that the sponsor used in trial 91 wa's accepfed-was that even though it was a diet .( e in fat content, it was still able to produce a robust food effect . The sponsor is put on notice at future studies us: ng a non-FDA recommended high fat diet will be considere~either-a ounds for refusal to fil~nr_nnn-annroval 
3 .) In study 117 the sponsor has attempted to make implied pk/pd conclusions from a visual cross-study inspection of PID and Pain Relief score data and plasma levels . As the sponsor raised this issue the sponsor should, as a phase IV commitment, provide the following analysis . Assuming that the studies in question are demographically indistinguishable, the data from the trials should be combined and the clinical variables plotted as a function of plasma level . The direction of hysteresis should be noted, and the data should then be collapsed via any of the available pk/pd packages available to determine an EC50 and a keo value. Using literature " estimates these values could be compared to the calculated values from the two trials . With such 


INDA 19-872, Page 9 







`` information the sponsor would then be able to propose any pk/pd claims based on data and not the, subjective nature of visual comparisons. 


4.) As noted in study #91 there is a pronounced food effect with this product in relation to both Cmax and Tmax. The magnitude of this effect is sufficient to raise questions regarding the onset of relief when administered with meals. For this reason the label should instruct the patient to take the dosage form on an empty stomach. 


S.) As this bi-layer tablet depends upon dosage form integrity to demonstrate sustained release package warnings should include a statement to the effect that the dosage form should be taken/whole and not crushed, chewed, or broken in half, etc. Because of concerns on this matter this reviewer contacted the sponsor by phone c .i 3/l4/94 and conveyed his concerns to Ms. Vivian Chester, Executive Director of Regulatory Affairs, McNeil. In a written response received 3/21194, McNeil has included the following statement under directions for use, "Do not divide, crush, chew or dissolve the caplet . ". This language was selected based on similar language used in the EFFIIDAC/241abel . This language is acceptable to the reviewer. 


E. Dennis Bashaw, Pharm:D . 
Pharmacokineticist 
Pilot Drug Evaluation Staff 


Peer Reviewer: Ruth E. Stevens, PhD. 


CC: NDA19-872 (ORIG), 
BM-007/DN File 
HFD-007/CSO/ Barnes 
HHD-007(Basha:: x 2) 
I*D-426 (Drug, Chron, Fleischer) 
HFD-344(Viswanathan) 
HFD-19. 


" ' . EFFIDAC/24 is a 24hr OTC product containing 240mg of pseudoephedrine approved for marketing last year by the FDA. 
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A~pendix  A,.Pivotal Trials 


Study 75 Clinical lot vs. Extra Strengh Adult Tylenol Liquid and Tablets 
Single Dose * * * * * * * * 12 


Study 91 NDA formulation fed vs. fasted vs. Clinically studied formulation 
Single Dose * * * * * * * * 17 


Study 92 NDA formulation vs. Extra Strength Tylenol Tablets, 
MultipleDose * t * * * * * * 26 







- - 


' N D A ~19-072/S- 001 Submission Date: 	 Vol . 


Study Type: A Comparison of Controlled Absorption and Conventional 



Acetaminophen Formulations Under Single-Dose Conditions. 



(Protocol 87-777) 	 Study # 75 


Investigator: 



Study Site: u.
-
Single Dose: X 	 Multiple Dose: 



Subjecte: Normal -X Patients - Young X Elderly 



Impaired: Renal Hepatic Other 



Crossover 3-way Para1lel Washout 7 Days 



Subiect Healthy Adult Males 	 Subject
. 
Type: ~ ~ ~ e : 



Weight Mean= 156 Range= 141-184 lb Weight Mean= Range= 



Age Mean= 27 Range= 18-48 yr Age Hean= Range= 



Treatment C o d e  Dose Dosaqe Form Strenpth Lot/Batch# 


Treatment A = Z x 6 5 0 m g  Acetaminophen APAP C-112-7D 103kg 
acetaminophen SR Caplet 650mg/caplet 
in the fasted 
etate 


Treatment B = 	 1300mg Extra- APM CAM143 --f 


acetaminophen Strength 500mg/lSmL 
in the fasted TYLENOL9 
state Liquid 


Treatment C = 	 2 x 5 0 0 m g  Extra- APM BPA178 - -?  



acetaminophen Strr .. th SGOrng/tablet 

in the fasted TYLEhJim 

etate Tablet 



Treatmen% . - --
' P r u d u c t i o ~ r d ebatch. 


Fasted A, B & C ; overnight fast and 4 hrs. post-dosing.-
Nonfast - Food Study No FDA High Fat Breakfast 







B i o s t u d y  7 5  ( c o n t i n u e d ) :  


Samples: Plasma 8 A ; 0 ,  0 . 2 5 ,  0 . 5 0 ,  0 . 7 5 ,  1, 1 .5 ,  2 ,  2 . 5 ,  3 ,  3.5, 4 ,  5, 6 ,  


8 .  10.  12 ,  1 6  a n d  24 h r s  


U r i n e  NA , 

F e c e s  NA , 



Assay  Method: 
I M c N e i l  CPC B i o a n a l y t i c a l  Method 1) 


Assay  S e n s i t i v i t y :  Q u a n t i f i c a t i o n  L i m i t  g.Spg/mL; Range 0.5-2Spg/& 


Assay  Accuracy :  Mean R e c o v e r i e s  98.0-102.2% ( 1 0  d e t e r m i n a t i o n s  o f  r a n 7 e )  


~ a b e l i n gC l a i m s  from S t u d y  ( S t u d y  C o n c l u e i o n e ) :  


1. 	 Acetaminophen was f u l l y  b i o a v a i l a b l e  ( e x t e n t )  f rom Acetaminophen SR C a p l e t s  
( F O J X I I U ~ ~C-112-7D) when compared w i t h  E x t r a - S t r e n g t h  TYLENOLQ T a b l e t s .  


2 .  	 Acetaminophen w a s  n o t  a e  b i o a v a i l a b l e  f rom Acetaminophen SR C a p l e t s  when compared 
w i t h  E x t r a - S t r e n g t h  TYLENOLS L i q u i d ,  a more r i g o r o u s  s t a n d a r d .  







Biostudy 75 
Mean Plasma Acetaminophen p ~ / m L(S.D.1 


Extra-Strength 
C - 1  12-70  Extra-Strength TYLENOLm Tablet 


( 2  x 6 5 0 m ~ .  TYLENOLa Liquid (2  x 500mg. 
Time (hrl fasted1 11300mg. fasted1 fasted) 


0.0 0.0 (0.01 0.1 (0.4) 0.0 (0.01 


0.25 6.5 (6.41 10.7 (6.91 8.2 (6.6) 


0.5 9.0 (5.81 16.0 (6.7) 11.9 (6.81 


Mean (S.D.1 Meen (S.D.) Mesn (S.D.) 


C w x  bglrnL) 12.7 (4.21 19.1 (4.7) 18.7 (7.4)' 


T m x  (hrl 1.16 (0.841 0.69 (0.451 0.80 (0.52) 


AUCwF b~ hrlmL) 48.7 (14.8) 59.1 ( 1  6.5) 51.9 2 . 0 
'Solid reference date normalized for dose. 


B iostudy 75 
18 


-I o Treatment A: C - 1 1  2 -70  
16 (2 x 650 mg, fas ted  s ta te)  


- Ti-c ..:merit 8: E-S TYLENOL L iqu id  
w ( 1 3 0 0 r n g .  f as ted  s t a t e )  


6 1 2 -
Treatment  C: E-S TYLENOL T a b l e t s  


( 2  x 500mg, fas ted  s t a t e )  


E 8  
0 


w 6 -


4 -
0 


€ 
I n 2  
0-


!I I 


a o ---
2 3 : 5 6 i 3 9 10 I :  I.? 


- .i , m e  ( t ~ l r j  


. , - /y
00 







------- 


-- 


- ---- 


T a b l e  1 (Rev i sed  2/4/93): P h a r m a c o k i n e t i c  P a r a m e t e r s  - c l i n i ca l  Fo rmu la  us Liqu id  Re fe rence  


Mean I t  S.D.1 


Extra-S~englh 
NLENOL* 


C.1 12-70 l iqu id  Percent' 
I 1  300mg. 11300mo. 90% Conldence Inrecvalr Delectable 


Parameter tasted scare1 tasted slatel 12 one-stded 1-restsl Pr > I T (  Power Dillerence 


AUC 46.5 56.6 -25.13 ro -10.26 0.0002 0 .9809 14.21 


- hrlmLI ( 1  4.51 l I5 .01 ------ .-..- -. .-..-------- ----
AUCHF 48.7 59.1 -24.91 to - 10.15 0.0002 0.9822 r r . 1  I 


(M- hrlrnL1 (14.01 116.51 
_---.....- I. 


-.-. .............
 ....< ...-.. .--.
............ 
 ......... 



CMAX 12.7 19.1 -44 .80  to -22  47 OOOOl 0.7429 


( ~ l r n L 1  14.21 (4.71 
...... ....... ........ ............... 



___I__ 


T M M  1.16 0.69 28.99 to 107.38 0 0055 0.1054 


- Ihr) 
-"-


(0.841 (0.451 
__--.___I UL_.,_ . . . .  -..- -...--.-.*...--. 


KR 0.3 16 0.304 - 4  62 to 12.43 0 4 4 5 2  0.9364 


(hr 'I 10.0841 10.079l _ _ _ -._..-.._ -- -.. ----------.-. . . . - .-.- -.-,-.- ........ 

T K 2.36 2.48 -15.75 ro 6.18 0.4677 0 .7591 
(hrl 10.73) 10.861 


Table 2 (Rev ised 2/4/93): Pharmacok ine t i c  Pa rame te rs  - Cl in ica l  Formula vs So l id  Re fe rence  


Mean 1 iS.0.I 


Extra.Slrenoth 
NLENOL' 


C-1 12.7D Tablets 
l13oomo. l1000mo. 90% Confidence l n t e ~ a l s  


Parameter fasted statel lasted stare1 I2 one,s~dcd r.tes~sl PI > IT1 Power 


AUC 46.5 49:l' - 13.78 to 3.34 0 31 12 0.9346 


21 35 



,. . . . . . . . .  



74.94 


.*. ..-*. --..+,., 


16.30 


-. .-


20.97 


Percenl' 

Oetecrable 

Oillercnce 



16.37 
hrlmLl (14.51 113.11 -------


AUCNF 
(M- WI~LI 


rSW 
M l m L l----------.---. 
TMU 


lhfl 
----r---.--.---ru..l-.--rr 


K €L 


(hf 'I 


T X 


48.7 5 1.9' 
1 i r . 0 1  112.91 


12.7 18.7' 
14.21 (7.41 


1.16 0.80 
(0.841 (0 521 


0.316 0.350 
(00841 l0.0651 


---.---------


2.36 2 0 5  


-14.48 lo 2.33 0.2314 0.9427 16.07 


----.... . .- --. ... s-..--.,C -. ...._-.."I.-..-. 


-43.60 lo  - 20.78 0 0001 0.7233 21.81 


-...--. . . . . . . . .  . . . . . . .  . . . . . . .  .- ... -... . .  

