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:

Advisory Review Panel — Panel reviews information submitted to the FDA
Advanced Notice of Proposed Rulemaking (ANPR) —~ Published recommendations of Panel
Tentative final monograph (TFM) or proposed rule — FDA proposal for monograph

bl N

category

»

Final Rule — Final regulation that describes the conditions of use for ingredients in the drug

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 | Federal Register Notice

Information in Notice

IB Establishment of a Monograph for OTC
Internal Analgesic, Antipyretic and
Antirheumatic Products (Panel Report or
ANPR)

[Entire Federal Register Notice Is Not
Included]

The rulemaking summarizes the findings by the
advisory panel for the safety and efficacy of OTC
internal analgesic ingredients.

e page 35383: Start discussion of Aspirin safety

¢ page 35413: Start discussion of Acetaminophen

safety

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

[Entire Federal Register Notice Is Not
Included]

This rulemaking outlines the safety and efficacy
data to support the conditions of use for internal
analgesic drug ingredients.
e page 46213: Comment 24 starts discussion of
warnings for acetaminophen
¢ page 46219: Comment 29 starts discussion of
warnings for aspirin
e page 46254: Proposed monograph

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

The rulemaking summarizes the data to support an
alcohol warning on all OTC products containing
acetaminophen, aspirin, nonaspirin salicylates,
ibuprofen, ketoprofen and naproxen sodium.

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

The 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 every day, ask your doctor
whether you should 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

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

IL.G: Internal Analgesic, Antipyretic, and Proposal to include ibuprofen into the Internal

Antirheumatic Drug Products for Over-the -
Counter Human Use; Proposed Amendment
of the Tentative Final Monograph, and
Related Labeling

Analgesic monograph.
e page 54142: safety discussion
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or example, a small increase in the sali-

cMate dose ingested may cause a dispro-
* “Nonate increase in the salicylate blood
gnd could result in serious conse-

. ace

UnforWnately, acetaminophen has no
similar sidg of toxicity or “safety valve”
to alert the\gonsumer. Further, some ad-
vertising for\acetaminophen gives the
impression th2 it is much safer than
aspirin and impNes that the toxic effects
of the drug are\less than those en-
countered with aspiWn. Actually, a large
overdose of acetamin®phen can result in
serious liver damage \hich is not as
amenable to therapy as icylate intoxi-
cation. This is discussedN\ater in this
document. (See partIIl. parAgraph B.1.b.
below-—Acetaminophen.)

Therefore, the Panel decid&] to in-
clude the warning, “Stop tak this
product if ringing in the ears or€\gther
symoptoms occur”, on all products N\on-
taining salicvlates, and the warning, ‘Ro
not exceed recommended dosage becaus\
severe liver damave may occur”, on all
products containing acetaminophen. a
nonsalicvlate.

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—Advexse 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

"uct during the last 3 months ot
«ancy except under the advice and
»wrwrvision 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)
also states that aspirin should be taken
with large amounts of fluids. The 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 contentig
that the quantity of water used to
minister the drug has any effect relgfive

to safety or efficacy. However, it the
opinion of the Panel that this gffvice is
sound. since the water wou be ex-

rected to facilitate dissolutgn of the
drug and reduce the irritatigf of the mu-
cosa of the stomach fromdhspirin parti-
cles as discussed elsew e in this doc-
ument. (See part III.#aragraph B.l.a.
(2 i1y below—Adveyfe effects on the
gastrointestinal trgft.) The Panel be-
lieves that this rgfommendation should
apply to all salfylates. Therefore. the
Panel conclud that the labeling for
products conjlining salicylates intended
for oral agdfiinistration as a solid dos-
age formgle.g., tablets, state for adults.
“Adults #Drink a full glass of water with
each gfise” and for children under 12
veargf “Children under 12 years: Drink
wot€pr with each dose”.

‘ummary. the Panel concludes that

urpose of OTC preparations is to

garding the possible immediate hazards
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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
patentially serious problem, a disease re-
quiring medical supervision could be
masked until irreparable damage has oc-
curred. This is especially important 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 if 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 5 days in a child,
he or che is sufficiently ill to require the
consultation of a physician. Therefore,
the Panel added the word “temporary”
to the general indications statement
paking it read: “For the temporary re

1 of occasional minor aches. pains ajft

heMache, and for the reductiond of
feveR, and has added a general wagflings
statengnt for adults, “Do not tgffe this
productNor more than 10 days. Jf symp-
toms perNgt, or new ones occyf, consult
yaur physi®dan”, and for chfliren under
12 years, “IINnot take thjf product for
more than 5 8gys. If sygfotoms persist,
or new ones ocWur, cogfult vour physi-
cian”. Such warnNgs cautions will be
included in the profZg¥fed labeling for in-
dividual preparatig presented later in
this document.

EFERENC

t1) Baum, JF “Rheumatoi®Arthritis,” in
“Ccurrent apy.” Edited by§Conn, H. F.
and W. B. gaunders. Philadelnh 1973.

(2) Angfivmous, "'Is All Aspiril Alike?,”

The Megffcal Letter, 16:57-59, 1974.

LING WARNINGS. ADVERTISIN AND

THE MEDIA

D. LA

Because the consumer needs to be co
ectly and fully informed, the Panel rec-
ommends that the advertising in any
medium for these drugs that in any way
uses the labeling, package or container
not be inconsistent, even on subtle impli-
cation through mood. focus or innuendo,
with the applicable labeling in the OTC
internal analgesic monograph.
The Panel has noted., with concel
certain aspects of- commercial advertis-
ineg of OTC medicines that urge the co
sumption of these drugs without direct-
ing attention to adeguate warnings re-

of the use of these products or the poten-
tial hazards from their long-term use.
This concern was shared by repre-
sentatives of consumer and children’s
advocacy grouvs, by representatives of
pharmaceutical associations and manu-
facturers, the broadcast media, and re-
searchers from the academic world at a
2-day conference on televised OTC drug
advertising that was sponsored by ‘he
Federal Communications Commission
and the Federal Trade Commission on

May 20 and 21. 1976. At the three Panels

tomprising the conference the status g
research, industry self-regulation, d
government regulation was discussegfand
alternatives suggested; governgfental
policy decisions were not fogfiulated
(Ref. ),

As was pointed out to the Bfinel, based
upon common sources of agfertising in-
formation, the advertisingf expenditures
for internal analgesic dyigs are greater
than for other OTC dry€ categories (Ref.
2). It was noted thgdf analgesic promo-
tion in this country’ has reached a new
level of sophisticgfion with advertising
references to whyffe new ailments such as
“file cabinet gdhackaches” or “camper
noise tensio While the National Asso-
ciation of Bffoadcasters and the Propriz-
tary Assogfation representing many OTC
drug mgffufacturers have been active in
develogAng codes for the advertising of
nonpyescription or OTC medicines, the
Pap#fl believes that government require-

ts for the inclusion of warnings and

Gutionary 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, ie., 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 and
warnings developed by the Panel be given
emphasis in commercial advertising inore
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.

REFERENCES

(1) Transcript of Proceedings, Federal
ommunications Commission. Federal Trade

mission Conference, May 20 and 21,

19
(2 Choate, Robert B., Presentation before
the FI§d OTC Review Panel on Internal An-

algesics\jfarch 17, 1975, copy of unpublished
paper is Yacluded in OTC Volume 030150.

. STANRARD DOSAGE UNIT AND ANALGESIC
EQUIVALENCE VALUE

1. Background. The Panel recognizes
that currently the OTC drug market pro-
vides for many different products con-
taining a large variety of analgesic, anti-
pyretic and/or antirheumatic drugs.
These products are marketed containing
either single ingredients or combinations
of active ingredients. A majority of these
products contain aspirin with variation
from product to product in the amount
of aspirin per dosage unit. Likewise, there
are many marketed products contain-
ing nonaspirin ingredients, e.g., aceta-
minophen, or derivatives of salicylic acid
other than aspirin, e.g., sodium salicylate.
which in most cases contain labeling
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similar to that found for products con-
taining aspirin. The Panel is concerned
with the confusion that may arise when a
consumer purchases such products

To more fully inform the consumer as
to the contents and therapeutic capabil-
ities of these products as well as t2 mini-
mize the hazard of confusion. the Panel
recommends for these reasons and for
reasons of safety described below, that
products containing aspirin be clearly
Jabeled 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 i5 gr) for
all marketed products containing aspirm
alone. as the single OTC analgesic-anti-
pyretic active ingredient, and that label-
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 dosage unit of 325 mg (5 gr)
also be established for acetaminophen
and sodium salicvlate. 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 mg aspirin labeled as 5 gr.
To most individuals these dosages arve
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 been
historically used in pharmacy is the
apothecary system of weights based on
the “grain’ (gr) and the otHer being the
more universal metric system based on
the “‘gram” ¢g). The apothecary weight
of 1 gr is equivalent to the metric sys-
tem measurement of 64.8 mg but is often
approximated as equal to 60 mg. There-
fore, a 5 gr asvpirin dosage unit should
actually contain 324 mg aspirin but i3
sometimes ecuated to 300 mg of active
ingredient, thus making for a difference
of 24 mg of aspirin.

A further factor contributing to a
wide range in the amount of available
aspirin is the provision of the United
States Pharmacopeia XIX 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 of
aspirin which, because of different inter-
pretations of the *grain”, varies for a
labeled “5 gr product” between 285 mg
and 340.2 mg aspirin from one marketed
brand precduct 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 weight measurement, ie., be-
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tween' the apothecary system rgr) and
the metric system t(mg), the Panel
recommends that the amount of aspirin
in a 225 mg (5 gr) standard dosage unit
he 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 apothecary and
metric systems be used for all ingre-
dients. The following table illustrates
equivalent values for the two svstems as
used throughout this document:

VALUES FOR APOTHECARY AND

ME1RIC SYSTEMS

EQUIVALENT

Apothecary (¢ Metrie (mag)

1.0 e 65
1,28 e 80
5.0 e e 325
100 - 650
61.54 e 1. 000

The Panel has evaluated the amounts
of aspirin contained in the submissions
for marketed products submitted to the
review. {See part I. paragraph A. above—
Submissions by Firms.» For example, 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 (53¢ per-
cent), the amount of aspirin differed
from the standard 325 mg 5 gry The
range was from a low of 227 mg for a
chewable gum to a high of 650 mg {n a
single tablet This represents a variation
of 70 to 200 percent of the standard 325
mg (5 gry aspirin desage unit available
as a single ingredient in such marketed
products.

The Panel has provided the foliowing
table to 1llustrate the variations in the
amount of aspirin contammed i sub-
mitted products:

AMOUNT GF ASFIRIN CONTAINED IN STULMITTED
PropucTs WHERE ASPIRIN WAS THEF SINCGLE
ANALGESIC INGREDIENT

Number of

Grains of aspirin cubhnicaons

35 ... - s . 1
4.5 e e el 2
50 ... ... e o 16
60 .. . ... ... oo 2
TH .o . [ I 7
100 . . e R 4

Total . .. ... .. - 32

The Panel is aware ol the widespread
and commeon  beliel  that th. usuale
amoaunt of asvirin an adult showid ingest
is “two tablets.” The Panel, beheves
that this can cause a problem 1% a per-
son accustomed to buying and properly
taking a particular analgesic product
containing 325 mg aspirin per tablet
changes to another analgesic product
such as those currently. marketed con-
taining 295 mg or even 650 mg aspirin
per tablet. If this same individual follows
the usual custom of ingesting 'two tab-
lets” every 4 hours, he may 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 drug used in the
United States, the latter situatjon is crit-

33357
ically imvortant. If a person takes 1.300
mg aspirin every 4 hours for several

.dosing intervals. setious aspirin intoxi-

cation may result. This is due to both
the absolute quantity of aspirin tuzen
and the kinetics of aspirin metabolism
which is discussed later in this decu-
ment. «See yrart III. paragravh Bla (2.
below—Safety.)

As an example, a 20 percent increace
in dosage can cause a 40 to 60 percent
increase in blood salicylate level over a
period of time. which can produce a
therapeutic response In patients vho
had not responded to a lower dose. or
more importantiy, result in an increase
of dose-related systemic toxic effects
‘Refs. 2 and 3. Even those aspirin tab-
lets commonly marketed in 300 mg or
325 meg dosage units, which usuallv per-
mit variation of =5 percent active m-
grecdient prer tablet as described ahove.
when calculated to each extreme ta low
of 285 meg for the 300 mag tablet to a
high of 340 me for the 325 mg tablet:
represent a 20 percent variation in
do=age,

This could be a problem in the area
of pediatric overdosing. If a pediatrician
instructs a varent to give a child nalf
or ouarter of an aspirin tablet. the cinld
conld depending upon the strength of the
taklet. be exvosed to a potentially revi-
ous aspirin overdose. In the case of
antivyresis +fever reduction) for an in-
fant or small child this is especiallv haz-
ardous heceuse the young child cannot
com=iain of tinnitus (ringing of the
ears'. one of the earlvy svmptoms of
asrivin overdose. Further. the svimptoms
could proeress to include fever, one of
the later signs of salicylate intoxication
tRef. 4). The parent. noting that the
iever has not subsided. may continue to
vive excessive amounts of aspirin. con-
tinuing a vicious cycle.

The Panel believes that the curvent
availability of so many different amounts
of aspirin per desage unit is very con-
fusing to the consumer. It is the onimion
of the Panel that this availability has
encouraged the myriad of claims such as
“higher levels of pain reliever” or "arth-
ritis strength™ that are currently u<ed. Of
even more concern to the Panel 1s the
fact that wide ranges in the amount of
aspirin per dosage urit can resuit in
either subtherapeutic or even toxic as-
pirin blood levels.

The Panel strongly recommends based
upon considerations of safety and effec-
tiveness, that all products containing as-
pirin. acetaminophen, or sodium salicy-
late be standardized to contain and la-
keled to indicate either 325 mg (5 gr})
per dosage unit for adults or 80 me (123
gr) per dosage unit for children under
12 vears of age.

The Panel recommends an adult oral
dosage of 325 mg (5 gr) to 650 mg (10
gr) aspirin, acetaminophen or sadium
salicvlate every 4 hours while symptoms
rersist not to exceed 4.000 mg in 24
hours. The Panel finds this 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 used as
directed. More importantly, the adult

v dosage of 650 mg (10 gr) is the
unt consumers believe they are in-

ting, i.e., two 325 mg (5 gr) tablets.

However, the Panel recognizes the
current availability of products con-
taining an amount different than 325
mg (5 gr) per dosage unit. If the Food
and Drug Administration is unable to
imolement the Panel’s advice that prod-
ucts contain only 325 mg (5 gr) aspirin,
acetaminovhen or sodium salicylate per
dosage unit, the Panel recommends that
products contain not less than 325 mg
(5 gr) per dosage unit since this is the
minimum effective dosage for adults.
Since a single doskge greater than 650
mg (10 gr) is not commonly required by
the general population, the Panel be-
lieves it rational to establish 650 mg (10
gr) as the upper limit for the quantity of
drug to be included in a single dosage
unit. Therefore, the Panel has defined
nonstandard dosage units as dosage
units containing not less than 325 mg
(5 gr) and not greater than 650 mg (10
gry aspirin, acetaminophen or sodium
salicylate. In addition, the Panel con-
cludes that only nonstandard dosage
units of 500 mg (7.69 gr) be recognized
for acetaminophen in addition to the
standard unit of 325 mg (5 gr) since the
Panel is unaware of any other nonstand-
ard dosage units currently available in
marketed adult strength products con-
taining acetaminophen as the single ac-
tive ingredient.

The Panel recommends that any prod-
‘ontaining an amount different from
mg (5 gr) per dosage unit be clearly

labeled as to the amount of active in-
gredient the product contains and any
product containing more than 325 mg (5
gr) per dosage unit shall be labeled ap-
propriately “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”, “Contains nonstandard
strength of 500 mg (7.69 gr) acetamino-
vhen per dosage unit compared to the
2stablished standard of 325 mg (5 gr)
acetaminophen per dosage unit”, or
"“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 of “X" for
the specific product shall be used.