10.56 lo 77 75 0 0 3 2 5  0.1270 6 4  24 


-..---L..-dr. . .  ........ ..--..-. .-.-,.;.......... - -.-.-,
L--


- 1 7 0 1  l o  -2.18 0 0 3 5 2  .:3813 I 4 1 8  


--- ... * . . . . . . . .  - .. 

2.01 lo 28.57 0.0595 0.5827 25.39 







Table 5: b-Trsnsfomkd Phamacoklnetic Parameters for 9iosnidp TS " CLrlIcal Formula vs Uquid Refcrsn 
Mean 1 r S .o., %C.V.) 


ce 


ES-TYlE7VOl" 


Pan:neter 
G1 t2-7D 


(1300mp, fa stad) 
Liquid 


11300 mg fasted) 
mean Rgoo' 
MR %) 


90% Confidence Irtervels Power . (2 one-weed t"aestq Pr > I TI M CAUC 3.792 
{0 .]25, 8.6%) 


].999 
(0.275, 8.9%) 


at .J 74 .4 to 8A .8 0.00'0] $4 


UUC]-4F 3.841 
10.314 . 8.2%) 


c.043 
10 .27], 8.8761 


81 .7 75 .0 to 8A 9 0.0002 92 


la.u 2.<90 
!O .] 22, 12.9%1 


. 2.916 
10.279 . 9.6%I 


E5 .3 57 .5 00 74,2 0.00! ' 62 ' " 


'Nyn Rc . - 1D0 ' eO~ . ~.I-J Is MOw~~w.'d or~srt~ . 


Table 6 : b"Transfamsd Pharmscokln,tJc pursmsters for 8lostudy 75 . CRnical Fo l rtrn e vs Solid Re(er snce 
Mean (! S.O ., %{,V .l 


ES-TYIFIJOI" 


ParuneSS 
C-11 12-70 


It J00mi. lasted) 
Tablets 


IlO00mp fasted) 
Mean Ratio' 


T R 
90% ConHdu+ce Imervsb Power 


UVC 7 792 
. 


' 


( / %1 (Z oft-sided t-iesul Pr > I T) (%) . 
10.325, d.d%) 


3.000 
(0 .260 . 6.9%) 


93 .4 85 .5 m 102.0 0.200e 94 


UUCHa 3.81L 1 
(0.]1a, B.2%1 


7.920' 
10.248, 6,3%I 


92 .< E4 .9 to t00.6 0.1259 92 


LCPANC 2.490 
10 .322, :2 .9%I 


2.853' 
10 .399, 14.0%i 


69 .E 6t,2 ta 79 .C 0.0001 62 


'i.irn 11-ei - 100 far i.tr!nm.e s~~rar~. 


~O~a nenrvimd u niph~ ~w . . 
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, _"~IDAi 19-872 /S- OOI Submission Date : Vol . --~- 
Study 'Type : A Comparison of Sustained-Release Acetaminophen Caplet 


Formulations in the Fed and Fasted States, and a Conventional Solution Formulation in the Fasted State Under Single-Dose 
Conditions . 


(Protocol 89-955) 
Study P 91 , 


Investigator :] 
Study Study Site : , 


Single Dose : X Multiple Dose : 


Subjects : Normal X Patients Young X Elderly 
Impaired : Renal Hepatic Other 


Crossover .4-way Parallel Washout 7 Days N= 24 ; M= 24 ; F= 0 
Subject Healthy Adult Males Subject Type 


Type : 
Weight Mean= 164 Range= 141-190 lb weight Mean= Range= " 1qe Mean= 27 Range= 18-37 yr Age Mean= Range= 
Treatment Code Dose Dosage Form Strenath Lot/Batch~ Size Treatment A = 2 x 650mg Acetaminophen APAp C-112-7D 103kg acetaminophen SR Caplet 650mg/caplet in the fasted 


state 
Treatment 8 = 2 x 650mq Acetaminophen APAp C-112-IOC 990kq acetaminophen SR Caplet 650mq/caplet in the fasted 


state 
Treatment C = 2 x 650mq Acetaminophen APAP C-112-IOC 990kg acetaminop'. a °Z C�r'°t 650mq/caplet in the fed 


, state 
Treatment D = 1300mq Extra- APAP EMM096A acetaminophen Strength SOGc:q/15mL in the fasted TYLENOLm 


state Liquid 
tProducLion- scale batch. 


Fasted A, 8 & D ; overnight fast and 4 hrs . post-dosing . Nonfast C Food Study Yes FDA High Fat Breakfast Yes 


l7 
u ~~`;-., 0 


BS-91SUM/JAS/1 







1, 
'~ Hiostudy 91 (continued) : 


Samples : Plasma 7 mL ; 0, 0 .25, 0 .50, 0 .75, 1, 1 .5, 2, 2 .5, 3, 3 .5, 4, 5, (, 
8, 10, 12, 26 and 24 hr 


Urine NA ; 


Feces NA ; 


Assay Method : 
(Mc ei C Bioanalytical Method 2) 


Assay Sensitivity : -QvaTTtification Limit 0 .5Pq/mL ; "Range 0 .5-40Nq/mI, 
Assay Accuracy : _ Mean Recoveries 87 .C̀ -96 .7i (2 determinations of range) 


Labeling Claims from Study (Study Conclusions) : 


1 . The Clinical Formula (C-112-7D) and NDA Formula (C-112-IOC) of Acetaminophen SR Caplets were bioequivalent : 


2 . Food delayed absorption, but did not affect the extent of acetaminophen absorption from Acetaminophen SR Caplets . 


3 . 1300mg acetaminophen was fully bioavailable (extent) from Acetaminophen SR Caplets relative to Extra-Strength TYLENOLO Liquid . 


f 


00 .- , 
SS-91sur+/Jas/z 







Biostudy 91 
Mean Plasma Acetaminophen PQ/ml (5.D.1 


C'>>2'70 C-112-1OC 
Extra-Strength 


rime (hr) 
(2 x 650mp, 


fasted) 
12 x 650m9. 


f 
C-7 12-10C TYLEfVOL° Lipuid 


asted) f2 x 650mp, fed) (1300mp, fasted) 
"0 0.00 (0.00) 0-00(0 .00) 0-00(0.00) 0.37 0 81) 0.25 6.00 {4.14) 6 .94 15.51) 1 .70 (0 .821 


. 
10.20 15 97) 


0-5 7_94 t3 .921 8.38 13 .63) 4 .17 (3 .921 
. 


16 .48 115 17) 0J5 9.31 13.20) 9 .47 (3 .04) 4.75 (4.11) 
. 


16.94 (4 57) 1 .0 1C.24 (3.08) 10.20 (2.46) S-1150 .901 
. 


16-11 (3 87) 1 .5 10,19 (3.08) 10.28 112.30) 6.58 (4.06) 
. 


14.46 (3.36) Z.0 10 .05 1(2 .7S) 10.14(2.50) 7.69 (3 .46) 12.85 (3 22) 2 .5 9.48 (2.70) 9.64 (2 .63) 8.16 (3 .07) 
. 


11 .04 13 101 3.0 8 .68 112.83) 9.11 12 .72! 8.4013.21) 
. 


9.65 (2 .95) 3.5 7.85 (2.58) . 8 .35 (2.76) 8.42 (2 .99) 8 .49 (2.83) 4"0 6.93 (2.42) 7.67 (2.601 8 .01 12.801 7.28 112 .63) 5 .0 5.39 (2.02) 6.17 (2.26) 7.28 12.60) 5.57 (2 .25) 6 .0 4.28 (1 .75) 4.70 11 .961 5.47 (2 .18) 4.21 (1 .89) 8.0 2.S20 .19) 2.78 11 .35) 3 .14 (1 .51) 2.45 0 .25) 10.0 1 .64 (0.81) 1 .69 (0.81) 1 .91 (1 .021 1 .65 (0 83) 12.0 1 .24(0.S6) 1 .29 (0 .57) 1 .37 (0 .71) 
. 


1 .21 (0 55) 16.0 0.89 (0.28) 0.89 (0.23) 0.91 (0.351 
. 


0.83 10 291 24.0 0.77 (0.20) 0.85 (0.42) 0-80110.20) 
. 


0.58 (0.03) 


Mean (S.D.) Mean (S.D .) Mean (5 .0 .1 Mean (S.D .) CMA7c (pp/mL) 11 .59 112.81) 11 .94 (2.56) 10.08 (3 .28) 18.45 (4 .49) TMAX «! 1 . t (0 .78) 1 .27 (0 .96i 2.95 (1 .341 0.80 (0.47) AUCwF WV " hr/mL) 66.15,( 3.37) 70.53 (21 .53) - 63.47 (24 .54) 78.44 41 .78) 


i . 


' Biostud 91 . 
o Treatment A: C- 1 12-701 E is (1300mg, fasted state) 
o Treatment B : C-1 12- 10C 14 (1300mg, fos'ted state) 


'\ o c 12 Treatment C : C-1 12- 1 OC 
(i300my, fed state) 


Cl- 10 .\ " (1300mg,t fosted state)NOL 
Liquid 


. 
E 8 0 
o \ 
V A 
Q 


y -'o--- - --- ----
O 


Q 


CL o 


0 7 2 3 5 - 6 7 3 9 . 10 1t 1 ? 
Time (hr) 


SS-91suMiJasi3 







" 
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Table 1 (Revised 2/4/93): Pharmacokinetic Pa 
Mean ( = S .D .) 


C- I 12-7D C-1 12-10C 
(1300mp, 11300mp, 


Parameter fasted statel fasted state) 


rameters - Clinical Formula 


0% Confidence Inte-als 
12 ono-sided t-tests) 


vs NOA Formula 


r > IT : Power 


ercent' 
Detectable 
Difference nUC 


tug - MImL1 
62 .14 
122 .381 


66.15 
(2 0.87 1 


- 16 .22 to 4.12 0.3246 0.9141 19 .68 


nUCwc 
tug " Ix/ml l 


~ 


66.15 
123.371 


70.53 
12 t .53) 


16.40w~coyn'w» 3~.98T,,~T, y^~0.3128 
».~-.,.. ..... 


0 .8128 
..... .~ ....e., . . ......, .. . 


19 .71 


CMNC 
W0/m11 


11 .59 
12 811 


11.9e -13.23 ~to 7.40 0.6390 0.8022 ~ T 19.95,~ . 


~ 


12 .561 


7""Ax 
Inrl 


1 .21 
10 781 


1 .27 
_. . ._._..__ _~_. . ... 


-36.34 to 26 .51 
. .. .._. ~----- 


0J949 
--- 
0 .1289 


. ._ . . ._ 
60 .78 


"'" 
. 


""' 10 .961 


KEL 
lhr 11 


_"_ 


0.234 
10.0721 


0-214 
10.0421 


....._ ....,... ..__ . . . ..:.. ... . .., ._ . . .._ . ... .. . . 
-2 . l9 to 20 .56 


. f-._.._ : 


. . . . . .~. . .,.. ...~ 
0. 1826 


~... .~. ...»w. 
0.7120 


.,. .,........ . ..;, ... . ...., 
22 .00 


Th 
Inrl - 


3 .29 
(1-13) 


3 .38 
(0 .81 ) 


_. .,._~._ ._ _ . ._.. ...,......_. ._ . _ 
-13.4e to 7J4 


... . . 
___ ..__.._. 
0 .6557 


_~~ 
0.7789 


__. .._.. 
10.48 


'D.n.. ...c. d.,-W. e.~...e ~ ... _._ .:t% . w.... .# soX 


Table 2 1Revised 214193): Pharmaeokinetie Pa r ameters - NDA Formula F ed vs Fasted 
Mean ! t S .D .1 


CA 12-IOC C-112-IDC 
11100mp, fed (l3ppmq, 90% Confidence InIer~~sls Percent' 


Parameter statel lasted state) . 12 One-sided 1-tests) Pr > IT[ P 
Detectable 


AUC 60.01 66.15 -19 .45 to 0 89 
ower Difference 


tog " M/mll 
.. .. .;.,. ..... .~.,.., . .,.. 


(23 .331 
_ ._ _ 


_ 
(20 .871 


. 0.1329 0.814 1 t9 .68 


UCNC 
Ivp " hrlmU 


i 


3 .47 
124 .541 


~---~-. 
70.53 
f21 .531 


.. ..........<.,.~...~�, .w. ._*r». .,. . 
20 .20 to 0. 18 


. ,: . . ... .»:..,. . ...,~ 
0. 1059 


,~,., .,... .,.,~.w 
0.8128 


...,. ..-,~.K .....~-..w. .. 
19 :71 


C^^AX 
lNqImLI 


. 


10 .08 
(3.28) 


11 .94 
12 .561 


-25.94 ~to~~-.5 .31rv_.~ _ ~w 0.01139 0.8022 19.95 


Tm^x 
(nrl 


__ . . . . ...,.....r. _: . ._ . . 


2 .95 
11 .341 


.--W.-..~....~... ... .r. .. . 


1 .27 
10 .961 


__,.. ., . _... ..._~ ..._ . . .,.. .. .. 
100.54 to 163 .39 


. .. . .... .... __._.. ..,_.. ._ 
.0 .0001 


.-... .. . . _..� ._ _ 
0 .1299 


__._ .. . ._...._. . . .~.. 
60 .78 


KEi 


, 


.. 
0 .235 
(0.0621 


r-. .~....~...~~.~~~. 
0.214 
10.0421 


�.. ........ ....8. ... . . . .. . . . . . . .. . . . . 
' _1 .60 to 21 .15 


. . . . .. ,..» 
0 1562 


. ." ... ... . .. ... ..~, 0 .7120 .. .. . .. ., ..d .w . . . . .. .. . . 22 .00 
T% 
Inrl 


3 .18 
10 .93) 


~ 
3.38 
10 .811 


_ ..._. .__ ._ ._ . . . ..:. . ... . ., . :_ . _ .., ._ 
-16 .63 to 4 .55 


.. . ._ .._ ._ .~ . . . . . . 0 .3446 ,_, .._ .._ ___,_ 0.7789 .._.. . ..__.._ ...._ .._ 
20 .48 


'wfi- e..-1.a. e....., t ... -.,. ..kn . r- .i eox. 


Table 3 (Revised 214/93): Phatmacakinetic Parameters fro m - NOA Form ula vs Refe rence 
Mean (t S.O.) 


Extra Strength 
TYLENOI' 


CA 12-IOC Liquid 
Parameter 


(1300m0, (1300mq, 90% Confidence Intervals 
Percent' 


fasted slate) lasted state) (2 one-sided t-testsl Detectable 
.oUC 66 .15 75 . t 5 -70;94 


Pr > ; T ; Power Difference 
�, tug, Mlml) ̂._M _-` (20 .87) 124 .791 


to -3.03 0 0289 0.9079 17 .32 
nuCwa 


l/9 " MImU 
i . . . . , . . 


70.53 
121 .5]1 


. .,. .~ . . , .~ 


78 .44 ~
. 


(25 .78! 


_ .. . ._,. ..._..~ . . 


- 19-25 to 
. . . . 


-0 93 
. . . . 


0 0706 
. . ._~_ 
0893 6y` Y _Y .17 .72 


yq/mU 


~ 


...~.. 


11 .94 
12 .561 


. . .. . 


` 


. . ..... .~._ .. . . .. �, .. .. 
18 .45 
14 . 49) 


<.. .: _ .~ ...._ . .. ._> 
41 96 ;o 


. . . 
-186 ; .1)001 


. . : .. . ._ . , 
0.995 


. 
1 


. . . . . _. ... .. 
i2 .9i 


Tm°'x 
I n'1 


. 


._.. .. 
1 .27 


10 .961 
_ . . . .. 


- ., .._°__ " ._. . .. . .. 


0 .80 
10 .371 


. . . ~ .. ._. . . . 
8 65 to 10823 


. 
00535 


. . _. . _ , . . 
0 .0792 


... . . 
95 .31 


K« 


. 


.._ . . . 
021a 
(00421 


_ . . . 


. .. . ._ .. .: . . . . . . . : 
02a7 
(0 .0661 


, . ., . . _. . . . 
-23 .39 w -3-3 002a5 08a23 i902 ' 


hrl 


. . .. 


3.38 
(0 .811 


. . . .__ . . ._ . . _ 
2 .97 
(0 .70) 


,_ 
t J0 ;o :5 ;' 40512 05564 23 .29 " . 2,C) 
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Table 1: In-Tlsnrfotrnsd Pharmacab'netic Parsmeten for Biostudy 91 - Clinlcal vs NOA Formulae 


Mean (t 5.0.. 96C.V.I 


C-1 12-70 C-112-ICC Mwn Mo' 90% C o n ( l j m  Irtenals  P w e r  
Parameter (1 3 0 0 q .  lartsdl I1300mg, fastd CTiR k l  12 onc4dcd t - t ~ )  


R > I T I  IXI 
U U C  4.071 4.143 107.5 97.5 to 118.5 3.2197 92 


10.343. 8.6%: 10.324. 7.8961 


TaNe 2: h-Tmnsformd Phrmcoklrbctic Paramsterr for Biortudy 91 - NDA F m d s  Fartud vs F e d  


Uean lt S.0 , sCC.V.) 


C-112-10C C112-1OC Mean Rrcio' 90% Corrl~aexe Int~cval~ Power 
Rrmmerec (1330mg.fed) l a r ~ e a l  (2 onr-mdej t - :e5)  & > I T !  i%)I1 3 0 0 ~ .  CT8 XI 


CAUC 4 032 4.123 89.5 81i 'o 98.6 00507 92 
(3.352.8.7%) (0.324.7.8%; 


Tabla 3: h-Trnndormsd Phamrocok'nsdc Paramaterr for B i o W  91 - NDA Formde vs  Reference 
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" ~^'+NDA1 19-872 /S- 001 Submission Date : Vol . 


Study Type : A Comparison of a Sustained-Release Acetaminophen Caplet 
Formulation and a Conventional Tablet Formulation Under 
Multiple-Doae Conditions . 
(Protocol 89-956) 


-- - c~,dy 0 92 


Investigator! 
Study Site : 


Single Dose : . Multiple Dose : X 


Subjects : Normal X Patients Young X Elderly 
Impaired : Renal Hepatic Other 


Crossover 2-way Parallel Washout 5 Days N= 24 ; M= 34 ; F= 0 


Subject Healthy Adult Males Subject 
Type : 


Weight Mean= 172 Range= 141-202 lb Weight Mean= Range= 
" Age Mean= 32 Range= 19-50 yr Age Mean= Range= 


Treatment Code Dose Dosage Form Strength Lot/Batch# Size 
Treatment A = 2 x 650mq Acetaminophen APAP C-112-IOC 990kg 


acetaminophen SR Caplet 650mq/caplet 
every 8 hre, 
total of 7 
doses 


Treatment B = 2 x 500mg Extra- APAP FBA867 --f 
acetaminophen strength SOOmg/tablet 
every 6 hra, TYLENOL* 
total of 9 Tablet 
doses 


Treatment 


Treatment = - 


TProductioo-scale batch . 


Fasted A & B ; overnight fast and 4 hrs . post-dosing . 
Nonfast Food Study No FDA High Fat Breakfast 


CJ 


ITLJ U U ~ L' " 


BS-92SUM/JAS/1 







. Biostudy 92 (continued) : 


Samples : Plasma 7 mL ; Treatment A: 0, 0 .5, 1, 1_5, 2, 4, 6, 8, 8 .5, 9, 10, 
12, 16, 17, 24, 25, 32, 33, 40, 41, 48, 48 .5, 49, 50, 
52, 54, 56, 60, 64 and 72 hrs 
Treatment B : 0, 0 .5, 1, 1 .5, 2, Q, 6, 6 .5, 7, 8, 10, 
12, 12 .5, 18, 18 .5, 24, 24 .5, 30, 30 .5, 36, 36 .5, 42, 


. 42 .5, 48, 48 .5, 49, 50, 52, 54, 56, 60, 64 and 72 hrs 
Urine NA . ; 


Feces NA ; 


Assay Method : ~-~-- -_ 
(McNeil CPC Bioana ytical Method 2) 


Assay Sensitivity : Quantification Limit O .SUq/mL; Range 0 .5-40lig/ML 
Assay Accuracy : Mean Recoveries 87 .0-96 .7% (2 determinations of range) 


Labeling Claims fxom Study (Study Conclusions) : 


1 . Acetaminophen SR Caplets (NDA Formula C-112-1OC) showed consistent pharmacokinetics over 7 doses, with a lack of dose-dumping . 
2 . The average plasma concentration at steady state for Acetaminophen SR Caplets was equivalent to that for the reference product . 


Z-7 
0 0 u J-TtTET, 


BS-92SUM/JAS/2 . 







Biostudy 92 
Mean Plasma A cetaminophen, pp/mL Mean Plasma Acataminophen, Ng/mL 


"S .D .) (S . D.) 
" ~ . E-S TYLENOL* E~S TYLENOL* 


C-1 12-10C Tablet C-112-tOC Tablet 
(2 x 650mQ (2 x 500mp Q 6hr, 11 x 650mp (Z x SOOmp 


Time thrl q 8hr, 7 doses) 9 dosssl Time (hr) q Bhr, 7 doses) Q 6hr, 9 doses) 
0 .0 0.00 (0.00) 0 .00 (0 .00) 25.0 9 .19 (4 .26) NS 
0 .5 8 .20 (3.96) 11 .38 14,28) 30.0 NS 2.97 (1 .44) 
1 .0 8 .27 (2.51) 10.16 (1 .89) 30.5 , NS 4.61 (2.92) 
1 .5 8_20 (1 .71) 8.56 (1 .94) 32.0 2.50 (1 .24) NS 
2.0 7 .96(l .72) 7.28 0.991 33.0 7 .51 14,131 NS 
4.0 5.49(l .84) 3 .86(l .53) 36.0 NS 3 .06 (1 .43) 
6.0 3.22 11 .41) 2.101111 .121 36.5 NS 4 .97 (3 .11) 
6,5 NS' 3.7812.42) 40.0 2.15 (1 .01) MS 
7.0 (YS 5.66 (3 .97) 41 .0 8.13 (3 .361 NS 
8.0 1 .83 10 .93) 6.42 (3 .26) 42.0 NS 2 .95 11 .221 


. 8.5 2.34 (1 .35) NS 42.5 NS 8 .77 (4.86) 
9 .0 4.62 (3.41) NS 48.0 2.06 (1 .22) 2.91 0 .31) 
10.0 8 .02 (3.71) 5.36 (1 .69) 48.5 6.78 (4,70) 8.56(5 .S4) 
12.0 6 .71 (2.03) 3.12 (1 .381 49.0 8_48 (3 .91) 9.18 (4.07) 
12.5 NS 4.93 (2 .33) 50.0 8.6Z (2 .74) 8 .38 (2.84) 
16.0 3 .11 (1 .65) NS 52.0 6.72 (2 .17) 4 .70(l .89) 
17.0 9 .07 (2.50) NS 54 .0 3 .48 ( 1 .65) 2.61 (1 .26) 
18 .0 NS 3.46 0.53) 56.0 1 .97 (1 .08) 1 .58 (0.80) 
18.5 NS 9.88 (6.07) 60.0 1 .01 (0.45) 0.98 (0.38) 
24.0" 3 .00 (1 .57) 3.15 (1 .67) 64.0 0.76 110 .17) 0 .72 (0.14) 
24.33" 5.31 13 .441 9.53 (6.931 72.0 0.00 (0 .00) 0.00 (0.001 
24.5 NS 9.2915.64) 


" . 'NS -Not Sampled. "Due to technician error, subjects dozed in Period 2 .hed 24-hour blood sample drawn 20 
" minutes after 24-hour dose. Plasma concentration listed as 24.33 hr. 