3. Analgesic-antipyretic recommended
dosage. The Panel has defined the
components of a dosage schedule below.
The basis of the Panel's recommendation
and conclusions are discussed elsewhere
in this document. (See part II. para-
graph F. below—Statement on Recom-
mended Dosage Schedules.)

a. Dosage range. The Panel has exam-
ined the data submitted and finds for
purposes of clarity that it is necessary
to define the components of a dosage
schedule which include a minimum ef-
fective dosage, a usual single dosage, a
-nwal effective dosage range, a maximum

2 dosage, and a maximum daily (24

.r8) dosage. These components of a
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dosage schedule are defined by the Panel
in relation to a general OTC target pop-
ulation seeking relief of symptoms, such
as occasional minor aches, pains and
headache, and the reduction of fever.

(1) Minimum effective dosage. The
minimum effective dosage is the amount
of drug necessary to achieve the intend-
ed effect in some individuals in the gen-
eral OTC target population.

(2) Usual single dosage. The usual sin-
gle dosage is the amount of drug neces-
sary to achieve the intended effect in
most individuals in the general OTC tar-
get population.

(3) Usual effective dosage range. The
usual effective dosage range is the range
between the mini:num effective dosage
and the usual single dosape.

(4) Mazximum single dosage. The Pan-
el finds that there may be circumstances
when more than the usual single dosage
may be needed to provide an adequate
effect. An increase in the usual single
dosage may be needed, for example, by
individuals who because of their large
body size (unusual height) or overweight
(obesity) require a higher dosage. To
meet this contingency, the Panel defines
the maximum single dosage as the maxi-
mum amount of drug that is safe and ef-
fective for use in a 4-hour period. The
Panel has established 1,000 mg as the
maximum single safe and effective dos-
age for the standard drugs (aspirin, ace-
taminophen and sodium salicylate) . The
Panel does not believe that this maxi-
mum single dosage should be encouraged
cn OTC labeling, except as an initial
dosage, as it may be subsequently used
routinely even when it may not be nec-
essary and may potentially lead to toxic
side effects.

(5) Maximum daily dosage. The maxi-
mum daily dosage is the maximum
amount of drug that is safe and effective
for use in a 24-hour period. The Panel
has established 4.000 mg as the maxi-
mum daily dosage for the standard
drugs (aspirin, acetaminophen and so-
dium salicylate).

The Panel considers the adherence to
a maximum daily dosage of not greater
than 4,000 mg necessary in the interest of
safety. The clinical evaluation of aspirin
clearly shows that higher daily dosages
prodice more side effects on the central

nervous system. the blood clotting sys-
tem, the gastrointestinal tract, etc. (See
part III. paragraph B.l.a. (2) below—
Safety.}

b. Recommended dosage for products
containing standard dosage units. For
products containing the standard dosage
unit of 325 mg (5 gr) aspirin, aceta-
minophen or sodium salicylate, the mini-
mum effective dosage for adults is 326
mg (5 gr), the usual single dosage is 650
mg (10 gr), the usual effective dosage
range is 325 mg (5 gr) to 650 mg (10 gr),
the maximum single dosage is 1,000 mg
(15.28 gr)> but should not be provided
for in OTC drug labeling, and the maxi-
mum daily dosage is 4,000 mg (61.54 gr).
The Panel notes that it is convenient to
relate the standard dosage unit of 325
mg (5 gr) to a maximum single dosage
of 975 mg (15 gr) and to a maximum
daily dosage of 3,900 mg (60 gr) rather
than to the established maximum single
dosage of 1,000 mg and the established
maximum daily dosage of 4,000 mg as
defined above by the Panel. The recom-
mended dosage schedules are described
in section d. below.

c. Recommended dosage for products
containing nonstandard dosage units.
The Panel has defined nonstandard dos-
age units as dosage units containing not
less than 325 mg (5 gr) and not more
than 650 mg (10 gr) aspirin, acetamino-
phen or sodium salicylate. In addition.
the Panel concludes that only nonstand-
ard dosage units of 500 mg (7.69 gr) be
recoghized for acetaminophen in addi-
tion to the standard unit of 325 mg (5
gr) since the Panel is unaware of any
other nonstandard dcsage unit currently
available in marketed adult strength
products containing acetaminophen as
the single active ingredient. The recom-
mended dosage schedules are described
in section d. below.

d. Recommended adult dosage sched-
ules. Besides the establishment of stand-
ard and nonstandard dosage units, the
Panel has also established standard and
nonstandard dosage schedules for their
use. The Panel strongly recommends
that the standard dosage schedule be
utilized but recognizes the current avail-
ability of nonstandard schedules. There-
fore, the Panel recommends the follow-
ing dosage schedules:

Recommended adult dosane schedules for standard and nonstandard aspirvin.
acetaminophen or sodium salicylate dosage units

_Dosage unit Tnitial Frequency-3 Dosage
(reilligram (graim)) dosage units ? {tablets/hoursy units/day ¢
(milligram) {tablets
(milligram))
Standard dosage schedule tinnder: 325 (). ... ... .. S22 _2afterd. . 12 (3, B0
Nonstandard dosage schedule under ‘
b 220 T . 2603 (6500 OTAY L L doo....o.. . 12 (3,900
400 (6.15)5 1to2 (00 to 8OM_ | Tafter3... .. ... 9 (3, 60M
421 (5.18)5 ol it to R4 L L do. G (3, 789)
185 (7.46)8 102 (485 to 076 . 1 after 4 or 2 after 6 8 (2, R80)
8 (3, 880)
500 (V6. 1102 (6010 LOMY . 1 after 3or 2 alter 6 & {4, 000y
3 (4, 000)
650 (ROYS_ ... BN G50) T . tafterd. . 6 (3,000
t The amount of drug contained in a single dosage unit.
2 The maxinium number of dosage nuits that cannot be exceeded When dosing is initiated

* The number of dosage units per time intervat.

¢ The maximum total number of dosuge units that cannot beexceeded in 24 hotrs repardless of the ininal number of

dosage units taken or the frequency of repeated dosing.

5 This nonstandard dosage scheduie does not apply to acetaniinophen sinee oniv the 500 g (.69 ) nunstandard

dosage unit is recognized by the panel
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4. Analgesic equivalenre 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 compdre 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 chepically 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 concept of the rance
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 cuantities 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 readv source to consult
to determine the validity of these claims.
Conseauently. an analgesic 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
of 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 analgesic-
antioyretics do not demonstrate an
eauivalent increase in the desired effect.
The problem of trying to correlate anal-
gesia with blood levels is discussed else-
where in this document. (See part II.
paragraph J. below—Effects of Product
Formulations on Drug Absorption and
Pharmacologic Effectiveness.)
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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 DRUGS

Standard 325 mg

(5 gr)/dosage Comparison

unit drugs: drugs
Aspirin ____._ Aluminum aspirin.
Calcium carbaspirin.
Acetamino- None (comparisons only
phen _____. to standard dosage

unit).
Choline salicylate.
Magnesium salicylate.
Salsalate.

The Panel believes that the current
availability of so many different products
containing derivatives of salicylic acid
other than aspirin or nonsalicylate active
ingredients with labeling claims similar
to products containing aspirin is con-
fusing and recommends that an analgesic
equivalence value be established. This
value would inform the purchaser as to
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 lakeled as containing aspirin on
the principal display panel. Such labgling
will not only benefit all consumers but
will alert those individuals having a
sensitivity to aspirin.

a. Products containing a 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
prircipal 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 dcsage form such as tablet or
capsule. In the event that the Food and
Drug Administration cannot implement
this recommendation under the current
Federal Food. Drug. and Cosmetic Act,
the labeling shall state “Contains stand-
ard strength of aspirin per dosage unit”.

(2) Acetaminophen. The Panel recom-
mends that products containing 325 mg
(5 gr) acetaminophen per dosage unit
ke clearly labeled on the principal display
ranel: “Contains the standard strength
of 325 mg (5 gr) acetaminophen per dos-
age unit”. 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
cannot implement this recommendation
under the current Federal Food. Drug,
and Cosmetic Act, the labeling shall state
*Contains standard strength of acetami-
norhen per dosage unit”.

(3) Sodium salicylate. The Panel rec-
ommends that products containing 325
mg sodium salicylate per dosage unit be

Sodium salic-
ylate
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clearly labeled on the prinicpal 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. In the event
that the Food and Drug Administration
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
in an amount different from the standard
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
products containing an amount of
aspirin other than 325 mg (5 gr) aspirin
per dosage unit be clearly labeled on the
principal display panel: “Contains non-
standard strength of X mg (X gr) aspirin
per dosage unit compared to the estab-
lished standard of 325 mg (5 gr) aspirin
rer dosage unit”. The actual amount “X"”
of aspirin for the specific product shall be
used. The term “dosage unit” may be
replaced by the applicable dosage form
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 (7.89 gr) acetamino-
phen per dosage unit compared to fhe
established standard of 325 mg (5 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 implement
this recommendation, the labeling shall
state ‘‘Contains nonstandard strength
acetaminoohen”.

(3) Sodium saliculate. If the Food and
Drug Administration is unable to iniple-
ment the Panel’s advice that products
contain only 325 mg sodium salicylate
per dosage unit, the Panel recommends
that products containing an amount of
sodium salicylate other than 325 mg so-
dium salicylate per dosagze unit be clear-
1v labeled on the principal display panel:
“Contains nonstandard strength of X
mg sodium salicylate per dosage unit
compared to the established standard of
325 mg sodium salicvlate per dosage
unit”. The actual amount “X” of sodium
salicylate for the svecific product shail
be used. The term “dnsage unit” may be
replaced by the applicable dosage form
such as tablet or capsule. In the event
the Food and Prug Administration can-
not implement this recommendation, the
labeling shall state “Contains nonstand-

ard strength sodium salicylate”
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F. STATEMENT ON }?ECOMMENDED DOSAGE
SCHEDULES

1. Statement on standard and non-
standard salicylate dosage schedules.
The Panel has defined the components
of a dosage schedule elsewhere in this
document. (See part 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 of 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 dosage regimens.
The need to carefully define and pro-
mote adherence to a safe dosage regimen
is particularly important for aspirin and
~ther salicylates for several reasons.

irst is the alarming fact that a sig-

:ant proportion of the serious salicy-
e toxicities including deaths are
caused by inappropriate multiple dosing
during therapeutic use rather than acci-
dental or suicidal ingestion of large sin-
gle dosages of salicylates (Refs. 1 through
4). Toxicities that result from overzeal-
ous multiple dosing during therapy are
claimed to be more sericus (Refs. 3 and
4) and said to occur at lower plasma sa-
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 salicylates have very unusual
and complex pharmacokinetic 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-
taholizing systems and cause inordinate
increases in salicylate plasma levels
during multiple dosing.

A third protlem in defining the dosage
regimens is that aspirin is used extern-
sively tor several effects which may hase
different dosage schedules. e.g., antipy-
retic effect or antirheumatic effect. Fur-
thermore, these schedules must be
adapted to several age groups in which
the metabolic capacity may vary greatly.
Different dosage regimens for each type
nf therapy will also be required as a

-tion of age, weight and other possi-
relevant 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 strength 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 benefit.
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, ie, 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 safety of
different dosage forms, tablet strengths,
dosage regimens or different therapeutic
indications. e.g., headache or rheumatoid
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 product is used for self-medica-
tion, rather than under the supervision
of a physician or other health profes-
sicnal. The Panel has attempted to ad-
dress this questicn in terms of the need
for additional types of specific monitor-
ing of drug therapy that is required for
safe use and whether this monitoring
must be carried out by an individual with
training beyond that which can be con~
veyed to the average individual through
labeling instructions.

The Panel used the foliowing guidelines
in an atiempt to establish a systematic
means tor the evaluation of risk to bene-
fit questions. Based upon certain assump-
tions discussed below semi-quantitative
methods were used for benefit to risk 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.

¢ Correlation of dose to blood levels.
(1) Mazimum 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
salicylate 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 25 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 mg/100 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 salicylate blood level
is a function of the total daily dosage and
the average dosage rate throughout the
day. Different dosage schedules, e.g., 650
meg every 4 hours or 975 mg every 5 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
by the dosage interval.

(2) 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
within the upper limit of 4,000 mz maxi-
mum total daily dosage and 167 mg hour
average hourly dosage rate. The Panel
considered this to be the maximum safe
dosage for the general population. Dos-
age regimens exceeding cither this total
daily dosage or mean hourly rate pro-
vide a significantly greater risk without
a compensating therapeutic benefit. A
single dosage of 975 mg provides greater
benefits to a few individuals without sig-
nificant additional risk. Repeated dosing
at this level can lead to plasma concen-
trations in the range where more than's
percent of the population probably ex-
periences tinnitus.

(3) Nonstandard dcsage. Nonstand-
ard single ingredient salicylate products
containing nonstandard amounts per
dosage unit should provide dosing in-
structions limiting the number and dos-
age intervals such that the total daily
dosage and mean hourly dosage rate do
not 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 preducts 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-
standardsproducts would be expected to
provide blood levels anad total body salicy-
late levels comparable to those cbtained
with the standard strength products, any
claims of greater strength. e.g., adult
strength, 15 percent stronger than stand-
ard aspirin, wouid be misleading and in-
correct.

d. Criteria for determining optimal
dosage regimens. Wagner (Ref. 5) has
summarized some useful criteria that
hate been uszd to evaluate comparative
risk to benefit 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 (ECI), is generally
used for a singie dosage in animals but
it can be abplied to multiple dosages in
humans with the following definitions:

minimal therapeutic dose

(1) - . ;S i
maximal tolerated dose

ECI=

(2) Jardetzky’s therapeutic charactenstic
(Te):

Dt QU2 8.D.
Ol e T T T TS N
DI QF-28.D.
Do=nge rate producing toxicity o
o 2.5 pet of subjects
T Duose effective to 97.5 pet of
subjects

Qt and QE are defined as the median
dosage rate to produce a toxic and ther-
apeutic effect, respectively. in 50 percent
of subjects. Dt and DE could be a single
dosage or multiple dosages where differ-
ent dosages are given for a specific dura-
tion at fixed dosage intervals. This con-
cept is extended in this document to in-
clude any multiple dosage rate (dosage/
time) given for a sufficient time to reach
steady state or the steady state salicylate
plasma levels which correspond to toxic
or therapeutic effects.

Dt Q=28
DE QE+2 Sk
Qt and QF are defined as the dosage to
produce either a toxic effect or a thera-
peutic effect, respectively, in 50 percent
of the subjects. St and SE represent the
standard deviation of the distribution
of the toxic or effective dosage respec-
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tively, which is usually considered to be
log normally distributed. Thus Qi-2 St
will represent the dosage that will pro-
duce toxic effects in 2.5 percent of the
target population, and QE+42 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 (L)
and is defined in terms of a “loss” due to
the toxicity (¢.) and a loss due to failure
to cure (g, in which ¢ and g¢. are
equated using a weighing factor \)
thus:

L=(1—-q) AQ:

e. Pharmacokinetic relationships. (1)
A relationship between dosage and plas-
ma concentrations. Normally for most
drugs there are linear relationships be-
tween the plasma concentration and the
variables of the dosage regimen, mg,
kg ', hour “'. The complex nonliizear Kki-
netics of the salicylates 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 allow exact conversion to
comparable units. Differences in the
number of .days the dosage regiment was
administered and the types of patients
(rheumatoid arthritics) compared to
normal subjects also made some pub-
tished data difficult to assess.

Nevertheless, there are data from
pharmacokinetic and clinical studies
which provide a firm basis for establish-
ing a safe and effective dosage regimen
recommendation consistent with the un-
usual pharmacokinetic characteristics of
the salicylates.

On the basis of these studies reviewed
below, the Panel established standard
and nonstandard dosage schedules. The
schedules siown below reflect the Panel’s
recommendations of a minimum initial
and maintenance dosage of 325 mg (5
gr). a maximum iritial single dosage of
975 mg (15 gr) to be used only once, and
a maximum maintenance dosage of 650
mg (10 gr) every 4 hours fstandard) or
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in the case of nonstandard dosage forms
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 starting number of dosage units, the
number of dosage units per time interval
and the maximum total dosage units per
day (24 hours).

(i) Hourly dosage rate. Because of the
unusual nonlinear kinetics of salicylates,
some changes in dosage schedules which
ordinarily would have little or no effect
on steady state blood levels can result in
clinically significant changes in the case
of salicylates. For example, if salicylates
kehaved like most other drugs which have
linear Kkinetics, the mean steady state
blood level would essentially be the same
for a total daily dosage regardless of
whether it is given as four dosages taken
every 4 hours only during the day (dosage
rate is 1,000 mg every 4 hours) or every
6 hours day and night (dosage rate is
1,000 mg every 6 hours). In the case of
salicvlates, a change of the hourly dosage
rate can lead to potentially toxic ievels
and it is necessary to put limits on the
hourly dosage rate as well as the tetal
daily dosage. On the basis of clinicail
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 currently
marketed salicylate products containing
71, 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 tetal daily
dosage is within recommended limits,
the hourly dosage raté is 244 mg/hour
which is 50 percent greater than the
recommended limit of 167 mg/hour.