Mean (S.D .) Mean (S.0 .) 
AUCteu (up " fir/ml) 44.36 (13.79) 47.41 (15.50) "' 
Avp Cp.SS (up/ml) 5.54 (1 .72) 5.93 f1 .941"` 
Cmin,SS Ilrp/mU 2.22(l .11) 2.11 (1 .081"' 
Fluctuation index 1 .49 (0.36) 1 .44 t0.441 "'Reference data normalized for dose . 
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Biostudy 92 
Complete Multiple-Dose Profile 


" o Treatment A: C-112-10C " Treatment B : E-S TYLENOL Tablet 1 
(2 x 650mg q 8hr) (2 x SOOm g Q 6hr; 


- Q, t 0 J D 
w 


9 C N . 
8 


L 
Q 7 " 
C: 


. 


6 
E 5 `1 I 


a - -, ~ 1 


- 
0 4 8 12 16 20 228 32 36 40 -_ <8 52 56 60 64 68 77 


Time (hr) 







Table 2 (Revised 2/4/93): Key Multiple-Dose Steady-State Parameters 
Mean t z S .D .) 


" ̂ Extra-Strength 


Paramet r 
C-112 "IOC TYLENOL " 90% Confidence Intervals 


Percent' 
e 11300m0 0 8M1 IIOOpmo Q 6M! (2 One-Sided t-[estsl Pr > IT/ P 


Detectable 
AUC, 44 .36 36.t) 


ower pillerence 
(up " hrfmU (13J9) 111 .921 
AUC,,� 


Wp " M/ml.l 
47 .41 
115 .50) 


-10.84 Io, -2 .04 0.0197 1 .0000 7 .51 


Avc Cps, 
lWhmll 


5 .54 6 .08 
1 7 


- 13 .21 to ~-a.J6 T^ V~ O.pp25 I pOpO 7 56 ~- . 1 21 11 .991 . . 
AvcCpss, 
(Fqlml) 


5.93 -10.84 to -2 .04 0.0197 t .0000 7 51 
_w 


11,941 ._.. ..._, . 
. 


AvcCMw=s 2.21 2 .97 
._.. ._ .._ ...._...., ._. .. ., . . .., . . : .._ . . ._ . ._ ._ . __..__.......... ., . ~.. . 


Wlmll 11 .111 11 .301 
AvG Cmwss � 


(yplmU 
2 .11 -2.74 to 13 .37 0.2692 0.4827 13 75 


. ___.. 
(1 .08) ,_ . . ._. . 


. 


Fl* 
_ ~.~. .__.__ ._ .. .


.__ 
1 .49 1 .44 
10.361 (0.49) 


_ .__,_ .__ _._ ... ._..,w. . . . . 
-6.10 to 13.72 


.-., _..__ 


0.5160 
. ..,_~.._ .._ . 
0.9116 


. .._.. . ._~ , 
16 .92 


Fk-uwi- low.. A" -.6'.d. 


" 


. 


.0:11- dm-l~01. MwHn Iw. _rr -AA . ps . .v .100% . 


Table 3 (Revised 214193)" Other Pharmacokinetic Parameters 
Mean 1= S.D.1 


Extta-Strength 
C " t 12-IOC TYLENOL* 90% Confidence interval s 


Percent' ' 
Parameter 


~ 


It 300mp p 8fx1 I 100pmp Q 61,l (2 one-sided t~testsl 
Detectable 


Pr > I T; Power Difference AUC 41 .53 33.97 
o°'" In " txlmlJ 110 .721 l8 .561 


AUC,' 
(yq " hr/ml ) 


44 .16 -12.20 to 0 .26 0.1142 0.9995 10 64 (11 .131 . 


Ci,V.1p h- O a ".M la S!1 Cd~e O e. e b Iw US iYLENOV. 


F" C ...� 
' -- 


9.76 12.64 


..~.....~� .. ....._... . ..r-. ...~.... . .. . . �. ..~. . ... .. ..... .....~.~....».M...,~.. ........ .~_ . � 


o°'" Wqlmll (2 .26) (2 .71) 


4q/mll 
16 .43 -17.68 to -33.50 0.0001 0.9961 12 .10 17 .531 


" Tr.g 
lhr1 


1 .08 
10 871 


0 .68 8 .39 to 106J6 0.0569 0.1025 83 .99 . 10 .321 


K . 
1-11 


0.271 
0 071 


0.275 -7.14 to 4.25 0.6675 0.9999 9 72 . 1 ) . (0 .0781 


Ihr) 
2-73 
10 681 


2 .73 -5 .75 to 5 .86 0 .9873 0.9999 9.90 . 10.781 


OA'- a~~~a~M. ew- Iwe rn,_s .-AN . - ol lO% . 


Z`1 
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Table 4: In-Transformed PhaMatokinsdc F4lameters for BiostuQy 92 - NDA Formula vs Reference 
Mean ct S.D. ; 7LC,V.} 


_ 
parameter 


L-112-10C 
41 SpOmp q 9n1 


ES~7'YlB10L' 
11000m00 0 ehl 


Mean Rno' 90% Confidence Intervals Power MR %1 (2 one-sided ttestc) A' > (TI (Al 
,N 3.718 


(O.3OQ, 8.2%) 
3.735 


l0 .404, 10 .77E1 
45 .1 89 . : cc 102.2 0.251'6 1C0 


IAVG Ca�,,; 1.663 
(0 .306, 1e.3%) 


1 .715 
tO.4Ot, 23.6%) 


95 .4 89 ; to 102.2 0.2516 93 


"/ml) 
10.03 


12 .58, 25.7%1 
11 .44 


(3 .l4, 33.5%) 
(not 


apo~i,-.aokl 
79 .4 m 95 .4 0.0123 99 


Oar, dose) 


14AAx.,' 
pas; dose) 


2.271 
10 .279, 12 .3X1 


2.368 
10_" t6, 17.6%) 


90 .7 82 .6 to 99 .5 0.0845 94 


IAVG Cum,... 
' 


0.686 
10 .479. 89.8%) 


0.608 
10.559.92.C%I 


:a8.t 98 .2 :0 119.0 0.1772 93 


- LAUC;q 
Ifirst dose! 


3.640 
(0.208, 7.8%) 


3.761 
M.232. 6.2%1 


93.11 65J to 101.3 0.161e 100 


LCMnx .N 
(first dose) 


2 .2e9 
(0 .261 , 11 .676) 


2.77E 
10 .225 . 8 .1%J 


59 .0 53 .5 cc 65 1 0.0001 92 


,Y..- llrio . 100 " wR~ . Mr.neeJ I- AV .MwTr ~. ~. 
~4aww~ ~~ 40f- d- .d d-i'v 
"~roNL! o dl- r.. -#~. 
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Appendix B amnnrrive Trials 


Study 117 NDA formulation vs . Regular Strength Tylenol Caplets Single Dose * " * * ,, _ 
36 


35 







NDAI 19-872 /S- 001 Submission Date : Vol . 
Study Type : A Single-Dose Comparison of the Experimental Suetained-Release ' Acetaminophen Caplet (C-112-1OC) with Regular-Strength TYLENOLm Caplets in the Fasted State . 


(Protocol 92_ZZS) 
Study Af 117 


Investigator : 
Study Site : 


. 
. . 


Single Dose : X 
Multiple Dose: 


Subjects : Normal X Patients Young X Elderly ' Impaired : Renal Hepatic Other 
. 


Crossover 2-way Parallel Washout 7 Days N= 24 ; M= 24 ; F= 0 
Subject Healthy Adult Males Type : Subject 


Weight Mean- 174 
Type : 


Range= I41-209 Lb Weight M - Age Mean= 31 Range= 19-50 yr Age 
ean= Range= 


Mean= Range= 
" Treatment Code 


Treatment A 
_ Dose 
- 2 6 m 


Dosage Form Sir- e- nath Lot /Hatch# Si x 50 q Acetaminophen APAP 
ze 


acetaminophen SR Caplet 650m /c l 
C-112-1OC 990kg 


in the fasted g ap et 
state 


Treatment B = 2 x 325mq Reqular- 
acetaminophen 
at 0 


Strength 
APAP 
325mq/caplet 


HPA590 
and 4hr TYLENOLo in the fasted Caplet 


state 
Treatment 


Treatment = 


fProducaoo-uale batch. 


Fasted A & 8 ; overnight fast and 4 hrs . post-dosing . Nonfast Food Study No FDA High Fat Breakfast 
Samples : Plasma 7 mL : 0, 0-50, 1, 1 .5, 2 . 3 . 4, 4 .5 . 5, 5 .5, 6, 7 . 8 . 12, 16 and 24 hr 


Urine NA 


Feces NA 


" 


BS117SUM/JAS/1 
U U r '7 u u -tT-- 


3c-" 







Assay Method : 


- -- -- 
Assay Sensitivity : Quantification Limit O .SNq/mL ; Range 0 .5-25,ug/mL 
Assay Accuracy : Mean Recoveries 91 .8-99 .84 (3 determinations of range) 


Labeling Claims from Study (Study Conclusions) : 


1 . One dose of of 2 Acetaminophen SR Caplets 650mq (NDA Formula C-112- 10c) is bioequivalent to two doses of 2 Regular-Strength TYLENOLm Caplets 325mg, given 4 hours apart . 


Qiostudy 117 
Mean Plasma AcetemnopFie� Np(mL 


(S .O .) 
Regular-StrenQth 


C-112-10C TYLENOL" Cep(eis 
12 : 850m0, (2 x 125mp a 4hr, . 


, Time (hr) faatedl fasted) 
0.0 0.0010.00) 0.00 (0.00) 


" 
0.5 
1 .0 


7-08(3 .74) 
3.45(l .541 


6.7713.241 
7.22 (1 .21) 


1 .5 9.5e 11 .55) 9,170_10) 
2.0 e.40(1.e2) 5.2ect .01f 
3.0 8.38(2.00) 3.91 c0.9>> 
4.0 6-890.77) 2.97 (0.76) 
4,5 8,16 (1 .56) 8.84 (7 .081 
5,0 5.56(l .461 9.03 (2 .011 
5 .5 4 .118 0 .391 8 .08 (1,07) 
8.0 4.3111,381 7 1011 .43) 
7.0 3;27 (1 .211 5.190 .30) 
9.0 2.5411 .00) 3 .99 (1 .11) 
12.0 1.11 (0.66) 'f."47 (0.66) 
16.0 0.40 (0.44) 0 .66 (0.44) 
24.0 0.00 (0 .00) 0-000 .001 


Moon (5.0 .) Wan (S.0 .) 
Cm^x (pq1mL1 70.83 0.67) 9.54 0 .62) 
TMAX (hrl t .23 (0.68) 0.T9 (0 .39) 
AUQtvF tug -hr/mU 83.01 (16.22) 63 .30 (14.75) 


r 0 U v-tt-'- ".~ 


BS1175UN/JAS/Z 







giostud y 117 
C- 1 12 . SR-APAP Caplet 650mg � 


~7 o Treatment A C-IiZ-IOC) 
(Z X 650mq, fasted state) 1-1 


'° 
f " Treatment H . Regular Strength TYLENOL I (2 X 325m(; q ahr, tasted state) 


9 


a 
o 
c 


6 1 I\ . 
'\ I s .\, 


E 
s << l~, 


N 
O 


0 
1 ~ . s 5 r e 9 10 is 1 ~ 5 16 1 ~7 1e 1 '9 'zo 2 " 22 23 2 . 


Time (hr) 


" 


:abld S - Siamry of statistical aralysls a( Plas=a ,uec T, phsaacok e r.c _ e_c paraa,ecers coaparinE -ce,;=;MS A And : 
r 
~2r 


:rea~eat 
------ Means ------- PC: PLaOltlC A Pcver '- ` --"" C~ :Ce51 ? ;L>I-l PRaITl (i) (902 _a --------------------------------- f' 


Ce r^ ...Ll:Vllt -------- NeaI1 . -mc e ; 1C .E]2 e .SSB 2; ------------------------------------------ 8: 0.0001 99 10 24 032 
(9:2 C~;i~ace~ 


----------------- Ltio :~ ~ . . 115 .6 - ;2a .Z 9 .952 0.0279 99 .56 102 .E _ : .229 0.792 
0 SS 26 0028. ' 


---- lls .l - 115 .7 'l~l l 
-------- 


. 


. 20 .71 127 . : - _a3 .4 " ~9 O.d96 37,20 0 .04!'6 " 17 .58 106 =9 " ue 59 892 d ' 


. - 1.]6 .] 
121.3 - 1E9 .) 


. 


. . - 67 .2 -1 .05 0.3916 99 .99 91 .6 - 1C2 a~'~ 6= "00! 63 .296 .O IS 3 
100.2 - 174 ,1 


, 
. 


. . 0 .8204 99 .99 96 .2 - 101 .9 O-223 0 .238 B6Li-LL?' .Ic 97 3 .0003* 99 i lll 99 
94 .9 - 10~.0 
95 .4 - 107 6 


. 


.)d . 2 .70 1C981..? 1 - 
11 ] 
;2 .! : . 


98 LQtAXl 2 .371 2_129 99 . . 
. 


. 80 E - 93 .2 
' . 


.. . 0 .0001 94 .E1 :19.~ y 31I 2 .276 9 . 12! 9 
DB . 2 - LZ1 4 . , : . LADC . 0 .0174 " 99 .8S !C3 - z - - IJIfJC-?rF' ~ ' C 40E0 99 112 t 95 95 ; 1 
112 .9 - 1)7 .7 
1C1 .9 . 11E .7 


227 .4 
i :0 0 . . . , .5 . 21 O .SliB 99 .99 -~_ .i 


i .02E 0 .699 L90.~2 '~'1 '02-2 AAS-oAi F " C 0121 " 
94,8 . 102 .3 
SS 


. 
9E .S . . A .7] c 199 . . - 3~~.,3 ~ .510 : .aS3 .bs .92 C.02S0" . .--------~-------- 8 


. . - 192 .! 99 .1 
2 .c . -------------------------- - --------------^- '-1&=w : SuttaLled-Release ~---------------- 1ce : i 1' ̀ - `' z E 


, rm ---- - .oa~r,a; VF~ecs ;1300 m3~ ;est 
i:ea~ea ; s - i z legulrr-SCrvtgth :'Y'..F1tOL(R) ,.ap?ecs q a hr, (??00 


--- ' -'- ' --- --- - 
---- cg! - :e :e : .-_,ce Values :o~ iceaserit~ e and 7 a :e 1 c. e Leaq:-square xma fL .WSi f .-to ~ e ,~,;ti 


[.?1AII ~,Z2. :.1iK . ard ; .~�,C-D(F art leg-craiafcr.~eC Fs:aecers Value .u not ca1cult :eC 


?et Di:fermce " dlfferer,te Detvra; ;reatcrnt s (A - 5) e=:ejsed as a perceauge zf 7 :e r -F -*-I-[ - &ICYA -est fOr lig;'L~flclrit diffe 
&=er.t a 


rerces 6erween cr-atments di:ferr=e -.s statistically s ; r 9 . - . "<C .CS1 . . 
xwe:, f :? [D dlte ;i :0 : 'L: :fecCG ̀ ' ~tCR'O ::Yl,-C9 :5 (_, DS : CT Yi ' ' . . .C. :Q ; Hen .ie : :o - :)C "erP<test - :eee :rucei .`o : leg tcxcscocmed pnr=w :e :s c.:`, 
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Acetaminophen SR Caplet, 650mg 
NDA 19-872 
Amendment No. 4 
McNeil Consumer Products Company 


Scheme A 
Graph 1 


Clinical Protocol 88-85fi 
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Acetaminophen SR Caplet, 650mg 
NDA 19-872 
Amendment No . 4 


0-
11.1 McNeil Consumer Products Company 


Scheme B 
Graph 4 


Clinical Protocol 88-857 
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NDA : 19872 
" PRODUCT : APAP SR CAPLETS (NOW EXTENDED RELIEF) 


SPONSOR : McNETL CONSUMER PRODUCTS 
REVIEWER : E Douglas Kramer, MD 
DATE : January 26, 1994 0 R"' v 
SUMMARY OF MEDICAL REVIEW JM 2 6 1%4 
EFFICACY 


This NDA contained 3 clinical studies in 3 pain models (Dental 
Pain, Episiotomy Pain, and Osteoarthritis) . The dental and 
epis kotomy pain studies compared single doses of SR APAP to 2 
doses of RR APAP and placebo over 8 hours in 120 patients each . 
The dental pain study showed that both products had analgesic 
efficacy measured as pain intensity differences and pain relief 
scores . While 2 doses of RR APAP were generally comparable to 
single doses of SR APAP, RR APAP had a slightly faster onset and 
higher peak but a shorter duration of action when compared to SR 
APAP . These findings are typical of what would be expected in a 
comparison of sustained and regular release products . While the 
interpretation of the episiotomy study is confounded by a 
substantial placebo effect, the overall contour of the PID and 
pain relief curves is similar . 


The OA study compared SR APAP (3900mg/day) and RR APAP 
(4000mg/day) for 30 days in 197 patients . No differences were 


" noted between treatments by an analysis of variance . However, 
because the study did not have a placebo control, 
interpretetation of the results depends on comparison of Q 
statistics and effect sizes results from other studies . Such a 
comparison reveals that this study has effect sizes for RR APAP 
that are consistent with previously successful studies . 
Therefore it seems reasonable to conclude that the ANOVA and Q 
statistics support the conclusion that the regimens tested are 
similar . 


SAFETY 


The adverse experiences reported in these studies are similar for 
both SR and RR APAP . Most of the adverse events were minor . In 
many instances they could not be distinguished from intercurrent 
illnesses . 


LABELING 


Dosage : Children 12 years of age and older : 2 caplets every 8 
hours . No more than a total of 6 caplets in any 24 hour period . 


Indications : Extended Relief Tylenol caplets act quickly to 
provide temporary relief up to 8 hours from minor aches and pains 
of arthritis, headaches, menstrual cramps, backaches, and from 


. the discomfort of fever due to colds and flu . 







LJ 


I 


0 


Other : The warnings and other parts of the label are currently 
standard . 


Issues : 


1. An alcohol warning will need to be included in the labeling . 2 . In several places in the labeling, the words qucikly or fast are used to describe the onset of relief from this product . This should be modified to reflect the possibility of a slightly delayed onset of effect observed in the clinical studies for this product . 


CONCLUSIONS : 


1 . This NDA is approvable . 
2 . The labeling issues above need to be addressed by the sponsor . 


', - llu~ 44h 
E Dougla Iramer MD 
Medical Officer 


J lil'A A 


Wb 
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" DATE : 
NDA # 
SPONSOR : 
PRODUCT : 
STUDY1 
Reviewer : 


January 25, 1994 
19872 
McNEIL Consumer Products 
APAP SR CAPLETS 
87-746 
E Douglas Kramer, MD 


APAP SR IN OA OF HIP OR KNEE 


SUMMARY 


This study was a .9 center, entry washout, double blind comparison 
of APAP SR caplets vs APAP RR over 4 weeks . There was no placebo 
control . Patients had to have at least moderate pain, an 
exacerbation during washout, x-ray evidence of OA, a history of 
NSAID response, and pain which was exacerbated with motion and 
relieved with rest to be eligible . Basic efficacy measures 
including pain during the day, pain during the night, pain while 
standing, pain while walking, pain while retiring, pain while 
standing from a chair, and pain while climbing stairs were 
assessed after 1, 2 and 4 weeks of treatment . Of 197 patients 
enrolled, 39 did not meet all entry criteria . Because these 
patients generally had reasonable evidence of osteoarthritis, the 
sponsor was requested to analyse the results of this study in an 
ITT analysis with all patients enrolled . Patients in the 2 


" treatment groups were well matched at baseline . There were no 
consistent statistically significant differences between 
treatments by ANOVA . Q statistics ranged from 0 .92 - 1 .10 (QL, 
0 .65 -0 .77, effect sizes 0 .82-0 .99 for SR 0 .78-0 .97 for RR) for 
endpoints listed above . Changes from baseline for physician and 
patient global ratings could not be determined, as these ratings 
were not made at baseline . 


In the absence of a placebo control, it is not possible to 
establish efficacy directly from this trial . However, the effect 
sizes of those variables that were measured at baseline are 
typical of those found in typical P-ccessful placebo controlled 
OA trials . Thus, it is likely that oR APAP .is effective in the 
treatment of OA pain and that the finding of no statistically 
significant differences between RR and SR APAP is not merely due 
to chance . 


INTRODUCTION 


This study was a 9 center, entry washout, double blind comparison 
of APAP SR caplets vs APAP RR over 4 weeks . There was no placebo 
control . Patients recieved either RR APAP 100omg 4 times per day 
or SR APAP 13o0mq 3 times per day and placebo once per day . They 
were evaluated at 1, 2 and 4 weeks of treatment . 
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" STUDY POPULATION 
Inclusion and exclusion criteria are listed in table 1 . The 
demographics of the intent to treat population are given in table 
2 . 