The Panel’s evaluation of the safety
claims for this type of product involved
the following considerations:

(@) Evaluation of the assumpticns
used in the submitted computer simula-
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.

(¢) Benefit to risk considerations re-
garding the use of this dosage schedule
for analgesic, antipyretic and anti-in-
flammatory effects.

The Panel concludes that this dosage
regimen would not provide any signif-
icant improvement in analgesic or an-
tipyretic effectiveness, but may result in
increased blood levels at the potentially
toxic level. The increased blood levels
may enhance the therapeutic effect in
rheumatoid arthritis but will be inade-
quate to suppress inflammation in many
arthritic patients in whom adequate
plasma levels could have been attained
under proper professional supervision.

The significance of small changes in-
the hourly dosage rate can be illustrated:
by consideration of a simplified modcel
which assumes that drug elimination
procedes by a constant rate regardless of
the dosage input or plasma concentra-
tion. Although this assumption is not
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strictly true, the apparent rate of elim-
jination is quite constant at the dosages
~nd corresponding plasma concentra-
's where toxicity kegins to occur, ie,
ve 20 mg/100 ml The following
_.mple model correlates quite well with
the published data:

A=D/yv—M

where A is the rate of accumulation of
drug in the body per unit time (hour or
day); D/vy 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 coworkers 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 §.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 (1Y, gr) when given every 8 hours will
reach a constant maximum level of salic~
ylate 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-
let dosage.

After careful consideration of the vari-
out risk factors discussed above, the
Panel developed the following table for
standard and nonstandard dosage units:

Relationship betiwween dosage unit, frequency and hourly dosage rate

Dosage unit t Dosage Hourly
{mg gr) Initial dosage units ? Frequency 3 (tablets/hours) units/day ¢ dosage rate 5
(mg) (tablets mg) (mg/hour)
325 (3) 2103 (65010973 ... .o .. 2afterd ... ... ... 12 (3.900) 163
400 (6.15) 1to2 (400t0800) . ... . . .. 1 after 3. 9 (3,600) 133
421 (6.48) 1to2(421to™d2) ... ... _do....._ ... . .. ... - 9 (3,789) 140
485 (7.46) 1to2 (485t69v0y ... ... . ... lafterdor2after6.... ... . . 8 (3.880) 122
8 (3,500 162
S00 (7.69) 1t0o2(001t01,000)_._.... ... lafter3or2after6.... ... . . & (4, 000) 167
8 (4,000) 187
650 (W) 1(650) . . . . ... .. Yafterd. ... ... ... 6 (3,900) 163

i The amount of aspirin centained in a single dosage unit {tablet).
The maximum number ¢f dnsage units (tahlets) that cannot he exceeded when dosiug is initiared.

e number of dosage units ('ablets) per time interval
veated dosing).

{(number of tablets taken after each time interval (hours)

. he maximum total number of dosage units (tablets (mg)) that cannot be exceededi n 24 hours regardless of the
..atial number of tablets taken or the frequency of repeated dosing.
t The amount of aspirin unilligram) taken at each time interval divided by the number of hours in a time interval

gives the hourly dosage rate.

(i1} 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 reqguired 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-
dividuals other factors may increase the
risk of exceeding salicylate plasma con-
centrations that are considered safe.

Any factors. such 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
salicylate plasma concentration of 13
normal adults receiving 1 g aspirin four
times daily 4,000 mg daily) for 7 days
was 15.0 mg/100 m} plasma (standard

deviation is 4.6) if urine pH w:- kept
above 6.2 by administraiion 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-
licylate level of 27 mg/100 ml but not the
level of 15 mg/100 ml would usually be
suitahble for treatment of rheumatoid ar-
thritis. Thus, subtherapeutic levels might
occur in patients who were adjusted to a
dosage satisfactory at normal pH levels
but greatly reduced if the patient also
was taking antacids which increase the
urine pH. For this reason, Levy and
Leonards (Ref. 11) recommend that
in the treatment of rheumatoid arthritis
the urine pH should be routinely moni-
tored particularly if antacids are being
taken.

The data of Brewer (Ref. 12) {llus-
trates several points which form the ba-
sis of the Panel’s recommended dosage
schedule. In this study, 32 children rang-
ing in age from 2 to 15 years with rheu-

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 8 p.m. Thus, the net
plasma concentration accumulation rate
(A) was +10 mg/L/hour 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 (10 mg/L/
hour) Vd =200 mg/hour/m’—~Vm, and
during the second 12 hour period of zero
input (—10 mg/L/hour) Vd= —Vm. The
apparent volume of distribution (Vd) can
be calculated from the equation 2(10 mg/
L/hour) Vd =200 mg/hour/m’. Therefore,
Vm =100 mg/hour/m*. 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
cthough 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 concentra-
tion will be very large. This is in fact the
case. The plasma levels range from 14
mg/100 ml to 62 mg/100 ml at 8 a.m.
and 27 mg/100 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 338
mg/keg (standard deviation is 5.3), and
therefore, the ratio of body weight to
surface area was 23.7 kg/m® (standard
deviation is 5.3). Therefore, the mean
maximum dosage per kg of body weight
for this group would be"
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~m-’%?m—,f'—:g%£=4.2 mg/hour/kg or

From the study of Makela et al. (Ref.
135, 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::m hourly
input rate. for a 70 kg adult (1.73 m®
would be 173 mg/hour which is in good
agreement with the maximum hourly
rate (167 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 mg/
hour.

Dosage formis 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 mg/
100 ml (Ref. 14). They are therefore jus-
tified only for treatment of rheumatoid
conditions under the direction of a phy-
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{2){4 hours)

8.45

=70 =4.2 mg/hour/kg or 101.4 mg/kg/day.

(2)

sician. Most of the sustained reiease 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 hody rather
than delayed release during absorption
(Ref. 15).

(iii) Change of dosage interval with
constant daily and hourly dnsage rates.
Because of limited published data, the
Panel used analoz and digital computer
simulations to study the effect of in-
creasing the dosage interval when the
daily and hourly 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 dosage interval (with constant daily and hourly
dosage rates) tn steady state concentration
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significantly increase the dosage rate
and therefore significantly increase the
risk relative to any possible increase in
analgesic or antipyretic effect.

The maximum single dosage was se-
lected as the single dosage which pro-
duces salicylate plasma levzls (6 mg/100
ml to 10 meg/100 ml) comparabie to
those achieved by the minimum dosage
(325 mg) in a standard multiple dosage
rezimen kKnown to be effective and [ree
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
smaller dosages of 325 to 650 mg given
every 4 hours.

Leonards (Ref. 153 found that com-
.parable plasma salicylate 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 dosace of
one 1,360 ‘“sustained release’ capsule, a
single dosage of four 325 mg tablets and
two dosages of two 325 mg tablets (630
mg) given 4 hours apart.

The maximum plasma concentration
time curves following one 1,200 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 sus-
tained plasma level due to a prolonged
release or decreased absorption rate but
simply because of saturated elimination

Total daily  Steady state: Total body load after  which occurs independent of the product
dosage (milli- 5 days d
Dosage Average dosage gram) and - — used. A .
interva)l rate (milli-) inumber of Maxinmum Minimum The larger single dosage resulted in a
{(hours ram/hour dosage units amount amount . N
& per day in body in body greater total area _upder the plasma mme_
(milligram) (miliigram) curve than the divided dosage. The in-
rease in the total area under the plasma
time curves even though these regimens
1 ;GZ 1,40%2’; ‘33?% ------------ in have the same total dosage and hourly
3 12; $0006 ] *** dosages illustrates the effect of saturable
6 167 4,000/4 4,718 3,882 metabolism which augments plasma
22 }g; 1%/’11‘ 4?8‘; S'igﬁ levels from a large single dosage com-
' ' ' pared to the usual 650 mg (10 gr). The
- X " X ) plasma concentrations were essentially
From these simulations, it appears at steady state which is greater than the same, 8 hours after the initial dosing

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 body load of salicylates at
steady state. As the dosage interval is
increased from 3 to 8 hours, the differ-
ence between the total maximum and
minimum 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.

(iv) 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
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the amount produced hy 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 bodv to be reached
more quickly without changing the ulti-
mate steady state drug 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 critical. 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 mg maximum single dos-
age at the usual dosage intervals would

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 levels that
would be probably equivalent to blood
levels produced by a standard dosage
regimen of 650 mg (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-
ability 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.

131—FRIDAY, JULY 8, 1977



35364

(2) Relationship between plasma con-
centration (and dosage) and torxicity.
‘though it has not been possible to es-
iish the plasma levels of aspirin or
acylic acid required for analgesic ef-
fects, estimates are available on the blood
levels associated with several types of
toxic effects.

The levels of aspirin following usual
dosages of 600 mg are relatively low (2
mg 100 mb and decline rapidly thalf-
life about 20 to 40 minutes). Aspirin
levels have not been correlated with
toxicity. Plasma levels of salicylic acid,
however, correlate well with probability
of toxicities.

Tinnitus is the most frequent and re-
liable symptom o# salicylism which oc-
curs at salicylate ievels of about 20 mg/
100 ml. Other early symptoms of salicyl-
ism include deafness, headache, vertigo,
vomiting and hyperventilation. Above 30
mgz, 100 ml, irritability and psychosis may
occur (Ref. 16). A target concentration
of 20 mg/100 ml for the treatment of
rheumatoid arthritis is usually sought in
the treatment of adults while children
can often tolerate higher doses (30 mg/
100 ml) in the treatment of rheumatoid
arthritis, but monitoring for toxicity is
essential (Refs. 17 and 18). Children
often develop other symptoms (nausea,
hyperventilation) before experiencing
tinnitus (Refs. 13 and 17).

Done found a very poor correlation
between serum salicylate concentrations
at the time of adniission and the severity
of salicylate intoxication (Ref. 19). The

~rum salicylate concentrations were ex-

»olated back to the time of ingestion

. assuming a half-life value of 20
nours (k=0.03465 hour), and a much
better correlation was observed. Of addi-
tional significance was the fact that the
correlations were similar for both chil-
dren and adults indicating that serum
salicylate concentrations may provide a
reasonable basis for comparing the po-
tential of different dosage regimens to
produce toxicities in adults and children.

The reversible effects of salicylates on
hearing function appear to be the earliest
and most useful indicators of toxic salic-
vlate serum levels. Although permanent
nearing loss has occurred with the use
of salicylates (Ref. 20), this is relatively
uncommon. Since the great majority of
effects are rapidly reversible and corre-
late quite well with individual plasma
levels except for patients who are already
deaf, the incidence of tinnitus and com-~
mon reversible hearing loss are the most
reliable and earliest indicators of poten-
tially toxic doses.

Salicylates can produce two effects on
hearing function, tinnitus which is a
ringing sensation. and deafness which in-
volves a reversible loss of pure tone sen-
sitivity affecting all freouencies. Both
effects correlate with individual serum
salicylate concentrations.

Progressive loss of the sensitivity to
hear pure tones was demonstrated in vol-
unteers receiving doses of three tablets
(875 mg) every 4 hours (244 mg/hour)

4 days (Ref. 21).
.milar effects of increasing aspirin
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dosage on actual hearing loss were
studied by Myers et al. (Ref. 22). Audio-
metric measurements were made before
and after administration of aspirin to 25
patients.

Mpyers et al. found that a dosage of
5,000 to 8,060 mg of drug was usually
necessary to produce tinnitus and subject
hearing loss (Ref. 22). In patients with
normal hearing, high salicylate concen-
trations produced a bilateral hearing loss
of 20 to 40 decibels for all frequencies
which were reversible in all patients
within 3 to 10 days.

Hearing loss did not occur below salic-
ylate plasma concentrations of 20 mg/
100 ml. Seventeen of 21 patients expeii-
enced hearing loss of more than 10 deci-
bels (30 to 40 decibels in most) when
salicylate concentrations were above 20
mg/100 ml. The hearing loss increased as
plasma levels increased. Usually, hearing
loss reached a maximum at 40 mg/100
ml

The median dose at which tinnitus
occurs was 4.5 g daily with a range of
2.4 to 6.0 g in a study by Ropes (Ref.
23) and at 5.3 g in the study by Mongan
et al. (Ref. 24). Neither tinnitus nor
deafness occurs at salicylate levels below
20 mg/100 ml which is greater than re-
quired for analgesia and antipyresis for
95 percent of patients.

(3) Relationship between analgesic ef-
fects, dosage and salicylate plasma con-
centrations. Although it has not been
possible to relate analgesic effect with
plasma salicylate concentrations, a re-
lationship between oral dose and anal-
gesic effect has been well-established for
several different types of clinical pain.

In almost all well-controlled studies,
analgesic effect cannot be distinguished
from placebo at dosages below 325 mg.
However, higher dosages of 650, 975 and
1300 mg have been shown to be sig-
nificantly different from placebo. (See
Part III. paragraph B.l.a.(1) below—
Effectiveness.) Dosages above 659 mg do
not result in a significantly greatcer inci-
dence or degree of pain relief in most
studies. In some studies, however, dosages
of 975 mg (three 325 mg tablets) toc 1,300
mg (four 325 mg tablets) appeared to
have a greater analgesic effect based on
dose-response curves which appear to ke
increasing above 650 mg. The difference
between the larger dosages compared
with 650 mg generally could not be shown

-to be statistically significant but the ap-

parent increase in the dose-response
curve above 650 mg dosages suggests that
greater pain relief may be obtained in
some individuals with some types of pain
with single dosages of 975 to 1,300 mg.

Although the dose-response curves in
a few studies suggest that larger dosages
may produce a slightly greater incidence
of analgesia than a 650 mg dosage, there
are important limitations in this as-
sumption.

First, the relationship of increased an-
algesia to increased dosage is not linear
but, like many drugs, the effect is pro-
portional to the logarithm of the dosage.
Second, the increase in response is gen-
erally relatively small because the dose-
response curve is relatively flat requiring

large increases in the dosage to obtain a
relatively small increase in analgesic
response.

A third consideration is that most
studies of analgesic effects have involved
only single dosages. There is relatively
little information on the dose-response
curves after multiple dosages.

Although limited, current data ap-
peared to justify that an initial dosage
of 975 mg may prove more beneficial than
650 mg for alleviating pain in a few in-
dividuals. For reasons discussed below,
an increase in dosage above 650 mg would
probably not greatly increase the poten-
tial of systemic toxicity if taken only once
or twice. If the larger dosage is taken
according to the usual multiple dosage
schedule, significantly increased poten-
tial for toxicity will occur. Furthermore,
there are no data available to show that
multiple dosages greater than 650 mg
will provide any greater clinical bene-
fit for analgesic and antipyretic effects.

Although it is not possible at this time
to correlate analgesic effect with the
plasma salicylate concentrations, it is
possible to determine the plasma salic-
vlate concentrations that are attained
with the dosages known to produce anal-
gesia. Since toxicity correlates with
plasma salicylate concentrations much
better than with the dosage of salicylates,
it is appropriate to determine and com-
pare the toxicity potential of dosages and
dosage regimens required for a certain
therapeutic effect, e.g., analgesic or anti-
rheumatic effects, by comparing the cor-
responding plasma salicylate concentra-
tions.

The maximum salicylate plasma levels
which are achieved with recommended
multiple dosages with all different types
of salicylates are less than 15 mg/100 m!l
(Refs. 15, 25, 26, and 27). Even the high-
est possible effective single dosage, 1300
mg (20 gr), doesn’t usually result in
plasma levels which exceed 15 mg/ 100
ml (Ref. 15). Thus, 20 mg/100 ml is both
the lower toxic limit and also the con-
centration which should not be exceeded
with multiple dosing of 650 mg every 4
hours or the equivalent. However, re-
peated administration of dosages above
650 mg at the usual dosage interval will
accumulate in the body to produce
higher concentrations that can be ex-
pected to produce toxic symptoms in a
significant number of the population, i.e.,
greater than 5 percent of the population.