Table 1 : Inclusion and Exclusion Criteria 


" 


" 


Inclusion Criteria Exclusion Criteria 


Affqcted hip or knee (only 1 Lactating or pregnant 
joint followed per patient) females 


Pain on motion and weight Active TB, hypertension, 
bearing . At least moderate hepatic, renal, convulsive, 
pain required malignant, hematological 


disease-or alcohol abuse . 
partially relieved by Pain Significant GI disease or l 


rest inability to tolerate po 
meds 


Minimum of 3 mos of symptoms Contra-indication to NSAIDS 


positive x ray within 12 months Hx of allergies or rheumatic 
diseases 


hx of NSAID response Persons taking possibly 
confounding meds (eg 
tranquilizers) 


exacerbation during washout Tnvestigational drug in last 
4 weeks, intra-articular 
steroids in 6 weeks, or 
anti-inflammatory/analgesic 
medication within 24 hours 


vote LnaL s5 patients who were randomized in the study did not 
meet the criterion of having pain that was both exacerbated with 
motion and relieved with rest . 
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Table 2 : Demographics of OA patients (Intent To Treat 
Population) 


Characteristic APAP SR APAP RR 


N 96 95 


Males 28 28 


FemAles F e 68 67 


Mean Age Mean Age a e ~64 .7 ~64 .7 (32 84) (32 84) 65 .5 (39 87) 65 .5 (39 87) 


Hip H 16 16 


KK nee n e 


'0 


80 80 


Concomitant Meds 66% 65-% 


da pain 2 .5 (0 .06) 2 .6 (0 .06) 


n 


j 


ight pain 2 .5 (0 .05) 2 .3 (0 .07 


standin pain 2 .2 (U . .09 2 .3 0 .08 


I walking pain 2 .6 (0 .07t) 2 .6 (0 .1) 


ret pain 2 .3 0.09) 2 .5 (0 .1) 


chair pain 2 .5 0 .1) 2 .6 (0 .07) 


stair pain 2 .9 (0 .08) 3 .0 (0 .08) 


0 







" Patient participation rates are given in table 3 
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Table 3 : Patien t participation b week 


DRUG . WEEK1 WEEK2 WEEK4 


RR APAP 97 90 84 


SR APAP 95 88 84 


EFFICACY MEASURES AND STATISTICAL ANALYSIS 
Efficacy measures used in this trial are listed in table 4 . These 
obse$vations were analysed in an intent to treat analysis with 
the last observation carried forward following dropout . Note 
that 35 patients who were randomized to treatment did not have 
pain that was exacerbated with motion and relieved with rest . It 
was elected to include these patients in the analysis because . 
they had met other entry criteria . Differences between drugs 
were evaluated with an ANOVA containing terms for treatment, 
center, baseline pain and interactions by treatment as 
appropriate . Comparisons were made at 1, 2, and 4 weeks and at 
end of study . Q statistics were calculated for those variables 
which were measured at baseline . 


0 







Table 4 : Efficacy Measures 


Efficacy Measures Unit of measure 


Pain during day 0 - 4 scale 


Pain'durin night 0 - 4 scale 


Pain while walking 0 - 4 scale 


Pain while retiring/arising 0 - 4 scale 


Pain while standing from chair 
-- 


0 - 4 scale 


Pain while climbing stairs 0 - 4 scale 


Pain relief during the day none, a little, some, a lot, 
complete 0 - 4 scale 


Pain relief during the night 0 - 4 scale 


Patient assess of analgesia poor, fair, good, very good, 
excellent 


Patient global assessment poor, fair, good, very good, 
excellent (week 4 or end 


Phys eval of therapeutic~resp worse, none, minimal, 
moderate, marked 


Phys overall eval of response worse, none, minimal, 
moderate, marked (week 4 or 
end) 


ROM:abduction, adductioh, 
t flexion, extension, ext & int 


rotation 


OM fl 


x 


ro 


degrees 


Pain during abduction, 
adduction, flexion, extension, 
ext & int rctation 


none, mild, moderate, 
moderately,severe, severe 
(0 - 4 scale) 


Duration of morning stiffness minutes 


Time to walk 50 feet seconds 


0 







. 


r 


" 


RESULTS 
Results of the 
No differences 
evaluations . 


ANOVA and Q statistics are summarized in table 4 . 
were found between treatments at 1, 2, or 4 week 


Table 4 : ANOVA Results Summar 


Efficacy Measure Treatment 
Effect 


Q statistic 
ratio LL 


Pain during day NONE 0 .93 0 .65 


Pain during night NONE 1 .00 0 .73 


Pain while walkinq NONE 0 .92 0 .65 


Pain while retirin arisin NONE 0 .97/0 .67 


Pain while standing from chair NONE 1 .04/0 .77 


Pain while climbing stairs NONE 1 .10 / 0 .77 


Pain relief during the day NONE NA 


Pain relief during the night NONE NA 


PP 


atient assess of analgesia 


atl 


NONE NA 
Patient global assessment NONE NA 


pP 


hyp eval of therapeutic resp 


L 


NONE NA 


s 


Ph overall eval of response NONE NA 


Pain during abduction, 
' adduction, flexion, extension, 
ext & int rotation 


NONE Range 
1 .2/O .S1 to 
0 .56/0 .12 . 4 
results not 
calculable 
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CONCLUSIONS : 


1 . This study provides indirect supportive evidence of the 
efficacy of SR APAP in osteoarthritis . In the absence of a placebo control, the conclusion that the effect sizes seen 
represent efficacy must be based on a historical comparison 
of other similar studies . However, such a conclusion seems 
reasonable . 


2 . ,This study provides indirect supportive evidence of the 
overall similarity of SR and RR APAP when used as the same total daily dose . The validity of the finding that SR and 
RR APAP are not statistically different depends critically 
on the conclusion that this trial demonstrated efficacy . 
Once again, in the absence of a placebo control, while such a conclusion may seem reasonable, it cannot come directly 
from the study itself . 


, 
E Douglas Kramer, MD 
Medical Officer 
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19872 
APAP SR CAPLETS 
MCNEIL 
88-856 
E Douglas Kramer, MD 


APAP SR IN POST OPERATIVE DENTAL PAIN 


SUMMARY 


The study was an 8-hour, single-center, post-operative, double-
blind, placebo-controlled dental pain study following 3rd molar 
extrlction in 120 patients who experienced at least moderate 
pain . A single dose of APAP SR Caplets was compared to 2 doses 
of APAP RR caplets and 2 doses of placebo over 8 hours . Patients 
in each treatment group were well ratched at baseline . Ratings 
of pain intensity, and pain relief, were made at 0, 0 .5, 1, 2, 3, 
4, 4 .5, 5, 6, 7, and 8 hours, along with time to onset and time 
to rescue . Data was analysed by carrying forward the last 
observation prior to rescue or baseline, whichever was worse . 
Calculations were done by the sponsor were spot-checked . Results 
showed that both active drugs provided statistically 
significantly more pain relief compared to placebo for up to 6 
hours (measured by PID and RELIEF scores) . 
Notable differences were present between SR vs RR products in a 
manner consistent with a longer duration of action of the SR vs 
the RR product : l. PID for SR was >pTacebo at 4 and 4 .5 hours 


" when RR was not . 2 . Relief for SR was significantly > placebo 
at 3 and 4 hours while RR was not . In addition, there were 
trends in differences between SR and RR products that were 
typical of what would be expected in a comparison of SR and RR 
products . For example, RR APAP provided more rapid onset and 
higher peak of effect than SR APAP, but not significantly so . 


This study provides substantial evidence of analgesic efficacy of 
SR APAP caplets . SR APAP is typical of a sustained release 
preparation in that a single dose has a longer duration of action 
than RR APAP and a slightly longer time to onset of effect 
compared to the RR preparation 


INTRODUCTION 


The study was an 8-hour single-center, post-operative, double-
blind, placebo-controlled, dental pain study following 3rd molar 
extraction of 1 - 3 teeth in 120 patients . Observations of 
pain intensity and pain relief were made at 0, 0 .5, 1, 2, 3, 4, 
4 .5, 5, 6, 7, and 8 hours. The first hour of observations were 
made in the clinic followed by 7 hours of outpatient observation . 
Treatments are listed in table 1 and the demographics of the 
study population are listed in table 2 . 
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table 1 : Treatment Groups for dental pain s tud . 


Treatment Group Rx at time = 0 hr Rx at time = 4 hr 


APAP RR 650mg x 1 caplet 
placebo x 1 


650mg x 1 caplet 
placebo x 1 


APAP SR 650m x 2 cap lets placebo x 2 


Placebo placebo x 2 placebo x 2 


Table 2 : Demographics of all patients enrolled (N=120) 
s 


characteristic SR APAP RR APAP Placebo 


N 40 40 40 


$ women 55% 57$ 60% 


$ white 92% 85$ 85% 


mean age (sd) 24 .4 (6 .3) 24 .3 (5 .1) 25 .1 (5 .1) 
range 17 - 46) 16 - 37 16 - 36 


mean procedure 7 .5 (2 .4) 8 .5 (3 .4) 9 .2 (3 .7) 
time -- 
minutes(sd) (5 - 13) (5 - 20) (3 - 20) 
range 


trauma 15/18/7 15/13/12 12/18/10 
mild mod sev 


# extractions 1 .8 (0 .41) 1 .7 (0 .46) 1 .9 (0 .38) 
1 - 2 1 - 2) 1 - 3) 


' baseline pain 27/13/0 27/13/0 23/15/2 
(mod/mod- 
sev sev) 


EFFICACY MEASURES AND STATISTICAL ANALYSIS : 
Data were analysed in an intent to treat fashion, carrying 
forward the last observation of patipnts who took rescue 
medication . .Analgesic measures were analysed by an ANOVA at each 
time point . The model contained terms for treatment, initial 
pain and treatment by initial pain as appropriate . Patients 
with moderately severe and severe pain were pooled for this 
analysis . For times with a significant treatment effect, 
individual treatments were compared with Fisher's LSD . Median 
time to onset was analysed nonparametrically and by interpolation 
to the time when PRID=1 . Duration of effect was analysed by the 
Kaplan Meier estimated survival function . 
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" RESULTS : 


1 . Popula tions for statistical analysis : 
A total of 
in t bl 3 


120 patients were enrolled . The six patients listed a e 
analysis : 


were excluded from all or part o f the efficac y 


Table 3 : Exclusions from the efficac ana l sis 
ID ~ RX Excluded Analyses Reason Onset/ 


res cue 
35 Pla Summary Measures, T! .me to Rescued @ N/Y Rescue, Onset, Global, 30min Individual comparisons 
78 Pla Summary measures, Time to 2nd dose @ N/Y rescue, Global, Individual 1 .1 hr comparisons 
61 RR Summary Measures, Individual Slept from YIN . comparisons 4 .5 - 8 hr 
73 RR Summary Measures, Time to 


, 2nd dose y/y rescue-, global @2 .3 hr 
�� 
- 


24 SR Summary Measures, Time to 
rescu l 


2nd dose YIN e, g obal, Individual @2hr ; slept comparisons 2 -7 hr 
5 Pla Global no rating I y/y 


provided 
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2 . Efficacy Summary 