(4) Relationship between plasma con-
centrations and anti-inflammatory effect
in rheumatoid arthritis. In contrast to
analgesic and antipyretic efforts, the
suppression of inflammation increases
with the dosage of salicylates even be-
yond the point of toxicity (Ref. 28). Mills
states that the therapeutic objective is
to employ as large a dosage as possible
short of toxicity and the most common
reason for therapeutic failure is use of
inadequate doses.

The usual target concentration toler-
ated by most patients is the range of
20.0 to 25.0 mg/100 ml. This is the region
where small increases in dosing can re-
sult in very large increases in plasma
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
rheumathid arthritis which was in addi-
tion to the analgesic effect. This effect,
which could be quantitated by decreased
joint size, measured by standard jewelers
rings, or grip strength, was rapidly re-
versed when subtherapeutic 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 phtient 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-
vlate, paracetamol or placebo. Changes
in joint size, compared seauentially 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
therapies with analgesic, but not anti-
inflammatory effects, such as paraceta-
mol and low aspirin doses, produced
silight improvements in grip strength
and patient preference compared to pla-
cehd, 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
two studies. In a study in which a low
dosage of salicylate (2.6 g) was compared
with a high dosage of salicviate, im-
provement was noted in 1 of 11 patients
irn one trial when the low dosage was
given first and 2 of 7 patients when the
high dosage was given first indicating a
possible residual effect of the high dosage
of salicylate. 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
to 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.”

Graham 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 and 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 irrational therapy. There is a
greatly increased risk relative to benefit
that would result from any attempts of
untrained laity to determine and moni-
tor amr individual dosage regimen re-
quired to maximize the great potential
benefit from dosages adequate to sup-
press inflammation and minimize the
great potential risk from only slightly
higher dosages which can cause serious
toxicity.

The available literature clearly shows
that in the case of rheumatoid arthritis,
aspirin 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 appropriate 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
unsuvervised OTC dosing. Many factors
must be considered beyond the capability
of the general population and indeed re-
quiring skilled clinical 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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2. Statement on standard and non-
standuard nonsalicylate dosage schedules.
The components of a salicylate dosage

" ~dule also apply to a nonsalicylate

ge schedule. (See part IL. paragraph
~.3. above—Analgesic-antipyretic recom-
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mended dosage.) Dosage schedules for
the use of aspirin, a salicylate, in stand-
ard and nonstandard dosage units, were
discussed above by the panel. The Panel
also considered dosage schedules for the
use of acetaminophen, a nonsalicylate,
in standard and nonstandard dosage
units.

There was much less information
available to the Panel on the pharma-
cokinetics of acetaminophen in animals
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 EJ3.b.
above—Recommended dosage for prod-
ucts containing standard dosdge units.)

Of particular concern to the Panel in
considering the possibility of increasing
the dosages of acetaminophen was the
raucity 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 in
this document the Panel has discussed
the toxicity of acetaminophen and its
relationship to dosage level. (See part
III. paragraph. B.1.b.(2) 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 dcsages 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 available in mar-
keted adult strength products containing
acetaminophen as the singie active in-
gredient. Therefore, regarding the dos-
age schedule for acetaminophen in non-
standard dosage unit of 500 mg, the
Panel concluded that the same dosage
should apply to acetaminophen as that
recommended for the use of nonstandard
aspirin dosage unit of 500 mg. (See part
1I. paragraph E.3.¢c above—Recom-
menced dosage for products containing
nonstandard 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 recognized pediatric dosage sched-
ule. Initially, the Panel attempted to
compile a pediatric dosage schedule
based upon common features of dosage
schedules presently found in the label-
ing of marketed pediatric products. This
representative dosage schedule is given
below in Pediatric Schedule A.

The Panel also sought comments from
the drug industry, 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 dosages through consultation with
pediatric clinical pharmacologists. In ad-
dition, a new regimen was proposed by
the drug manufacturer discussed below
as Pediatric Schedule B.

To support the submission, data and
comments were presented that the cur-
rently labeled OTC pediatric dosage
schedule (Pediatric Schedute A) is in-
adequate (Ref. 2). It was stated that the
dosage in the labeling is too low par-
ticularly 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 new 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 belcw. 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:

Pediatric schedule A-—representative cur-
rent pediatric dosage schedule on mar-

keted products for 81 mg (1.25 gr)
aspirin tablcts
Number
tablets Total
taken dosage
Age (years) every 3 h {milli-
{singie grams)
dosage)
Under3. ... .. ... [
< Z 1 33
dthroughs. ... ... 2 162
6through 9 . . ... ... ... 3 243
10 through 4. ... ... .. 4 324

1 As directed by physician

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 (Ref. 1).

In a survey of 2,241 pediatricians re-
garding the current pediatric dosage
schedule on marketed products of as-
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using gfferent pharmaceutical forms of
acetamiyophen (Ref. 4).
ma. half-life has been reported
1 to 3 hours (Ref. 1). In an
study (Ref. 5), the mean
life using several pharma-
ceutical for was 148 +43 minutes.
Acetaminopgen is relatively uniformly
distributed thigughout most bedy fluids
(Ref. 1). Bindi of the drug to piasma
proteins is varia\le and depends on the
dose. During acu intoxication, as much
as 20 io 50 percqpt may be bound to
plasma proteins ¢ f. 1). Dearden and
Tomlison (Ref. 6) \tudied the protein
pinding affinities of §ome p—substitutgd
acetanilid derivatives cluding acetami-
nophers and found thjt at therapeutic
doses the association ¢ 1stant was low,
which would permit hig free drug con-
centration in blood and pij{sma for a rel-
atively long period of tim
Acetaminophen is conju ated in the
liver to form glucuronide nd sulfate
conjugates. Cummings et akh (Ref. T
showed that acetaminophen is iminated
mainly by these two pathW\ays. By
chromatography and infrared §pectro-
photometry they characterized fhe sul-
fate and glucuronide of acetamin§phen.
They found that 26 percent of acetaypino-
phen administered was excreted ajy the
sulfate and 49 percent as the glucurotr de.
It seems that the formation
acetaminophen sulfate in man may
capacity-limited in the 1 0 2 & dose rang
{Ref. 8). This has been shown by Levy
and Yamada by the fact that acetamino-
phen sulfate excretion reaches a platea’g
following the adminstration of 2 g
acetaminophen. Acetaminophen is

conjugated to a lesser degree
cysteine and the corresponding
capturate.

The metabolites
have been separated and de rminred
guantitatively in urine by gel filtration
using Sephadex G 10 (Ref. 9} . fMhese au-
thors also found the most important
mmetabolites to be the gluc ronide and
sulfate. Other metabolites ffund were S-
(1 - acetamino - 4 - hydfoxy phenyl -
cysteine and 1 - acetami - 4 - hydroxy
phenyl mercapturic acid #Jsing this tech-
nique minor quantitiesgof free acetami-
nophen were also fo d in the urine.
Using this techniqueffthe total recovery
was 95 to 100 percght and the admin-
istered dose was acgfurnted for as follows:

3C.5 to 58.5 percent
17.5 t0 33.9 percen
4.5 10 6.1 percent
0.4 to 5.9 percent
35 to 45 per

glucuronide

s sulfate

mercapturate

5 cysteine conjugate

nt as free acetaminophen

suggested that the hyvdrox-
ylated mejlbolites are responsible for
methemegfobin formation and hepato-
toxicity ef. 1). The administration of
acetamifiophen to patients with impaired
renal nction results in increased ac-
tion of acetaminophen conjugates
plasma because of poor excretory

ma concentrations of free acetami-
hen (Ref. 1).

The metabolism of acetaminophen has
een shown to be markedly changed by
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the concurrent administration of sa
amide (Ref. 8). The authors foung
dence of competitive inhibition iy
cylamide in the formation of ace
phen glucuronide and sulfate. THis effect
was counteracted or preventgf by the
administration of L-cysteine §
sulfate). This interaction
therapeutic and/or toxicolg i
cations since the inclusigf of salicyl-
amide in an analgesic my ture will in-
hibit the two major preEcesses for the
elimination of acetamigophen. This in-
teraction with salicgtamide becomes
more important if §
capacity-limited fog
described above (RFf. 8). On the other
hand, concurrent a8 ministration of sali-
cylic acid has beey 'found not to exert any
significant effec§ on the formation of

acetaminophendglucuronides or sulfate
.or in the haff-life of acetaminophen
(Ref. 10).
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The Panel
data and information
conclusions and recom
Pane! was charged wit
OTC internal analgesic, Rtipyretic, and
antirheumatic drug producgs. After care-
fully reviewing all of the aNailable data,
the Panel has classified tig data into
gesic, antipyretic and andirheumatic
See part II. paragraph I. above—
ns.)

considqed all pertinent
in arriving at its
iendations. The

the review of

ITI. ANALGESIC AGENTS
A. GENERAL DISCUSSION
The Panel has defined OTC analgesic
drugs as agents useful te reheve occa-
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sional minor aches, pains and headache.
These agents are intended for the relief
of the tvpe 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-inflammatory or anti-
rheumatic activity, e.g., salicylates, sali-
cylamide, aniline derivatives, phenylpy-
razoles, etc. It is the latter group of mild
analgesics that have generally been as-
sociated with OTC use.

The mild analgesics which are accept-
able for OTC use include the salicylates,
e.g., aspirin and the nonsalicylates, e.g.,
acetaminophen. All of these agents are
administered orally and in special cases
rectally. Since these agents are not as
potent as the strong analgesics the milder
agents are most effective for relief of
mild to moderate pain. Mild analgesics
probably achieve their effect through
several mechanisms. The salicvliates
which are the most commonly used OTC
analgesic agents are believed to allev.ate
pain by both a peripheral and a central
nervous system (CNS) effect. Direct ef~
fects of salicylates on the CNS have been
described and suggest a hypothalamic
site for the analgesic as weil as the anti-
pyretic effects. This is supported ty the
fact that analgesic doscs do not cause
mental disturbances, Lyprnosis, or change
in modalitics of sensation other than
pain. Both the peripheral and CNS fac-
tors contribute significantly to the pamn
relief afforded by this class of drugs

The types of pain amenable to relief
by OTC analgesics are generally those of
relatively low intensity, particularly
neadache. myalgia, arthralgia and other
pains arising from integumental struc-
tures. The salicvlates have lower maxi-
mal effects than do the narcotic anal-
gesics and hence are used oniy for pam
of mild to moderate intensity. Thie sali-
cvlates are more widely used for pain
relief than anv other class of drugs.

Although OTC analgesics may effec-
tively ameliorate the pain due to vari-
ous physical conditions, disease entities.
or specific physical sites, the listing of
a multitude of conditions and sites In
order to be factual! and all ‘nclusive
would not only result in a lengthy list
that would tend to be confusing hut
could also mislead the consumer by the
implied assumption that the product
treats the physical condition and/cr dis-
ease rather than just temporarily re-
lieves the pain associated with the phys-
wcal condition and/or disease. For this
reason, the Panel has recommended that
OTC analgesics be simply indicated “For
the temuworary relief cf occasional minovr
aches, pains and headache”.

The Panel concludes that no OTC an-
algesic product should be taken by
adults for more than 10 days or by chil- :
dren for more than 5 days except under
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the advice and supervision of a physi-
cian. If the consumer feels the need to
‘ntinue self-medication beyond 10
ys, it may be indicative of an under-
. g serious condition requiring medi-
cal 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 is 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-
raticn of use of all analgesics should be
limited to 5 days #or children under 12
years of age (See part II. paragraph F.3.
above—Statement on chjildren’s dosage.)
Therefore, the Panel recommends that
all. OTC analgesics contain the warning
for adults, “Do not take this product for
raore than 10 days. If symptoms persist,
or new ones occur, consult your physi-

cian”, and for children under 12 years of
ageff ‘Do not take this product for more
th 5 days. If symptoms persist, or new

ongs occur, consult your physician”.
B. CATEGORIZATION OF DATA

1. Category I conditions under which
analgesic agents are generally reccg-
nized as safe and effective and are not
misbranded.

CATEGORY I—ACTIVE
INGREDIENTS

Tne Panel has classified the following
aigesic active ingredients as generally

»guized as safe and effective and not
wasbranded:
Aspirin Magnesium salicy-
Ac minophen late

Cyfium carbaspirin Sodium selicylate

line salicylate

a. Aspirin. The Panel concludes that
aspirin is a safe and effective OTC anal-
gesic when taken 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
16 dayvs.

(1) Effectiveness. Aspirin is by far the
most widelv used OTC ingredient in the
U.S. In fact, almost 19 billion dosage
units are 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
country. it has been extensivelv dis-
cussed in the medical and scientific lit-
erature.

Aspirin is useful in mild to moderate
pain not only when the pain is localized
but also when it is widesoread. Studies
on cancer pain sugeest that aspirin may
also relieve mild to moderate pain of
visceral origin

Thousands of articles have been writ-
ten on aspirin since the first pharma-
cological data were reported in the liter-
ature by Drecser in 1859 (Ref. 1), Virtu-
ally all of the experiments discussed in
rhe articles showed aspirin to be super-

© to placebo in “mild” to “moderate’”

n. Kantor states that “modern clin-
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ical pharmacologic testing has estab-
lished tliat 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 iricluded the following
table which summarizes the studies re-
ported by Beaver (Ref. 3) :

Conirolled human studics demonstrating the Superiority of aspirin {o placcbo prior

to 1965
) Aspirin
Investigator(s} Type of patient, etiology of pain, or both dose
(milligram)
Reecher et al. .. ... . . iioiii i Postoperative. ... ... . .. .. ...oii.o. 600.
Boyleet al___ - Mixed chronie_ . ... ... .. ..___. . 650.
Brenman._.._.. .. Postoperative dental, outpatients. . 650.
Bruniand Holt. .. .. .. . ........... Pestpartome. ..o L ... . 650,
Carlsson and Magnusson. ... Headache, outpatients__ . ______. . 1,000.
Cassand Fredevik ... ... ... ... .. - Mixed chronie. ... . ... 300 to 659.
Cass et al - Mixed chronic....._.... ... ... .. 325 to 600
Currier and Westerberg. Headache, outpatients.__.__.____. . 650.
DeKornfeld and Lasagna. ... ... .. ......... Post panum ............... . 600.
DeKornfeldet al __ . ... .. ... . .odOo Ll . 650.
Feinberg et al. Mxxed musculoskeletal, outpatients.. 325 or 650
Forrest...__. Mixed acute and chronic ... ... 300 and 900
Frey. ...... Headache, inpatients and outpatients. 650.
Ioude et al_.... Cancer.._ 3
Houde & Wallenstein_ ... . ... ... ... ... ... A0 400, 600 and
0.
Kantoret al. .. . ... el Postoperative and fracture 600.
Do..... . GO(Jandl 200.

Lasagna et al_ .

Magre & DeJong
Mairs et al.
Murray..

Orkin et al

. Postpartum. ... ..l _.
do

Headache, outpatients
Mixed chronic and acute .. ..............
Headache outpatients. ... ... _.______ ...

- 60C ()

_ 600 and 1,200.

163 325 and
650.

Postpartum. ... ... 600.

Settel. e _ Mixed chronic.._.._...._. ..., 650.
Sevelius & Colmore. .. ... .. ... oo Pestpartum. ... ... . L...... 325 (7).
Sunshineetal. ... . .. ... ... . _...... Mixed acute_. ... ... I 650.
Ubland._...._.. ... Postpartum and mixed_.__.___.__... __ 625 or 650.
Valentine & Ma - Pastoperative _________._____._._ ... .. 325,
plvelder. . .o ... Mixed chronicandacute_ ... ... .. . . ... 500.

Beaver also noted that because of the
consistency of aspirin’s analgesic activ-
ity in well-conirolied analgesic studies,
most researchers often included it as a
standard in their experiments. For ex-
ample, Lasagna (1962), in a series of 23
separate consecutive studies conducted
on patients with postpartum pain (after
childbirth) found in 22 of these studies
that the anaigesic 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).

The Panel has included the following
table which summarizes some other
more recent studies which also demon-
strate the superiority of aspirin to
placebo.

Controlled uaan studies demonstrating the superiority of aspirin to placebo since 1965

Investigatoris)

Type of patient, etiology of pain, or both

Aspirin dose

(milligram)
Binowsfield, et al. (reference 6) _ ... . ... ... ... FPISIONOMY . .o i 600.
Bloomfiekd and Hurwitz (reference 7). ... _...... Tourniquet and episiotomy. _....... ... . ... .. 1.200.
Bloomfield et al. (reference 8) .. .. .__.__.__.._... Episiotomy .. o ... 900,
Calimlim et al. (reference 9) . ... . ... ... .. ... Postoperative. ... ... .ol 650.
Cooper and Beaver (reference 10} ... _ ... ... . Oral SUrgery L. 650.
11ill and Turner (references itand 12} .__ .. .. .. ._.. Postoperative . ... ................ 600.
Lamphier et al. (reference 13} .. .. ...... Postoperative. ... ... ... ... 325.
Mocrtel et al. (reference 14) ... ... ... .. Pancreatic cancer pain._ ...l 650.
AMoertel et al. (reference 13) ... ... ... . ... \arious, mild to moderate . ... ... ... 6350.
Moertel et al. (reference 16) ... ... Cancer_ . i 650.
Murray (reference 17)_ ... ... _. Headache._ ... ... . ... 648
Puarkhouse et al. (reference 18) . ... ... .. ... Postoperative ... ... .. ... ... ... . ... 300 to 1,200
Parkhouse et al. (reference 19) _ s Postoperative. ... ... ... .. ... 600.
Stenport (reference 20). ... ... ... ... ..o Orthopedic, postoperative..__...._........ . ... 600.

In 1967, Murrav compared placebo,
648 mg aspirin, 325 mg acetaminophen
plus 325 mg salicylamide, and 487 mg
acetaminophen plus 487 mg salicylamide
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 acetaminophen-salicyl-
amide mixtures in 69 percent and 76
percent, respectively. All medications
were found to be statistically superior
to placebo but no significant differences
were found among the drugs tested. The
importance of this study is that the pain
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evaluated was 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 ancther study by Murrav, a group
of medical and pharmacy students used
graded doses of aspirin {o treat head-
ache (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 im analgesia when thie dose of
aspirin was increased from 325 mg 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 between 300 and
900 mg aspirin in ratients with post-
operative pain (Ref. 22). In this study
even the low dose of 300 mg was signifi-
cantly better than the placebo.

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

asririn 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
main complaint was pain following episi-
otomy f(a surgical incision made to aid
removal of the infant from the vagina)
were able to discriminate between 300
mg and 600 mg do<es of aspirin while
those patients whose main complaint
was uterine cramp pain could not (Ref.
2).

Bloomfield et al. in a doxbee-blind
study performed in 1967. were unable to
show a significant difference between the

~analge<ic effects of 300 me and 600 mg
i doses of aspirin. However. both levels of

aspirin were significantly more effective
than rlacebo (Ref. 6). Later in 1970,
Bloomfield et al. ronfirmed Kantor's re-

" sults reeardine the differine levels of
. effectiveness of asririn in relieving the

pain of epiciotom~ (Ref. 7.

Hill and Turner (1969) anoroached
the analpesic evaluation problem from
a different point of view. In a double-
blind studv, aspirin was compared to the
narcotic analgesic meperidine in pa-
tients with post-operative pain ranging
from “mild” to “severe.” They concluded
that aspirin was preferred at the milder
levels of pain while meperidine was
preferable at the severe pain levels (Ref.
11). However, these same researchers
in another double-blind study in pa-
tients with pain following gvnecological
surgery could not differentiate meperi-
dine, aspirin and placebo “in the patient
population as a whole” but could dis-
tinguish them when patients were clas-
sified as to the initial severity of their
pain (Ref. 12). This latter study could
have been insensitive if the pain inten-
sity had not been considered and illus-
trates one of the inherent difficulties in
analgesiometry.

Moertel et al. (1971) hove evaluated
the analgesic effect of 650 mg aspirin as
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compared with 60 mg codeine sutfate
patients with pain due to unresectable
carcinoma (cancer) and found that pain
relief with aspirin exceeded that of co-
deine (Ref. 14).

Moertel et el. (1972) compaied 6530
meg aspirin to 250 mg mefenamic acid.
50 mg pentazocine, 650 mg acetammo-
phen, 650 mg phenacetin, 65 mg codeine,
65 mg propoxyphene, 25 mg promazine,
75 mg ethoheptazine, and placebo ail
given orally to patients with pain due to
unresectable cancer (Ref. 16:. They
concluded that aspirin was “superior to
all agents tested.”

Recently, Moertel et al. (16%4) 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 in
patients with cancer. However, adding
65 mg codeine, 25 mg pentazocine, or 9
meg oxycodone did significantiy increase
pain relief (Ref. 15).

While the effectiveness of aspirin is
undisputed, there are limitations to its
use which must be kept in mind. There
are wide individual variations i re-
sponse to all analgesics, and while as-
pirin is generally effective in relief of
mild to moderate pain, it is only.of lim-
ited value in relief of severe pain.

The Panel recoghizes 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 more than
10 days. If symptoms persist. or new
ones occur, consult your physician”.
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9) Safety. As noted earlier in ‘his
document, aspirin is the most widely
used single drug in the United States.
The Panei believes that in light of this
extensive use and long marketing his-
tory and the relatively low incidence of
serious toxic effects associated with
short term use of presently recom-
mended doses, the safety of aspirin has
been well-established for the majority
of the population and the risk benefit
ratio is low. However, the Panel wishes
to make clear that this does not mean
that aspirin has no adverse effects. In
fact, the Panel has identified eight areas
of concern where aspirin may have some
potential for adverse effects including
effects on organ systems, ie., gastroin-
testinal tract, central nervous system.
kidney, liver and the blood; specialized
effects on hypersensitive individuals,
persons with certain disease states or
during pregnancy, or when used con-
comitantly with other drugs The Panel
believes that subsets of the population
at risk can be identified so that adequatle

“Evaluation cf Acet-
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labeling can be established to provide for
safe OTC use of the drug. The safety
of aspirin is discussed below. The Panel
-as reviewed the metabolism of aspirin

sewhere in this document. (See part
_i. paragraph K. above—Absorption.
Distribution, Biotransformation (Me-
tabolism) and Excretion of Aspirin and
Salicylates in Man.)

Because of the extensive use and re-
search on this drug, the Panel has been
able to identify many of the safety con-
siderations and has sumnmarized them
in the following table:

SUMMARY OF SAFETY CONSIDERATICNS
WITH USE OF ASPIRIN

ADVERSE EFFECTS ON THE BLOOD

Aspirin interfe?es with blood clotting.
Persons with a history of blood coagula-
tion defects, or receiving anticoagulant
drugs or with severe anemia should avoid
the drug.

ADVERSE EFFECTS ON THE GASTROINTESTINAL
TRACT

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

ADVERSE EFFECTS CN HYPERSENSITIVE
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

Asnirin 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 in overdose pro-
duces stimulation (often manifested as
tinnitus) followed by depression of the
central nervous system.

ADVERSE EFFECTS ON THE KIDNEY

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

ADVERSE EFFECTS ON THE LIVER

High doses may produce a reversible
hepatic dysfunction.

ADVERSE EFFECTS OF CONCOMITANT USE
WITH OTHER DRUGS OR BY PERSONS WITH
CERTAIN DISEASE STATES

Aspirin interferes with some anticoag-
ulant and antidiabetic drugs, some drugs
used for the treatmeit of gout and may
have an additive ulcer-preducing effect
with somie drugs used in arthritis.

ADVERSE EFFECTS RESULTING IN IRON
DEFICIENT ANEMIA

Aspirin used chronically may cause
~rsistent iron deficient anemia.
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tiy Adverse eflfects on the blood. In
addition to the well-known association
between aspirin ingestion and gastro-
intestinal bleeding discussed below,
aspirin and salicylic acid have been im-
plicated but not always proven as fac-
tors in bleeding from the skin, throat
tposttonsilectomy) . nose, rectum, vagina,
postsurgical wounds and dental extrac-
tion sites (Refs. 1 through 6). The major
hemostatic mechanisms involved are the
effects of aspirin and salicylates in large
doses on prothrombin production and
the effects of aspirin in small doses (but
not salicylates) on platelet function,
which results in an increased bleeding
time and possibly other effects such as
fibrinolysis (Ref. 7).

ta) Decrease in prothrombin produc-
tio. High doses of aspirin and salicylic
acid (6,000 to 10,000 mg daily) taken for
several days can cause hypoprotiirom-
binemia, i.e., a decrease in the amount of
prothrombin (blood clotting factor 1II) in
the circulating blood (Refs. 1 and 4)
which may he reversed by vitamin K
(Ref. 5). However, it is important to
c¢cmphasize that this effect of salicylates
does not usually result in clinically sig-
nificant alteration of the coagulation
mechanism except in patients who may
be particularly susceptible. Susceptible
patients include those recelving anti-
coagulant therapy; patients consuming
high doses of aspirin or salicylates
ch-onically, e.g.. patients with rheuma-
toid arthritis; patients with liver disease
which limits the production of prothrom-
bin (blood clotting factor II); and pa-
tients with mealabsorption syndrome or
gastrectomy leading to a deficiency of
vitamin K, which is a substance required
for prothrombin synthesis (Ref. 8).

As noted above, hypoprothrombinemia
is produced by both aspirin and other
salicylates when taken in high doses. In
one study a daily total dose of 3.200 mg
sodium salicylate prroduced rnio change in
prothrombin time, 6,600 mg produced a
slight change and 10,000 mg produced a
marked change in prothrembin time
«Ref. 6). Aspirin or salicylate-induced
hypoprothrombinemia has been impli-
cated in posttonsillectomy bleeding,
epistaxis (nose bleed), and postdental
extraction bleeding (Refs. 9 and 10), al-
though other mechanisms such as a
platelet effect (discussed below) may be
involved.

(by Ircreased bleeding time and in-
hibition of platelet aggregation. Aspirin
increases bleeding time and inhibits the
in vivo and in vitro aggregation of
platelets.

Bleeding time is defined as the dura-
tion of time that bleeding conrtinues after
a superficial puncture of about 1 mm is
made in the skin. TLis occurs with doses
of aspirin far below those required for
a hypoprothrombinemic effect. The effect
of aspirin on bleeding time in a patient
with bleeding tendencies was mnoticed
many years ago by Frick who attriouted
it to an effect of aspirin on capillary fra-
gility (Ref. 11). Later, Quick showed that
2 hours after ingestion of 1,300 mg as-
pirin, but not sodium salicylate, a small
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but significant increase in the bleeding
time occurred in normal subjects. A much
greater increase was observed in patients
with mild coagulation defects such as
von Willebrand’s disease and hereditary
telangiectasia (Ref. 12). Quick postula-
ted that aspirin, due to the presence of
the acetyl group, may interfere with or
compete with some vascular factor, such
as cliolinesterase, involved in the vascu-
lar tone of small vessels (Ref. 13). How-
ever. the results of a recent study sub-
mitted to the Panel. demonstrated. by an
in vitro method, that aspirin did not
have any effect on cholinesterase inhibi-
tion (Ref. 14). In the study. aspirin,
salicylic acid and physostigmine (a
known inhibitor) were compared. The
dosages of aspirin and salicylic acid were
correlated to the average amount of non-
prolein bound aspirin ard salicylic acid
found in huwnan plasma up to 2 hours
after ingestion of two aspirin (650 mg)
tablets. The findings indicated inhibition
with physostigmine and none with aspi-
rin or salicylic acid. The investigators
concluded that “this information. ob-
tained with dilute enzyme preparations,
suggests that in vivo cholinesterase con-
centrations are too substantial for as-
pirin doses, at least recommended doses,
to have any influence.” Still, others have
proposed that inhibition of prostaglan-
din svnthesis leads to vasodilation and
pooling in the microcirculation (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
hemostasis is due to a potent irreversible
effect on platelet function which inhibits
the in wivo and in vitro aggregation of
platelets.

The effects of aspirin on platelet func-
tion were shown alinost simultaneously
by several indevendent groups (Refs. 15,
through 20). The effect of a single dose
of 1.500 mg aspirin on platelets will per-
sist 2 to 3 davs and not completely dis-
appear for 4 to 7 days (Ref. 15). Since
this is roughly the life span of a platelet,
it. indicaties irreversible damage 1o plate-
let functiion.

We'ss and Aledort reported that bleed-
ing time was increased by a mean value
of 3.3 minutes in 10 normal male subjects
receiving 350 mg aspirin (Ref. 16). They
first reported that aspirin interfered with
platelet connective tissue reaction bv in-
hibiting the release of adenosine diphos-
phate «tADP) which resuits in prolonga-
tion of bleeding time.

Mielke et al. showed the standard Ivy
Test to be very reproducible when the
wound is standardized (“‘template bleed-
ing time”) (Ref. 21). Aspirin 975 mg (13
gr) increased the mean bleeding time
from 5.5 minutes to 9.5 minutes on re-
peated tests by different investigators
(Ref. 19). The population distribution of
this trait appeared to be heterogeneous.

Mielke and Britton found that a 200
mg dose of aspirin each day maintained
the prolongation of bleeding time and
that no greater effect was obtained with
higher doses (900 or 2.700 mg) (Ref. 22).
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Other analgesic drugs which show
marked inhibition of platelet aggrega-
tion include indomethacin, ibuprofen,
mefenamic acid, and amidopyrine. Less
effect was noted with oxyphenbutazone.
No effect was noted with sodium salicy-
late or phenacetin (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 formation precedes the formation
of a rin 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 artericlar
damage occurs because other available
mechanisms 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 bieeding 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 posttonsiliectomy tonsillar bed, or
surgical wounds, or tooth sockets fol-
lowing dental extractions (Refs. 25 and
30). The demonstrated effect of aspirin
on platelet function and the importance
of this process in the hemostasis of
oozing type of small vessel bleeding pro-
vides a consistent mechanism for the
wide variety of sites of bleeding that
have been associated with aspirin. Some
of these types of bleeding are briefly re-
viewed below.

Nonthrombocytopenic purpura (bleed-
ing in the tissues in a patient with a
normal platelet count) associated with
aspirin ingestion has been described as
a hypersensitivity reaction (Ref. 31).
However, idiosyncracy was ruled out in
three cases of purpura in children with
normal platelet counts who received
usual doses of aspirin (Ref. 32}. Tne
authors attributed the bleeding to a
demonstrated platelet dvsfunction due
to inhibition of ADP release following
aspirin therapy, rather than vascular
or hypersensitivity reactions. It is of
interest that in two cases with no family
history of bleeding disorders, the pa-
tients were sisters (9-year-old and 14-
month-old). However, the father on two
occasions within a 3-year period had ex-
perienced severe gastric bleeding after a
single intake of 2,000 and 1,000 mg doses
of aspirin, respectively.

Buettinghaus and Tenhaeff ¢1973)
stated that 16 of 24 patients taking as-
pirin developed hematoma (a swelling
filled with extravassated blood) in the
wound regions following abdominal sur-
gery or hysterectomies (Ref. 33).

De Vries and Ten Cate have suggoested
that thrombocyte damage may be re-
sponsible for many cases of menorrhagia
(excessive menstrual discharge), post-
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extraction bleeding in dentistry, and
chronic purpura (hemorrhage into the
skin resulting in discoloration) (Ref.34).

Several cases of massive hemorrhage
from the tonsillar bed following topical
application of aspirin through gargles
or aspirin-ccntaining chewing gums have
been reported (Ref. 35). Hemo-rhage
was observed in 8 percent of 100 post-
tonsillectomy patients medicated with
aspirin (Ref. 36). The bleeding occurred
on the 6th or 7th postoperative day and
could be controlled only with packing
and suturing. No hemorrhage cccurred
in the 100 patients medicated with acet-
aminophen in an identical manner. Sim-
ilar results were also reported by Hersh
who carried out a controlled study in
patients having dental extractions (Ref.
30). Hersh (Ref. 30) conducted a ran-
domized controlied study in patients un-
dergoing dental extraction. Those not
taking an aspirin-containing analgesic
in the 7 days prior to dental extraction
were given either aspirin or acetamino-
phen for post-tooth extraction pain. Sig-
nificantly more bleeding was noted
among those who received aspirin. Of
those patients among the 516 studied who
had taken aspirin in the 7 days prior to
extraction and who were continued on
aspirin, the incidence of postextraction
bleeding was the largest of the three
groups studied.