Endpoint SR APAP RR APAP Placebo Overall 


Median 61 .5 A 43 .5 A 240 B 0 .0068 
onset, (30 - 240) (30 - 240) (48 - 240) 
(min) 
stopwatch 
method(95% 
CL 


mean OPAR 16 AB 14 A 26 B 
PRID (12 - 23) (11 - 20) (18 - 44) 
method 
95$ CL 


Duration(h 7 .8 A 7 .4 A 6 .0 A 
r) (5 - 8+) (3 .2 - 8+) (2 .7 - 8+) 
95% CL) 


MAXPID2 1 .2 (0 .16)A 1 .3 (0 .16)A 0 .7 (0 .12)B 0 .0003 
SEM 


MA AR 2 .6 (0 .21)A 2 .7 (0 .22)A 1 .5 (0 .21)B 0 .0002 
SENi 


SPIDZ 4 .5 (1 .3) A 4 .4 (1 .2) A 0 .5 (1 .1)B 0 .0080 
SEM 


~'OTPAR 12 .6 (1 .6)A 12 .3 (1 .7)A 6 .9 (1 .5)B 0 .0295 
( SEM) 


Treatments with the same letter are not statistically different 
from each other . 
Z A significant interaction (p<0 .2) was present for treatment by 
initial pain . Mean values in the table are for all patients . 
Results of pairwise comparisons are for patients with severe and 
moderately severe initial pain . Results for patients with 
moderate initial pain did not differ from placebo . 
3 . Analgesic Efficacy 


A . PID 


Overall, there is a treatment effect for PID from 1 hour through 
6 hours . Except at 4 hours, there is a significant interaction 
with the severity of baseline pain, and treatment effects that 
are seen in the overall popoulation are due to patients with 
moderately severe an' .qvere baseline pain and not to patients 
with moderate baseline rain . (FIGURE 1 - 3) . 


RR APAP differentiates from placebo at 1 hour - 3 hours . At 4 
hours it is not distinguishable from placebo. RR APAP patients 
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experience less of an increase in PID following the second dose 
. compared to the first and RR differentiates from placebo again at 


5 and 6 hours . 


SR APAP differentiates from placebo from 1 hour through 6 hours . 
At 5 hours, this difference is seen only in patients with 
moderately severe and severe initial pain . 


Overall, RR and SR APAP are statistically different from each 
other at 4, 4 .5, and 5 hours . As would be expected from a 
comparison of SR and RR formulations, SR is better than placebo 
at 4 and 4 .5 hours, where RR is not ; it is not different from 
placebo at 5 hours where RR is (after the second dose) ; and both 
treatments are different from placebo at 6 hours where the order 
of the treatments is again reversed with .RR> SR (Figure 1) . In 
addition, RR peaks slightly earlier and slightly higher than SR . 


B . RELIEF 


Overall, there is a treatment effect for relief from 1 hour 
through 4 hours that has no interaction with baseline pain . 


RR APAP is significantly better than placebo at 1 and 2 hours 
while SR APAP is significantly better than placebo from 1 to 4 
hours . (Figures 4 - 6) 


RR and SR APAP are not statistically different from each other at 
any time during the study . 


_ 4 . Onset of relief 


Time to onset of relief gave different results by different 
methods . The stopwatch method for onset of meaningful relief 
showed both active drugs with median times to onset significantly 
less than placebo . RR APAP was more rapid in onset than SR APAP, 
although not significantly so . As measured by the time when PRID 
reaches 1, RR APAP was significantly more rapid than placebo and 
SR APAP was not different from either RR APAP or from placebo . 
In addition, RR APAP tended to peak slightly earlier and higher 
than SR APAP in PID and RELIEF, but nut significantly so . 


5 . Duration of relief 


As measured by the time when 50% of patients remedicated, neither 
active treatment was significantly different from placebo . 


6 . Other measures 


Both active drugs were significantly better than placebo for the 
summary measures TOTPAR, MAXPAR, and GLOBAL . SPID and MAXPID 
showed both active drugs to be significantly better than placebo 
for patients with moderately severe or severe pain . SR APAP was 
better than placebo for number of hours with pain 1/2 gone 
whereas RR APAP was not . 
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46 CONCLUSIONS : 


1 . This study provides substantial evidence of efficacy for SR APAP vs placebo in a dental pain model . 


2 . Differences between SR APAP and RR APAP are few and are small in magnitude where they exist . Differences that do appear between these products, most likely reflect real 
differences between regular and sustained release 
~formulations in terms of onset, duration and peak of effect . 


E Doug laff'-K-ramer, M5 
Medical officer 
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DATE : 
" NDA : 


PRODUCT : 
SPONSOR : 
Study 
Reviewer : 


January 26, 1993 
19872 
APAP SR Caplets 
MCNEZL 
88-85? 
E Douglas Kramer, MD 


Tylenol SR Caplets in Episiotomy Pain 


SUMMARY 


The study was an .8 hour 2-dose, 2-center, randomized, parallel 
compitrison of APAP SR, APAP RR, and placebo in the treatment of pain following episiotomy in 123 patients . At least moderate pain was required at time of medication . Pain intensity and pain , relief were measured at 0 .5, 1, 2, 3, 4, 4 .5, 6, 7 and 8 hours along with time to onset and time to remedication . For analysis, 
patients with moderately severe and severe initial pain were 
pooled and were analysed with ANOVA by initial pain and 
investigator using the last observation carried forward prior to rescue . The sponsors results were spot-checked . There was 
little separation between treatments in PID and RELIEF with both active drugs separating from placebo at only 4, 4 .5 and 6 hours 
(PID) and at 4 .5 - 7 hours (RELIEF) . RR but not SR APAP 
differentiated from placebo in onset by stopwatch, while no 
treatments differed in terms of onset by PRID . Both active 
medications were superior to placebo in terms of summary 
analgesic measures (SPID and TOTPAR) . 


" This study showed evidence of analgesic efficacy in only a few measures, with different measures of the same outcome (eg onset by stopwatch vs PRID) inconsistent . There are two possible 
reasons for this : First, patients with moderately severe and severe initial pain tended to do less well than patients with 
only moderate initial pain . Second, investigator Cooper's 
patients (N=75) often had substantial placebo responses, with mean placebo response at times being better than active drug . 
Investigator Mcquarrie's results, in .contrast, gave results which were more internally consistent of what might be expected in an analgesic trial comparing RR and SR products . 


Overall, this study provides some evidence of analgesic efficacy in both RR and SR APAP . The weaknesses in the evidence most 
likely result from substantial differences between investigators in the degree of placebo response . 


INTRODUCTION : 


The study was an 8 hour 2-dose, 2-center, randomized, parallel 
comparison of APAP SR, APAP RR, and placebo in the treatment of pain following episiotomy in 123 patients . At least moderate pain 
was required at time of medication . Pain intensity and pain 
relief were measured at 0 .5, 1, 2, 3, 4, 4 .5, 5, 6, 7, and 8 
hours . Medication was given at 0 and 4 hours as described in 
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table 1 . Demographics for the study population are given in 
" tables 2 and 3 : 


table 1 : Treatment Grouns for enisiotomv studv. 


" 


" 


Treatment Group Rx at time = 0 hr Rx at time = 4 hr 


APAP RR 650mg x 1 caplet 
placebo x 1 


650mg x 1 caplet 
placebo x 1 


APAP SR 650m x 2 ca lets lacebo x 2 


~ Placebo f placebo x 2 t lacebo x 2 


Table 2 : Demographics of all patients enrolled by treatment 
group (N=123) 


characteristic SR APAP RR APAP Placebo 


N 41 41 41 


~ white 88% 85% 88-% 


mean age (sd) 26 .6 (4 .8) 26 .9 (6 .1) 26 .9 (4 .6) 
range 15 - 40) (15 - 41 20 - 36 


mean procedure 142 (160) 71 (83) 133 (167) 
time -- 
minutes(sd) (4 - 550) (6 - 310) (8 - 645) 
range 


trauma 22/17/2 19/20/2 19/19/3 
(mild mod sev) 


baseline pain 36/5/0 31/9/Z 29/11/1 
(mod /mod- 


,,sev/sev) ~ ( 
There are no significant differences between treatment groups in 
any baseline measures . 
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Table 3 : Demographics of all patients enrolled by investigator N=123) 


characteristic rristic Jay Coo er McQuarrie value 
N ~5 48 
g whi,te 81$ 96$ 0 .034 
mean age (sd) 27 .1 (5 .6) 26 .4 (4 .5) NS 


rr 


ange (15 - 41) 36 
c mean procedure 22 (15) 219 (150) 0 .0001 t 
j 
im4 -- 


minutes(sd) (4 - 91) (23 - 645) 1 ran e r 


trauma 54/18/3 6/38/4 0 .001 -Mild/mod/sev 


t m r t m m baseline pain 57/16/2 39/9/0 NS mild mod sev 


EFFICACY MEASURES AND STATISTICAL ANALYSIS : 
Analgesic measures were analysed by an ANOVA at each time point The worse of the last observation or baseline was carried forward following rescue . The model contained terms for treatment, " center, initial pain, treatment by initial pain, and treatment by center as appropriate . For times with a significant treatment effect, individual treatments were compared with Fisher's LSD . Onset and duration of effect were analysed by survival techniques . 
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" 


" 


RESULTS : 


1 . Patient populations 
A total of 123 patients were enrolled in the study by 2 PI's and 5 subinvestigators . Patients excluded from the efficacy analysis are listed in the following table : 


G.LL4k.:ac: anal s1s 


ID RX , Excluded Analyses Reason Onset/ 
rescue 


32 RR all rescue at N/y 
0 .6h 


126 SR all rescue at N/Y 
_ o .sh 


53 RR PID, PREL, PRID, SUMMARY MEAS, rescue at Y/Y . GLOBAL, TIME TO RESCUE, A- 2h for non 
DURPAR e is ain 


132 RR PID, PREL, PRID, SUMMARY MEAS, rescue at Y/Y 
GLOBAL, TIME TO RESCUE, A- 4 .5h for DURPAR non epis 


pain 
73 RR PID, PREL, PRID, SUMMARY MEAS, did not Y/Y GLOBAL, TIME TO RESCUE, A- take 2nd 


DURPAR dose 
23 SR PID, PREL, PRID, SUMMARY MEAS, did not YIN 


GLOBAL, TIME TO RESCUE, A- take 2nd 
DURPAR, ONSET BY STOPWATCH dose 


74 PLA PID, PREL, PRID, SUMMARY MEAS, 2nd dose @ Y/Y 
GLOBAL, TIME TO RESCUE, A- 3 .4 h 
DURPAR 


83 PLA PID, PREL, PRID, SUMMARY MEAS, 2nd dose @ Y/Y 
GLOBAL, TIME TO RESCUE, A- 3 .3 h 
DURPAR 


102 PLA . -PID, PREL, PRID, SUMMARY MEAS, 2nd dose @ Y/Y 
GLOBAL, TIME TO RESCUE, A- 2 .0 h 
DURPAR 


86 RR PID, PREL, PRID, SUMMARY MEAS, 2nd dose Y/Y 
GLOBAL, TIME TO RESCUE, A- @1 .6 h 
DURPAR 


88 RR PID, PREL, PRID, SUMMARY MEAS, 2nd dose @ Y/Y 
GLOBAL, TIME TO RESCUE, A- 2 .8 h 
DURPAR 


98 SR PID, PREL, PRID, SUMMARY MEAS, 2nd dose @ Y /N 
GLOBAL, TIME TO RESCUE, A- 5 h 
DURPAR 
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" 


" 


57 SR GLOBAL No rating YIN 
provided 


71 RR GLOBAL No rating YIN 
provided 


9 PLA ONSET BY STOPWATCH No rating N/N 
rovided 


15 PLA ONSET BY STOPWATCH No rating N/Y 
provided 


39 SR ONSET BY STOPWATCH No rating NIN 
' _provided 


47 RR ONSET BY STOPWATCH No rating N/N 
provided 


2 . Efficacy Summary : 


Treatments with the same letter are not statistically different 
from each other . Values without letters did not have an overall 
signiticant p value for treat-L~at . lwilcoxon test of median time 
to remedication . Zlog rank test of median time to remedication . 