A high incidence of posttonsillectomy
hemorrhage was also reported by Fox
and West (Ref. 37) in children given an
aspirin-containing chewing gum. The in-
cidence of bieeding was said to be de-
creased by 99 percent when use of the
gum was discontinued. In view of these
reports, the Panel has recommended that
all aspirin oral product formulations to
he chewed (chewable tablets or gums)
should contain the following warning:
“Do not take this product for at least 7
davs after tonsillectomy or oral surgery
except under the advice and supervision
of a physician’”. The Panel has discussed
chewable tabiets and guns earlier in this
document. (See part II. paragraph J.2.a.
above—Solid dosage forms.}

The effects of aspirin on hemostasis
in the newborn may be particularly haz-
ardous since infants metabolize drugs
slowly and are particularly suscertible
to central nervous system hemorrhage
(Ref. 257, Bleeding episodes in newborns
may be higher in those whose mothers
have taken aspirin during the 2 wecks
prior to delivery. Alteration of platelet
function in infants of mothers who in-
gested aspirin within 2 weeks of delivery
has been revorted by Bleyer and Breck-
enridge «(Ref 38), and Corby and Schul-
man «Ref. 3%

Bleyer and Breckenridge have studied
the effects of prenatal administration of
asnirin- on the blood clotting of new-
torns. Two ootentially serious drug ef-
fects were detected in infants born of
mothers who had taken ordinary doses
of aspirin during the last 2 weeks of
pregnancy. They indirated that an aspi-
riv-induced decrease in clotting ability
max have clinical relevance particularly
during difficult traumatic deliveries or
in the presence of other ciotting defects
(Ref. 38). The effects ¢f aspirin on ma-
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ternal and newborn hemostatic mech-
anisms are discussed in more detail later
in this document. (See part III. para-
graph B.l.a. (2)(iv) (¢) below—Effects
on maternal and newborn hemostatic
mechanisms.)

. (¢) Relationship between systemic
platelet eflects and gastrointestinal
bleeding. Massive gastrointestinal bleed-
ing which is discussed below, is the most
frequent serious bleeding problem asso-
ciated with aspirin. Several authors
have recently peinted to the probable
role of aspirin-induced platelet dysfunc-
tion in gastrointestinal bleeding (Refs.
5, 15, 24, 26, 29, and 40). There is grow-
ing evidence that the systemic effect of
aspirin on platelets is a significant fac-
tor in a causal relationship between as-
pirin ingestion and subsequent gastro-
intestinal hemorrhage. Several lines of
reasoning and recent experimental evi-
dence support this conclusion.

Aspirin-induced platelet dysfunction
will significantly promote bleeding when
the platelet plug is the primary factor
in hemostasis. This is usually true for the
oozing type of bleeding which occurs
from capillary beds. An argument
against the role of platelet dysfunc-
tion in gastrointestinal bleeding has
been that bleeding occurs from ulcers
which involve extensive tissue and ar-
teriolar damage (Ref. 26). This type of
bleeding requires hemostatic mecha-
nisms other than platelet plugs, such as
vasoconstriction and fibrin clots, to stop
bleeding. Even a significant reduction in
the platelet function would not be suffi-
cient to alter the degree of bleeding
from these types of sites (Ref. 25).
However, recent studies involving direct
endoscopic observation of the bleeding
lesions have shown that bleeding occurs
most often not from ulcers but from in-
flamed mucosal tissue which is partially
denuded of surface epithelium exposing
engorged, hyperemic and dilated capil-
laries in the underlying lamina propria.
This histological picture is characteris-
tic of acute gastritis and duodenitis
which gastroenterologists state are meoest
cften involved in massive gastrcintesti-
nal hemorrhage associated with recent
aspirin ingestion (Refs. 28 and 41). It is
also precizely the vascular condition
which many hematologists state is most
dependent upon platelet plugs to stop
bleeding (Refs. 25, 26, and 29).

Gast (Ref. 42) has pointed out that
alteration of piatelet function alone is
usually not sufficient to initiate hleeding.
This is evident in the bleeding episodes
due to aspirin described above which
usually involve tissues subjected to prior
injury, e.g., tonsillectomies. Thus, gas-
trointestinal bleeding involving platelet
dvsfunction would generally require
other factors to be present to initiate
epnithelial and capillary damage and
perhaps to promote local blood flow
(Ref. 43). This is consistent with the
relatively infrequent and sporadic inci-
dence of massive gastrointestinal hem-
orrhage relative to the high incidence of
aspirin use and current theories on the
multiple factor etiologies of massive
gastrointestinal bleeding (Ref. 44). It is
also consistent with the difficuity of de-
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veloping a suitable animal ‘experimental
wodel or designing adequate epidemio-

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
aunthors 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 (inciuding indomethacin and phe-
nylbutazone), showing a significant de-
leterious effect on platelet function, has
also been demogstrated to cause massive
gastrointestinal bleeding. Recently, ami-
dopyrine which has strong deleterious
platelet effects was reported to be the
caust of massive gastrointestinal bleed-
ing (Ref. 45).

More information 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-
ion: 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 salicylates.
(See part III. paragraph B.l. below—
Caterory I Labeling.)
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(ii) Adverse effects on the gastroin-
testinal tract. Aspirin has several ad-
verse effects on the gastrointestinal tract.
These range from relatively mild effects
such as gastric distress minor stomach
pain, heartburn or nausea’, superficial
mucosal irritation and minor occult tun-
seen) bleeding, to less frequent but more
serious effects such as mucosal erosion,
ulceration or life-threatening massive
bleeding irom a variety of gastrointes-
tinal sites. The Panel concludes that all
products containing aspirin should in-
clude the labeling warning, “Caution:
Do not take this product if you have
<tomach distress, ulcers or bleeding prob-
lems except under the advice and super-
vision of a physician’™.

The direct and indirect roles of aspirin
in producing or potentiating these differ-
ent types of mucosal damage ¢t bleeding
in the gastrointestinal tract are complex
and have been contreversial. Disagree-
ment, in part. has been due to the many
interacting variables related to drug use
and to the disease processes 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 eflfects,
and whether the effects invoive acute (1
to 5 days). 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
hizhly buffered effervescent solutions.
Bufferedpaspirin can reduce the incidence
of minor effects but not serious disorders,
such as massive bleeding.

The Panel concludes that aspirin
should not 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 now sufficient 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.”

(@) Gastric distress. Gastric distress
or gastric intolerance including dyspep-
sia (heartburn), nausea and epigastric
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 7).
The incidence or severity of gastric dis-
tress caused by aspirin is not necessarily
reiated to acute gastric erosion (Refs. 7
and 8) and massive bleeding can occur
with no rain (Ref. 9). 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 aspirin tablets are claimed
to reduce the incidence of gastric dis-
tress to aspirin which may be true in a
small number of normal individuls
(Refs. 12 and 13). (See part II para-
graph J.2.a. above—Solid dosage forms.)
The Panel has discussed a suitable label-
ing claim for buffered aswvirin products
which is classified as Category III and
discussed elsewhere in this 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-
tion; and gastric distress related to tem-
parary 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 and
17+. Patients who develop gastric ulcers
because of chronic aspirin use frequent-
ly have gastric distress (Refs. 18 and
19 .

The incidence of gastric distress after
taking aspirin is much higher in patients
with severe gastrcintestinal disease.
Muir 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). Aithough individuals with an
active peptic ulcer are not unusually sus-~
ceptible to aspirin-induced occult bleed-
ing, they do have an increased suscepti-
bility to dyspeptic symptoms (Refs. 8
and 11).

Vining (Ref. 20) in 1957 reported a
higher incidence of gastric distress in
rheumatoid arthritics taking aspirin
chronicatly, 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 occuit
hbleeding between rheumatoid arthritics
and normal sub‘ects indicating as in
other studies that there is no correla-
tion between occult bleeding and inci-
dence of gastric distress. (See Part IIL
paragraph B.l1.a.(2) (i) (¢} below—QOc¢-
cult bleeding.)

Alvarez and Summerskill (Ref. 22) in
1958 stated that 80 percent of ali pa-
tients who experienced major gastroin-
testinal bleeding after aspirin ingestion
had proven histories of either duodenal
or gastric ulcer, or dyspepsia.

The Panel concludes that by merely
identifying those patients with a history
of gastrointestinal ulcer or recurrent
gastric distress, e.g., dyspepsia, it may be
possible to warn as many as 80 percent
of the high risk population,

«by Direct mucosal damage. The Panel
concludes that aspirin (and salicylic
acid) have a direct local irritant effect
on all the surface mucosal cells lining

35387

the gastrointestinal tract (Refs. 1, 6, 10,
23. and 24). 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 solutions of aspirin (Ref. 26), and
with particles of plain, buffered and
combination aspirin tablets (Ref. 6).

(1) Mucosal erosion of the mouth. As-
pirin-containing gum has produced a se-
vere lesion of the inner wall of the cheek
which promptly healed upon discontinu-
tion (Refs. 27 and 30). Kawashima
et al. (Ref. 30) in 1975 reported that
aspirin tablets applied directly to the
mucous membranes of the mouth for a
local anesthetic effect have resulted in
oral lesions on the roof of the mouth.
Roth et al. (Ref. 6) 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 and
combination aspirin tablets between the
lower lip or cheek and gums of 26 normal
subjects for 30 to 60 minutes. In every
case the aspirin produced an irregular
opague lesion with sloughing of cells
characteristic of acute superficial necro-
sis.

(2) 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 32)
and to the rate of absorption of aspirin
from the suppository base (Ref. 33).

Aspirin suppositories (1,300 mg aspirin
per suppository) made ¢f 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-
tion ranged from a distinct hyperemia to
hemorrhagic 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
recommended that “additional studies to
evaluate the extent of irritation and ul-
cerative hemorrhagic lesions in the hu-
man rectum following repeated admin-
istrations of aspirin suppositories seem
to be indicated.” Serum salicylate deter-
minations in 40 human subjects admin-
istered 650 mg aspirin orally (tablets)
and rectally (cocoa-butter base supposi-
tories) indicated that the oral route pro-
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vided significantly higher blood salicylate
levels (p is less than 0.001) than the
-ectal route (Ref. 31).

In a study reported by Cacchillo and
Hassler (Ref. 32), 11 male volunteers
were administered 650 mg aspirin in one
of three different types of suppository
bases on 1 day for 3 successive weeks. On
the fourth week, 650 mg aspirin (tab-
lets) was given orallv to compare the oral
rouie 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
with cocoa butter and Carbowax as the
bases. Glvcerinated gelatin based sub-
positories showed 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-
tween the absorption of aspirin orally
and the absorption of aspirin from the
Carbowax base only. 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
emploved rectally”, but also that “little
or noe irritation” occurred.

The rate of absorption of aspirin rec-
tally was related to the incidence of ir-
ritation in a study by Borg, Ekenved, Ei-
ofsson and Sjogren (Ref. 33). They for-

yulated suppositories with two neutral
(riglvceride mixtures as the bases, ie.
Witepsol H15 with a melting range of
33.5° te 35.5° C and Witepsol E75 with a
melting range of 37° to 39° C. Male vol-
unteers were administered 750 mg and
1,000 mg aspirin in these formulations
in two studies to investigate the absorp-
tion of aspirin from the suppositories.
In another study, the investigators ad-
ministered the two aspirin suppository
formulations on the first 2 days of the
week for 3 consecutive weeks. A dose of
two suppositories daily, 8 hours apart,
was administered. There was a difference;
in the rate of absorption of aspirin from
the two bases. It was found that a rapid
absorption was associated with a high in-
cidence of side effects. Reducing the rate
of absorption by changing the suppost-
tory base, reduced the intensity and fre-
quency of the side effects. The side ef-
fects consisted of burning pain, blood in
the feces, diarrhea and tenesmus. The
authors point out that with the use of
bases giving reduced absorption and re-
duced side effects, hewever, the amount
of drug absorbed from suppositories Cwill
be highly dependent on the length of tiine
the patient retains the suppository.”

{3) Sto-nach mucosal damage. Aspirin
has a 4 % damaging effect on mucosal
tissue w is not dependent on the
presence hydrogen ion, bile or other
cellular i :itants associated wiih pegilc
uicer (Ref. 65. Prolonged contact with
iepirin particies or concentrated solu-
tion produces lesions in the mucosa of
the mouth. stomach, rectum and prob-
ably most other mucosal tissue (Refs 6
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and 28). Aspirin tablets placed directly
on the 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 as-
pirin (Ref. 6). These changes were at-
tributed to coagulation of the mucous
layer and desquamation (Ref. 8). Multi-
ple small acute lesicns showed focal ne-
crosts with underlying secondary capil-
lary damage. The direct mucosal desqua-
mation and focal necrosis produced by
aspirin has been observed in man by gas-
troscopic observations (Refs. 23, 24 and
34, during surgery (Refs. 1, 2, and 6).

The mucous opacity noted after as-
pirin irritation is related to epithelial ex-
foliationn. Cellular exfoliation can be
measured by increased DNA content in
the gastric fluids since DNA is found
only in cells and therefore reflects
sloughed or damaged mucosal cells (Ref.
8). Accumulation of DNA in gastric fluid
occurred in about 10 minutes in 9 of 12
subjects receiving aspirin (Ref. 8) which
is similar to the percent of subjects show-
ing direct irritatien to aspirin in the gas-
troscopic studies of Douthwaite and Lin-
tott (Ref. 23).

The direct observations by gastroscope
of the effects 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.
Specifically, gastroscopic observations of
16 hospital patients demonstrated the
fcllowing: In 80 percent of the patients,
a local inflammatory reaction of the
gastlic mucosa was observed ranging
from siight hyperemia to submucous
hemorrhage; and the occurrence and
severity of the reaction was not a func-
tion of the brand of aspirin, the acidity
of the stomach or the prior appearance
or condition of the gastric mucosa. Pa-
tients with hyperchlorhydria (excessive
arid secreticny had both positive and
negative direct irritation responses. Re-
sponses were seen in  patients with
atrophic gastritis, hypochlorhydria thy-
drochloric acid deficiency) and achlor-
hydria tabsence of hydrcchloric acid).
Therefore, gastric acidity is not essential
for initial direct irritation. Marked hy-
peremia with submucous hemorrhage
(hemorrhagic erosive gastritis) occurred
in 1 of the 16 patients. Salicylic acid also
caused direct gastric irritation but was
less severe. Contact with 20 percent alco-
hol for 10 minutes did not have a direct
effect on the gastric mucosa.

The initial effects of aspirin, such as
mucous destruction, epithelial desquama-
tion, and focal mucosal necrosis takes the
appearance of small well-demarcated
erosions. This -phase is not related to
vascular damage or bleeding. It is ap-
parently not dependent on the presence
of gastric acid. Progression to visible
hemorrhage may be dependent on local
effects of gastric acid according to
Davenport (Refs. 35 and 36) and/or
possinly systemic effects (Ref. 6.

Roth found that phenacetin and
acetaminophen have no direct irritating
effect on the gastric mucosa (Ref. 6).
Hoewever, phenacetin is claimed (but not
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proven) to slightly increase occult bleed-
ing (Ref. 37), perhaps indicating that
the two events are not necessarily
related.

(¢) 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). 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 backflux of hydro-
gen ion into the cell further damages the
cell, causing erosion (acute erosiveegas-
tritis). Excess hydrogen ions can also
pass into the space just below the surface
cell (lamina propria), x¥hich 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-
sively 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 (occuit 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
from occuit bieeding to hemorrhagic
erosive gastritis to maior gastrointestinal
hemorrhage are all relatéd to this single
mechanism involving the back diffusion
of acid (Ref. 46). As a ccrollary, it has
been proposed that any bpreparation
which neutralizes gastric acid during ah-
sorption will obviate the danger of severe
gastrointestinal damage and massive
bleeding (Ref. 47).

The Panel concludes that the acid-
mediated gastric erosion induced by as-
pirin is undoubtedly an important facter
in some adverse effects of aspirin on
the gastrointestinal tract. It is probably
associated with increased occult bleeding
following single and multiple doses of
aspirin. It may contribute at least in
the beginning stages of aspirin-induced
gastric uicer caused by chronic doses of
aspirin (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
bleeding. However, as will be noted in
subsequent sections, there are other fac-
tors which can initiate hemorrhagic
erposive gastritis and aspirin has other
effects independent of gastric acid which
may be of equal or greater significance
in contributing to massive gastrointes-
tinal bleeding.