Endpoint SR APAP RR APAP Placebo rx p 
value 


Median onset 57 B 32 A 47 B 0 .09311 
(min) (28 - 112) (24 - 50) (25 - 240) 0 .01962 
stopwatch 
method 95% CL 


mean OPAR PRID 13 .6 A 13 .8 A 13 .6 A 
method (11 - 20) (11 - 18) (11 - 19) 
95% CL 


Duration(hr) 8+ A 8+ A 5 .6 A 0.01121 
(95% CL) (7 .5 - 8+ ) (8+ - 8+) (3 - 8+) 0 .01042 


SPID SEM 6 .2 0 .9 A 7 .0 1 .1 A 3 .5 1 .1 B 


TOTPAR (SEM) 15 .6 (1 .5)A 16 .8 (1 .8)A 10 .7(1 .5)B 


Generally, investigator effects were common and highly 
significant, but significant interactions with treatment were 
few . Initial pain was commonly significant in the first dosing 
interval, but significant interactions with treatment were 
infrequent . Results for individual measures are reviewed below : 


3 . Analgesic efficacy 
A . PID 
overall, significant treatment effects for PID were found at 4, 
4 .5, and 6 hours. Both RR and SR APAP were significantly better 
than placebo but not different from each other at these times. 
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These differences were independent of investigator and the patient's level of initial pain . (Figure 1) . 


B . RELIEF 
Significant treatment effects for RELIEF were found at 4 .5 through 7 hours . Both RR and SR APAP were significantly better than placebo but not different from each other during this period . (Figure 2) . 


4 . Onset of relief 
Neither active drug consistently outperformed placebo in time to onset of pain relief . As measured by the time after dosing when PRID,reaches 1, all 3 treatments had an onset of relief of 13 -14 minutes . As measured by the stopwatch method, RR APAP (median onset at 32 minutes) was better than placebo (median onset at 47 minutes) and SR APAP (median onset 57 minutes) . SR APAP was not different from placebo . 


5 . Duration of relief 
Duration of relief as measured by median time to rescue is > g hours for both SR and RR APAP which is significantly longer than placebo at 5 .5 hours . This is relfected in the number of 
patients who did not remedicate in 8 hours (SR=66$, RR=69t, and placebo=39$) . 


6 . Other Measures 
For MAXPID, investigator McQuarrie's patients had a significant treatment effect for both active drugs . MAXPAR was marginally " significant (p=0 .056), also with both active drugs > placebo . SPID also showed both active treatments > placebo . Treatment effects were observed for PRID from 4 - 6 hours, with both active drugs being > placebo from 4 .5 - 6 hours . At 4 hours this effect was due solely to McQuarie's SR APAP patients . 


CONCLUSIONS : 


1 . This study provides little .evidence of the efficacy of SR APAP . 


2 . It is difficult to determine the magnitude of any differences between RR and SR products in this study, but they appear to be similar to the Dental Pain study . 


E Doug as 
1 
f~ramer, MD 


Medical officer 
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DATE : 
NDA: 


. SPONSOR: 
PRODUCT : 
REVIEWER : 
SAFETY REVIEW 


January 25, 1994 
19872 
McNeil Consumer Products 
APAP SR CAPLETS 
E Douglas Kramer, MD 


This review concerns safety data from the OA, Dental pain and 
Episiotomy studies in this NDA . 


OA Study . 


" 


CJ 


This study compared 3900mg SR APAP to 4000mg RR APAP daily for 1 
month~. Adverse experiences reported were generally minor and 
comparable for both drugs studied . It is difficult to ascribe 
them to the drug rather than intercurrent illness in a long term 
study . Adverse experiences are summarized in table 1 . 


Table 1 : Adverse exneriences 


SR APAP RR APAP 


Total Patients 96 96 


Total patients with 
AE's 


40 33 


Total AE's reported 74 83 


Digestive AE1 36 33 


Whole Body AE 14 19 


Cariovascular AE 5 5 


MILD severity 35 30 


MODERATE severity 23 19 


SEVERE severity_ 2 0 


Not Related to Rx 14 34 


Remote Related to 
Rx 


1 0 


Poss Related to Rx 28 19 


i Probable Related to 
Rx 


0 p 


Definite Related to 
Rx 


2 3 


(ii A~~s inciucted Nausea, diarrhea, constipation, dyspepsia and 
vomiting . For SR there were 12, 5, 4, 5 and 0 cases and for RR 
there were 6, 8, 0, 9, and 1 cases respectively.of these 
complaints . 
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Many of the adverse experiences reported were either in the 
. context of possibly related symptoms (eg fatigue, fever and 


diarrhea) or were potentially explicable on the basis of the 
subject's history (eg neck pain in a patient with OA of the 
cervical spine) . 


" 


r 
U 


Six SR patients and 3 RR patients withdrew from the study because 
of adverse experiences . In only 1 instance (nausea in an APAP SR 
patient) was this felt to be definitely related to the study 
drug . 


Dental pain and Episiotomy Studies 


These studies were 2 dose 8-hour studies comparing SR APAP, RR 
APAP and placebo . The rates of adverse experience were 
comparable for RR APAP, SR APAP and placebo in these studies as 
shown in tables 2 and 3 . 


mahlp ? : Dental Pain AE's 


RR SR PLACEBO 


Total patients 40 40 40 


Total AE 7 5 6 


AE Drop-outs none none none 


Max AE 
Severity 


mild mild mild 


Drug relation unknown oss-unknown unknown 


Table 3 : E isio tom Pain AE's 


RR SR PLACEBO PLACEBO 


otal patients ta 


0 


T 


1 1 1 


T 


t 


otal-AE 


0 


T 


1 3 


[AE Drop-outs, none none NA M 


x 


S 


v 


Max AE 
everity 


S 


moderate moderate NA 
Dru 


relation Unknown Remote-unknown NA 


SUMMARY : 


The safety data from these stiadies reveals, for the most part, 
minor complaints, many of which are possibly not related to the 
study drug or which are potentially explicable as part of other 
conditions (eg intercurrent infections) . 
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CONCLUSIONS : 


1 . Overall, the safety profile of the SR and RR forms of APAP 
is similar . 


. 


,~-, g-,k hu4-c- i ,,,o 
E Doug as Kramer, MD 
Medical Officer 


/ n`'`~ ~ ; 
~C - 
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Drug Induced Liver Toxicity Page l of 3 


,, . 
_ .S . FOOC did i . :~uq .~r,n'.ist .I .~~_. : :, 


Liver Toxicity 


Search CDK#40=y . . . . . . .lft._ ._ ._ ._ . . . .____ ... .,_._ . : 


FDA 


Drug-Induced Liver Toxicity 


Serious harm to the liver caused by drugs, and by the combination of drugs and 
substances is an important public health problem. As Americans ingest combin 
of prescription and over-the-counter drugs, herbal remedies, dietary supplement 
alcohol, the possibilities for harm and liver injury increases. Many of these pro 
are chemicals that are processed and detoxified by the liver . These chemical proc 
may produce substances that injure liver cells in some people and result in im 
liver functioning. 


Although such adverse reactions are uncommon, they may be very serious and 
the sudden onset of liver failure or even death. Among patients with acute 
failure evaluated at liver transplantation centers in the United States, ingesti 
drugs has become the leading cause for liver failure, exceeding all other c 


. , combined. Serious drug-induced liver injury is also the leading single caus 
withdrawal of drugs from the market . 


" This web site includes the study documents, program, and presentations made 
conference "Drug-Induced Liver Disease: A National and Global Problem", 
February 12-13, 2001, in Chantilly VA. The conference was co-sponsored b 
Food and Drug Administration (FDA), the Pharmaceutical Research 
Manufacturers of America (PhRMA), and academic consultants in liver di 
represented by the American Association for the Study of Liver Diseases (AASL 


Organizing and presenting this conference was not intended as an end in itself. I 
meant to initiate in the public arena continuing cooperative efforts to identif 
define the issues, to develop and agree upon research agendas, and to ed 
physicians and patients . Future postings at this web page includes presenting r 
of the workshop discussion groups, and proposing research and educational w 
be done . 


We encourage you to contribute your ideas about this topic. Please send 
comments to seniorj@cder .fda.gov . 


Drug-Induced Liver Injury : A National and Global Problem 
12-13 February 2001, Westfields Conference Center, Chantilly VA 


Final Program 


. 


White Papers (Pre-Conference Study Documents) 
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" ` . Pre-Clinical: Nonclinical Assessmen t of Potential Hepatotoxicitv in 


. Clinical ~ 
. Postmarketing Considerations ;L' 


Invited Presentations 


" Welcome, Program Structure, Goals of the Conference and Workshop, 
John Senior MD Food & DruR Administration (FDA~ ` 


" Drug-Induced Liver Injury Impacts on the Food and DruK Administration(FDA) Robert Temple, M-D.,_Associate Director for Medical Poliy 
Center for Drug Evaluation and Research, FDA 


" Impact of Hepatotoxicity on the Pharmaceutical Indu~ 
Bert Spilker, Ph.D . M.D., Senior Vice President, PhRMA, WashinQton C- 


" Impact of DruA-Induced Liver Injury on Hepatology and the Practice of Medicine -._ --William M. Lee, MD, Professor of Medicine, Univers~ of Texas. Southwestem Medical Center 


Presentations 


u Pre-Clinical Issues in Drug Development 
FranCois Ballet M.D., Ph.D AventisLParis 


" Clinical Picture and Issues in the Clinical Phases of Dru~gDevelopment 
Neil Kaplowitz, M.D~Universi~of Souihem Califomia, Los An eles 


Post-Marketing : State of the Art and Issues Defined 
Peter K Honia MD MPH, Director,-0ffce of Postrnarketing 
Dry Risk Assesment, FDA 


esday, February 13, 2001 


rrent Topics in HkP-atology 


" riow are these probiems ing addressed in 


------- -- . . . 
Farmin~;ton, --- C'T ~-^- ----


Emer~;ing Trends in Acute Liver Failure in the United States 
William M. Lee, MD2 Universi of Texas Southwestern Medical Center 


" Pharmacogenomics : Dangerous druq or susceptible~atient? 
Paul B. WatkinsLM.D ., Universit r of North Carolina at Cha~el Hill, NC 
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