(dy Other mechanisms of aspirin dam-
age. The Panel agrees that there is very
gocd evidence in both animals and man
that the Davenport mechanism is one
important efiect of aspirin. However,
to conclude that this mechanism is the
only effect of aspirin on the gastro-
intestinal wact and thus the only basis
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jor aspirin’s role in initiating, exacer-
bating, potentiating or facilitating gas-
trointestinal patholezies is not consistent
with current experimental data and
clinical studies.

(1) Additional factors 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
salicylic 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 mastycells, 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) Relaticnship between uspirindam-
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 phenylbutazone and indomethacin
in usual doses do not damage 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. 53 and 54)
indicating the occult bleeding may in-
volve the Davenport mechanism but not
massive bleeding.

Conversely, some agents may affect
gastric pctential but do not cause bleed-
ing. Indeed this was recognized by Dav-
enport (Ref. 40) who raised the question
“why does bleeding cccur during back
diffusion following salicylate injury and
not during comparable- diffusion after
many other forms of injury.” Bile can
cause changes in the barrier at neutral
pH which is said to be augmented by the
effect of aspirin (Refs. 40 and 55). Some
discrepancies can be resolved by con-
sidering additional direct and indirect
effects of aspirin and other agents on
mucosal blood flow.

PROPOSED RULES

(3) 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 some 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 necrobiosis 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 vagotomy
decreases gastric bleeding may not be a
result of decreased gastric acid as com-
monly stated but reshunting of mucosal
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 vagotomy.

(e) Occult bleeding. Occult (unseen)
bleeding 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 5 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 as
much as 10 ml daily (Ref. 57). Occult
blood loss is not decreased by food al-
though aspirin dyspepsia is (Ref. 58).

This minor occult bleeding is not,
usually, clinically significant except in
those individuals taking aspirin for long
periads of time who are anemia-prone or
have bleeding tendencies (Refs. 49, 59,
and 60).

The Panel has discussed the associa-
tion of aspirin with iron deficient anemia
elsewhere in this document. (See part
III. paragraph B.l.a. (2) (ix) below—Ad-
verse effects resulting in iron deficient
anemia.)

The mechanisms involved in occult
bleeding have been extensively studied in
animals (Ref. 26) and to a lesser extent
in mar (Ref. 61). There is general agree-
ment among most authorities that the
primary mechanisms 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 the
hydrogen ion which either further dam-
ages the cell or passes into the under-
lying space (lamina propria) containing
the extensive capillary beds. Hydrogen
ion either directly or indirectly through
histamine causes capillary damage and
smali 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 still greater than control
values even in patients with a complete
absence of gastric acid (achlorhydria)
(Ref, 22).

In some studies there was no correla-
tion between the numher of erosions ob-
served and the amount of occult bleed-
ing (Refs. 42 and 62). In fact, carefullv
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 ceilular
damage and exfoliation. It may also in-
dicate that multiple effects are involved.

Occult bleeding can be readily meas-
ured by well-known techniques used for
the detection of blood in the feces. such
as the use of radioactively-tagged red
bicod cells (Ref. 57). Therefore, there
are many studies and reliable data
available on the relationships between
occult stomach bleeding and different
types and formulations of analgesics
(Ref. 58).

There is good evidence that the addi-
tion of sufficient buffering to decrease
gastric acidity and increase the pH of
the gastric contents will significantiy
reduce, but not necessarily eliminate, oc-
cult bleeding. However, highly buffered
aspirin preparations will increase occuit
bleeding in normal subjects if given as
multiple doses for 2 to 3 days (Ref. 63).
In a few susceptible individuals who are
otherwise apparently normal any aspinin
preparation including highly buffered
aspirin solutions, will greatly increase
occult bleeding (Ref. 63).

While these individuals with unusual
susceptibilities may provide some insight
into the factors related to clinically im-
portant massive upper gastrointestinal
bleeding, the average occult bleeding fol-
lowing aspirin ingestion in normal imgi-
viduals or in individuals with peptic ul-
cer apparently has no relationship to
massive bleeding (Refs. 6 and 9).

There appears to be no difference be-
tween the average increase 1n occult
pleeding in normal individuals and ma-
jor bleeders. Correlations between occuit
bleeding and massive bleeding have
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never been shown. Occult bleeding and
massive gastrointestinal hemorrhage

vould be considered as two distinct
.inical entities (Refs. 7 and 8). The fail-
ure to recognize this difference has been
stated to be responsible for much of the
confusion in the literature (Ref. 8). Oc-
cult bleeding is 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 (Refs. 7and 10) do not show
greater occult bleeding after small doses
of aspirin than normal subjects. These
subjects. howeveg, do have a greater pro-
pensity for recurrence of massive bleed-
ing (Refs. 7 and 10).

Watscn and Pierson (Ref. 64) in 1961
showed that occult bleeding was not
greater in persens taking anticoagulants
even though prothrombin activity was
greatly reduced. Massive bleeding, how-
ever, has been associated with hypooro-
thrombinemia resulting from high doses
of aspirin. (See part III. paragraph
B.1.a.12)(i)ia) above—Decrease in pro-
thrombin production.) The amount of
occult blood loss is less in individuals
who have atrophic gastritis (Refs. 8. 61.
and 65). and it occurs less frequently
than in normals, presumably because
these patients have decreased gastric
scid. But. patients with atrovhic gastri-
tis are often involved in asvirin-induced
massive bleeding and are at much
greater risk of bleeding following aspirin
‘han the normal population (Refs. 61

na 65°.

The Panel concludes that occult bleed-
ing resulting from aspirin ingestion ap-
vears to have very little correlative or
predictive value in the diagnosis or study
of the major clinicallv important gastro-
intestinal effects produced by aspirin
such as ulceration and massive bleeding.

(/Y Gastric ulcers. The Panel concludes
that chronic use of aspirin may directly
cause gastric ulcers (Refs. 16 through i9
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.
20, 81, ar:d 82). Chronic use of asnirin is
associated with an increased incidence
of uncombvlicated nonbleeding ulcers,
bleeding from ulcers and perforated gas-
tric ulcers (Refs. 18, 86. and 87). Epigas-
tric pain is commeoen in all of these cases.
Continued use of aspirin can delay ulcer
healing even though ulcer therapy is
started (Ref. 18). Discontinuation of as-
pirin leads to rapid recovery (Refs. 3 and
18). Readminisiration of aspirin can re-
activate gastric ulcer (Ref. 17).

Acute use of aspirin may activate
symptoms of both gastric and duodenal
ulcers. The symptoms and signs include
both epigastric pamn and massive gastro-
intestinal hemorrhage.

The role of acute aspirin use in the ex-
arerbaticn of existing peptic ulcers has
beenn rnoted by several authors over the
past twenty years (Refs. 16 thirough 19
ind 66 through 86). Evidence that
chrenic use of aspirin will increase the
incidence of gastric ulcers has not been
_widely appreciated. in tie opinion of 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 well-con-
trolled studies (in which disease-induced
analgesic ingestion biases were elimi-
nated) : demonstration of increased gas-
tric 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 nonaspirin users; and evidence
that the site of 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 all 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. 19).

Jorgensen and Gyntelberg (Ref. §8)
determined the life incidence of peptic
ulcer to be 92 percent in a sample of
5.249 men aged 40 to 59 in Copenhagen
which is similar to the incidence reported
in thie U.S. In a one year followup study
on 4,753 mnales the year incidence of pep-
tic ulcer was 1.2 percent. Only 15 per-
cent of these were new (previously diag-
nosed; ulcer cases and only 24 percent
were hospitalized. Thus hospitalized new
ulcer cases during the year accounted
for only about 3.6 percent (15 percent
%« 0.241 of total cases for the vear.

Thirty percent of subjects ingested as-
pirin regularly compared to 16 percent
of controis (p is iess than 0.02). In only
olie of these subjects was aspirin taken
for ulcer symptoms.

It can be estimated that 16 percent of
the ulcer cases were associated with as-
pirin which is equivalent to a 19 percent
annual incidence rate (19 per 1,000) for
men between 50 and 59. However, only
3.6 percent of these (15 percentx 0.24)
would represent hospitalized new cases.
Thus if only hospitalized new cases were
used to caiculate possible annual cases of
aspirin-induced ulcer in 50 to 59-year-
old men, one would conclude that the
annual incidence associated 0.68 cases
per 1.000 or 68 per 100,000 total popula-
tion in the age group 50 to 59. This is
similar to the estimate given by Levy of
10 per 160,000 of all adults taking aspirin
since the incidence in women and
vounger adults would be lower. Thus the
total incidence of aspirin related gastric
ulcer may be higher than generally as-
sumed.

There appears io be almost universal
agreement that aspirin shcould not be
used in persons with peptic ulcer, par-
ticularly those with gastric ulcers. Cam-
eron (Ref. 89 states, *** * * the evidence
presented suggests that patients with
castric ulcer should be urged to avoid
aspirin.” Similar warnings have been
urged by Roth tRef. 6'. Brown and
Mitchell (Ref. 86, Schncider tRef. 24,
Muir and Cossar iRefs. 2 and 3» and
Weiss tRef. 100,
131—-FRIDAY,
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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 in a-significant number of
individuals who take aswirin. Particu-
larly at risk are those with a history or
symotoms of gastrointestinal probiems.
Accordingly, a warning should state that
individuals who have a history of ulcer,
intestinal bleeding and stomach distress
should r.ot take aspirin without first con-
sulting a rhysician.

Peptic ulcer has been estimated to oc-
cur in 5 ta 10 percent of the general pop-
ulation at 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). Ducdenal ulcer is about eight
ty ten times more frequent than gastric
ulcer but the annual inecidence 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 cccur twice
as fregquently in men as in women (Ref.
69).

The direct ulcerogenic 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-
quentiv ingested by these patients (Ref.
151. Furthermore, aspirin is associated
with massive bleeding in patients with
duodenal ulcers but there is no evidence
that aspirin produces duodenal ulcers
(Ref. 84).

Kiser (Ref. 18) commented that the
role of aspirin in the production of gas-
tric ulcers has been underestimated be-
cause most studies have not dealt with
the effects of prolonged aspirin ingestion
with the exception of the studies by
Douglas and Johnson (Ref. 74) and Muir
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-
ing ulcerogenic compounds such as cor-
ticosteroids and phenylbutazone but did
not mention aspirin. Patients and physi-
cians in Cameron’s study seldem asso-
ciated aspirin with their ulcers.

(1) Evidence for a causal role in gas-
tric ulcer. (i¥ Direct observation in ani-
mals and man. The properties of aspirin
that produce direct erosive effects have
peen discussed earlier relative to acute
erosions. Large acute erosions have been
observed directly after drug intake in
several instances (Ref. 3). Chronic ad-
ministration of aspirin to animals con-
sistently produces gastric ulcers (Refs.
18 and 66).

(ii) Increased incidence of ulcer in
analgesic abuse. The unusually high in-
cidence of analgesie use in Austraha

1977



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 (o 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 should be
clearly gyident in the Australian popu-
lation. A correlation beiween 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, 77, and 18). It is
possible that phenacetin, an ingredient
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 neot containing aspirin even
though kidney cisease continues to de-
velop (Ref. 73).

1t 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.la.
(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 asririn,
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 (21 vercent), and indi-
gestion (7 percent). .

Gillies and Skyring (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 éarlier 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
82) 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. No such correlation for duodenal

ulcer in either sex or gastric ulcer in
males was found. Duggan (Ref, 82) fol-
lowed all patients with acute perforated
peptic ulcer in an Australian hospital
over a 4-year period. The proportion 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 envirgnmental
factor responsible for the excess of gas-
tric ulcer- in middle-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 between
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 pPrognosis
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
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 pain.

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 took aspirin
for their symptoms of ulcer were ex-
cluded, 45 percent of 40 ulcer patients
took aspirin. The difference between
ulcer cases and control subjects was
highly significant statistically. When the
same correction was applied to ducdenal
ulcer patients only 16 percent cf the re-
maining 25 duodenal ulcer patients were
regular aspirin users which was not
statistically different (p is greater than
0.1) from controls.

(iv) Characteristics 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 dis-
tribution of aspirin-induced -lesions in
the stomach and the condition of the
surrounding mucosa appear to be differ-
ent. Interestingly, the distribution ol as-
pirin lesions is apparently a function of
the dosage form as well as the drug.

McDonald (Ref. 91) found that aspir-
in-related ulcers occurred most frequent-
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ly on the greater curvature of the an-
trum. He claimed that only the aspirin-
related ulcers were found in this region
and were surrounded by normal pyloric
gland mucosa. In the Minnesota seres
of Cameron (Ref. 19), the ulcer was
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 gastric ulcer
patients taking no aspirin (p is less tnan
0.05). Cameron (Ref. 89) in 1975 noted
that 90 percent of the ulcers related to
regular aspirin use (15 tablets weckiy
or more) were in the antral region com-
pared to 50 percent of the ulcers in
patients who took less than 15 aspirin
tablets per week (occasional and non-
users:?.

In some parts of Australia, however,
where powders rather than tablets are
almost exclusively used, aspirin-related
ulcers are not located in the antral region
and, indeed, Gilles and Skyring (Ref. 78
excluded all antral ulcers from their
study. The differences in the peristaltic
movement of tablets and powders are
considered the reason for the differences
in the location of lesions in studies in
these two countries (Ref. 19). Other dif-
ferences have been noted in the patients.
The aspirin-related ulcer patient was
younger (57.9 years compared to 66.4
years) and included fewer females (53
percent compared to 71 percent) than
the nonaspirin ulcer patient. Smoking
did not appear to te more frequent than
in controls in these aspirin-related uicer
patients in contrast to the nonaspirin re-
lated ulcer patients who appeared to have
a greater incidence of smoking compared
to matched controls.

(v) Acute exacerbation of ulcers. Kiser
(Ref. 18) described the effects of con-
tinued 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 smoke,
drink and take aspirin have a much
higher incidence, 87 percent compared
to 49 percent, (about a two-fold in-
crease) of reactivation of ulcers. Exacer-
bation or recurrence of ulcer symptoms
following aspirin ingestion was demon-
strated by Muir and Cossar (Ref. 3) for
14 of 34 gastric ulcer patients who, re-
called taking aspirin within 24 hours of
their symptoms.

Several other authors have shown that
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 gastrointesti-
nal bleeding, which can be life-threat-
ening (Ref. 87), often requiring surgical
intervention and which also has a high
mortality risk (Ref. 87). The mecha-
nisms and factors involved in massive
gastrointestinal bleeding are not com-
pletely understood. It is a relatively rare
event which in most cases does not ap-
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—ear to be predictable relative to the dose

- freguency of use of aspirin. )

although the incidence of massive
vieeding is low, relative to the frequency
of aspirin use, the total occurrence is
not insignificant. Three different recent
reports from the Boston Collaborative
Surveillance program and incidence fig-
ures supplied by other groups indicate
that the number and severity of adverse
effects on the gastrointestinal tract pro-
duced by asnirin are quite significant
‘Refs. 28, 92, and 93).

In a recent survey, aspirin was the
secnnd most frequent drug involved in
adverse effects that were serious enough
to require hospitalization. Two out of
every 1.000 hospital admissions were at-
tributed to aspirin. Massive bleeditg was
second only to digitalis intoxication as
the most frequent cause of drug-induced
hospital admission, and aspirin products
were involved in over 60 percent of the
cases (Ref. 92). Of greater significance
is the fact that the mortality rate associ-
ated with this condition is high (Ref.
92). Death occurs in 4 to 10 percent of
all patients with gastrointestinal bleed-
ing including those associated with as-
pirin ingestion (Refs. 15 and 18). Even
greater mortality rates are involved in
those patients requiring surgery to stop
bieeding ‘Ref. 87).

Miller (Ref. 93) 2lso compared the
incidence of adverse reactions in 1,615
hospitalized patients receiving usual
doses (300 to 600 mg aspirin in 70 percent

f patients). The incidence of gastric

‘tress such as heartburn, indigestion,

usea. vomiting was only 19 percent.
The incidence of gastrointestinal bleed-
ing. including nematemesis and epistaxis,
was 0.7 percent (12 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-
intestinal hemorrhage that was unre-
lated to any known predisposing factors
such as ulcers, gastritis. The incidence
of massive bleeding in regular ‘“heavy”
aspirin users was estimated at 20 per
100,000 (0.25 per 1,600).

The very low figure in the third study
is undoubtedly an underestimate due to
the design of the study, which is dis-
cussed below. R

Nurmerous clinical studies have indi-
cated that from 30 to 80 percent of all
persons (Refs. 4, 22, 85 through 87, and
94 through 101) entering the hospital
for massive gastrointestinal bleeding
have taken aspirin within the past 24 to
72 hours. Recent epideiniological studies
conclusively show that acute use of as-
pirin is causally related to massive
bleeding (Refs. 84 and 95). The Panel
believes that aspirin can potentiate
bleeding in patients having a variety of
gastrointestinal lesions including acute
erosive gastritis (Refs. 15 and 102),
chronic atrophic gastritis, stress ulcer,
gastric uleer (Refs. 19, 79, 82, and 84),
duodenal ulcer i(Ref. 84) and duodenitis
‘Ref. 69).

There are now convincing studies

1ich indicate that aspirin is a definite
tactor associated with increased inci-
dence of severe gastrointestinal hemor-
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rhage in susceptibie individuals. There-
fore, the Panel concludes that the
laheling should inciude the warning,
“Caution: Do not take this product if
vou have stomach distress, ulcers or
bleeding problems except under the ad-
vice and supervision of a physician™.

(1) Evidence for aspirin-causation in
muajor bleeding. Important criteria in
establishing a causdl relationship be-
tween a drug and disease are satisfied
when a particular type of lesion associ-
ated with the drug can be identified;
when a mechanism involving the drug
can he established, consistent with all
data, or by identification of a particular
high risk group.

The possibility of comparing the inci-
dence of aspirin use and ihe incidence of
bleeding from different types of !esions
is dependent upon the diagnostic pro-
cedures used such as x-ray, laparotomy,
¢astrescopy and histological examina-
tion of biopsies. Radiological (x-ray)
methods detect chronic ulcers but not
erosions or acute (superficial) ulcer. De-
tecticn of erosive gastritis requires gas-
troscopic examingation or, occasionally,
observation during surgery. More re-
cently it has been established that acute
hemorrhagic gzastritis associated with
aspirin may be one of several types (in-
complete gastritis, atrophic, hyperfunc-
tional etc.) which can only Le established
if biopsies of mucosa are examined mi-
croscopically. Even histological studies
involving single bicpsies may miss some
types of lesions.

(i) Direct observation of bleeding in
subjects. Hemorrhagic erosive gastritis
hias been directly observed.during aspirin
studies designed to test other responses.
In a few cases, bleeding was severe
enough to require surgery. Bleeding ero-
sions containing fragments of aspirin
tablets have been reported {(Ref. 6). A
representative case was described by
Roth (Ref. 6 who described an example
illustrative of massive 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 hemorrhagic gastritis including
desquamation of surface epithelium and
capillary breakdown in the focal area.

The authors state that there could be
no doubt about the causative reiation 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 bleeding but also some unde-
fined effect such as hypersensitivity or a
capillary or coagulation defect.

Several other authors have observed
mucosdal erosions and hemorrhage asso-
ciated with aspirin particles by gastro-
scopic examination (Ref. 23) and during
surgery (Ref. 3).

(ii) Correlation of individual bleeding
response with variable drug intake. Indi-
vidual cases showing reversible suscepti-
bility to bleeding when aspirin is in-.
creased or withdrawn are given by Weiss
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(Ref. 10), Hurst (1 case) (Ref. 34), Kelly
(3 cases) (Ref. 85), Waterson (Ref. 103)
and Brown and Mitchell (Ref. 86).

(iiiy Case-conlrol clinical studies. In
the opinion of the Panel, there is suffi-
cient evidence from experimental and
clinical studies involving different ex-
perimental designs to warrant the con-
clusion that aspirin ingestion is a con-
tributory factor in increased incidence of
major gastrointestinal hemorrhage.

Most clinical evidence invclves retro-
spective case-control studies comparing
the incidence of aspirin use in cases com-
pared to a variety of control populations
tRefs. 4,19, 22, 84 through 87, 90, 92, and
94 through 101).

Because aspirin is frequently taken by
patients for symptoms of their gastroin-
testinal disease, it is particularly critical
to evaluate this potentia® bigs in all stud-
ies showing an increased incidence of as-
pirin use associated with a particular
disease condition. There are several
studies, however, in which the available
information clearly shows that the drug
was not taken for symptoms related to
the disease condilion and the control
group was matched for all important
variables except bleeding (Refs. 2, 22, 84,
and 35).

Because gastric distress is such a com-
mon component of gastrointestinal dis-
ease, in some studies all cases of acute
upper gastrointestinal hemorrhage in in-
dividuals with a known hisiory of gastro-
intestinal disease, were excluded as pos-
sible cases involving aspirin as a causal
gasbric pain associated with peptic ulcer
or contributory factor (Refs. 2 and 84).
These studies do 1ot consider the impor-
tant possibility that aspirin taken either
for unrelated reasons or for the chrenic
gasiric pain associated with peptic wlcer
or gastritis will initiate bleeding from
existing lesions.

(iy) Case-control studies eliminating
bias due to drug use for gastrointestinal
symptoms. Langman (Ref. 104) has re-
viewed several of the case-control studies
concluding that a clear association be-
tween aspirin and major gastrointestinal
hemorrhage was evident but could not
be shown to be a causal relationship. A
causal relationship could not be shown
because it could not be ruled out that
aspirin may have been taken for symp-
toms of massive bleeding. The Panel be-
lieves that some of the criticisms of the
control groups, made by Langman, were
possibly appropriate but also some were
arbitrary and not based on any substan-
tive evidence known to the Panel
Furthermore, the fact that the percent
of persons taking aspirin in the case
group was greater than control in all of
the different types of studies is important
since’ it is highly unlikely that a system-
atic bias would be involved for all groups
in all the studies (Refs. 4, 19, 22, 84
through 87, 90, 92, and 94 through 101).

The choice of Alvarez and Summerskill .
(Ref. 22) in using dyspeptic patients as
caontrols was criticized by Langman (Ref.
104) because these patients may have
been warned by their physicians not to
take aspirin. In the Panel's opinion this
criticism is not valid because the patients
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were carefully matciied and the “case’”
group is just 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 Langmal. They
fourd a definite association between
short-term use of aspirin (within 72
nhours of hospital admission) and mas-
sive upper gastrointestinal bleeding.

A second 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 association of
“heavy” aspirin use (used for 4 or more
times a week for 12 weeks) with non-
bleeding stomach ulcer and major upper
gastrointestinal pleeding 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 gastromtestmal
bleeding in individuals without known
predisposing conditions, or evidence of
intestinal ulcer, and not taking aspirin,
to be 11 to 13 per 100,000 per year. The
incidence rate in heavy asoirin users was
twice as high, being about 28 per 130,000
per year. The yearly incidence rate of
new cases of nonbleeding stomach uilcers
in individuals not taking aspirin is 3 per
100,000 per year. 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-
ing stomach ulcers. It should be noted
that 15 percent of the total patients ad-
mitted to the hospitals used aspirin 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 unfortunately 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:

It is worth emphasizing that this study
provides no informatton on the relation of
aspirin intake to upper gastrointestinal
bleeding in patients who have predisposing
conditions such as established chronic peptic
ulcer disease. Evaluation of such cases. in a
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case-control study would be virtually im-
possible since there would be no satisfac-
tory way to determine the influence of the
disease itself on aspirin use.

The Levy study clearly underestimated
the true incidence (Ref. ). It did not
study primed subjects. It only studied
subjects with chonic use of aspirin. It
therefore ignored the largest group.
While this may be true in the cited study,
other studies have provided contrels to
eliminate individuals who may have
taken aspirin for 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 totai nuimber of cases of peptic
(stomach) ulcer (517) and upper gastro-
intestinal bleeding (467) only 242 cases
were used in the study. 355 cases were
excluded from the study because of 2
ristory of stomach ulcer or stomach sur-
gery and an additional 78 cases were
exciluded because bleeding occurred after
admission. Furthermore, this study did
not examine the possible effect of one
time or snort term ingestion of aspirin
on massive bleeding since only chronic
use of aspirin (3 moriths) 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
pnly 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
potentiate the bleeding episode.

It is also of possible significance that
the Boston Collaborative Drug Surveil-
lance Study found no evidence of an as-
sociation between aspirin ingestion and
newly diagnosed cases of uncomplicated
non-bleeding intestinal ulcer. In the
study, 7.9 percent of 63 patients 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 to be
statistically significant in the study of
Needham et al. (Ref. 95). Chapman and
Duggan (Ref. 79 in 1969 also found
a relationship between chronic aspirin
use and the ingestion of a combination
product that contained aspirin, phena-
cetin and caffeine (APC), and the in-
cidence of peptic ulcer but found no
association between ducdenal ulcer (in-
testinal ulcer) and analgesic consump-
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
with ulcers was highly sigaificant, sup-
porting the concept that aspirin abuse
is a cause of chronic peptic ulcer and
is the environmental factor responsible
for the excess of peptic ulcers in middle-
agfd women in eastern Australia (Ref.
89).

(2) Difference between case and con-
trol in the jrequency distribulion 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 for aspirin ingestion in 1€3
consecutive patients in order to deter-
mine if the drug was taken as a result
of the bpleeding rather than being the
precipitating factor. The control group
of dyspeptic patients with no bieeding
were matched for sex but not age. The
differences in age, however, are small
and insignificant relative to the stuay.

Two important conclusions can be
drawn from their data. First, the differ-
ence in the time distribution provides
additional suppert for aspirin as a causa-
tive factor in hemorrhage.

Second, the effect of aspirin in pro-
ducing hemorrhage is acute. If one plots
these data as the cumulative frequency
of aspirin use, relative to total use, for
bleeders and nonbleeders, it is clear that
the probability of aspirin ingestion being
associated with gastric bleeding declines
exponentially with time. The majority of
patients who bleed took aspirin within 1
dav prior to bleeding.

(3) Characteristics of lesions. 43}
Bleeding in peptic ulcer patients. Peptic
uledr patients do not show increased
occult bleeding after aspirin (Refs. 8
and 9) but aspirin does increase the inci-
dence of massive bleeding in both gastric
and duodenal ulcer patients. Weiss (Ref.
10) states that patients with peptic ulcer
are two times more likely to show gastro-
intestinal bleeding.

When bleeding occurs it often occurs
from other sites rather than from the
healed or active ulcer (Ref. 15) or bleed-
ing may occur from the ulcer directly
(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;xrthermore, recent studies establish
that the gastrointestinal bleeding asso-
ciated with aspirin is increased by alco-
hol consumption (Refs. 104 and 105). In
these studies the increased effect of alco-
hol was often statistically 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
fferent 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 hematemesis 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 suc?l 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 initiaites the lesion. These lesions are
usually the type designated as erosive
gastritis.

(ii) Hemorrhagic 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 cnly by di-
rect observation with a gastroscope dur-
ing surgery. In studies in which gastro-
scopic examinations were not performed
“is lesion is probably included in the

cause unknown’ categery. Fu{ther—
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. 15). 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 precipitating 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-
related with microscopic studies.

Mucosal changes in the trauma-sepsis
group (stress ‘“ulcer”) with mainly
black based erosions, were usually re-
stricted to 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

1e 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 percent of the cases, no
determinant could 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 whatever the in-
itiating stimulus. Capillary permeability
increases, 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 (in-
testinal) ulcer. Thirty-two patients had
a variable 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 buf-
fered or highly buffered aspirin for con-
cuyrrent symptoms of headache and
alcoholi: gastritis. Indeed, the Panel be-
lieves it is contraindicated. The Panel
has discussed the labeling of such pro-
ducts elsewhere in this document. (See
part VI. paragraph B.1.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 effect must cause
the bleeding rather than potentiate 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
all types of bleeding sites. Most authori-
ties agree that reduced platelet function
will 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-
Jary 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 capillary
bleeding does occur, massive bleeding
from this site can and does take place
following aspirin ingestion. It should be
clear that aspirin is not acting through
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 (Ref. 14>, such as
weeping types of lesions associated with
erosive gastritis regardless of 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 since
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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.1.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 aspirin on platelet function require
only snfall 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 tablets 1 or 2 days before massive
bleeding occurs (Ref. 86).

(h) 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 72 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
is 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 svnergistic effect of asririn and
alcohol in terms of an increased inci-
dence of bleeding. While this may be
because of the low numbers of patients in
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
with alcohol in bleeding from ducdenal
ulcers even though there is pre<ently no
evidence that even chronic aspirin usage
is imblicated in the incidence of non-
bleeding duodenal ulcers (Ref. 86). This
gives support to the hypothesis that as-
pirin may support or potentiate bleeding
from gastrointestinal lesions even
though aspirin alone may not initiate the
lesion.

1t 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
12 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 public of the dan-
gers of aspirin since the combination of
headache and upset stomach are often
related to alcohol ingestion and mieht be
a frequent reason for use of aspirin.

(i) Formulation effects. 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 vequiring, 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
pleeding 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 in the laboratory
and occurs sporadically and unpredict-
ably in the aspirin taking population.

Even though highly buffered aspirin
solution decreases the average occult
bleeding loss in most studies (Ref. 75),
frequently in these studies using highly
buffered aspirin, one or two subjects who
have taken highly buffered aspirin solu-
tion have sporadic. large increases in
gastric bleeding. These ‘“atypical re-
sponders” ov “outliers” have occult
bleeding losses which are often signifi-
cantly greater statistically than the
average for all subjects in the study
(Ref. 77). Studying occult bleeding
without regard to the unusual excessive
bleeder or eliminating these “outliers”
from the study begs the issue that buf-
fering decreases blood loss and probably
ignores the very type of exapgerated
responder which is so characteristic of
massive gastrointestinal bleeding.

Locally applied aspirin produces mas-
sive bleeding from capillary beds of tis-
cues which do not secrete hydrochloric
acid such as the tonsillar areas of the
throat (See Part III paragraph B.l.a.
(2) (i) (b) (1) above—Mucosal erosion
of the mouth). particularly following
tonsillectomy when abraded oozing tis-
sue is involved.

Enteric-coated aspirin products de-
signed to release aspirin in the intestine
where the acidity is low. produce signifi-
cant increases in occult gastrointestinal
bleeding, particularly in individuals who
are more prone to such bleeding, e.g., the
elderly (Ref. 1).

The Panel recognizes that 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 stomach ulcers
to a greater extent than duodenal tin-
testinal) ulcers presumably due to the
hydrochloric acid effect in the gastric
mucosa fmucous membrane of the
stomach). However, aspirin appears to
be implicated in massive bleeding asso-
ciated with duodenal ulcer patients to
the same or greater extent as in patients
with stomach ulcers or erosive gastritis
(stomach inflammationy (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 preparations con-
taining aspirin regardless of formulation
shculd 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”.

REFERENCES

(1) Muir, A.and I. A. Cossar. “Aspirin and
Gastric Bleeding: Further Studies of Cal-
cium Aspirin,” American Journa! of Diges-
tive Diseases, 6:1115-1125, 1961.

(2) Muir, A and L. A. Cossar. “Aspirin and
Gastric Haemorrhage,” Lancet, 1:539-541.
195¢.

(3) Muir. A and L. A. Cossar, “Aspirin and
Tiecer," British Medical Journal, 2:7-12, 1955

(4) Roth, J. L. A. “Salicvlates and the
Gastrointestinal Tract A Review of Some of
the Factors Involved,” in “'Salicviates: An
Tnternational Symposium,” edited bv A St
J. Dixon et al., Little Brown aud Co.. Boston,
1963. )

(5) Winkelman. E. [, “Salicyvlates and the
Gastrointestinal Tract. A Review.” The Uni-
versity of Michigan Medical Bulletin. 26:182-
197, 1960.

(6) Roth, J. L. A A Valdes-Dapena, and
P. Pieses. et al. “Topical Action of Salicy-
lates in Gastrointestinal Erosion and Hem-
orrhage.” Gastroenterology. 44:146-158. 16€3

(7y Parry. D. J.and P H N. Wood, "Rela-
tionship Between Aspirin Taking and Gas-
trointestinal Haemorrhage,” Gut. 8:301-307,
1967.%

(8) Croft, D. N, and P. H. N. Wood. “Gas-
tric Mucosa and Susceptibility to Occult
Gastrointestinal Bleeding Caused by Aspi-
rin.”” British Medical Journal, 1:137-141, 1967.

{9y Wood, P. H. N., “Studies in Man,” in
“Salicylates: an International Symposium.’”’
Edited by A. St. J. Dixon et al. Little Brown
and Co.. Boston, 1963.

(10} Weiss, A. E. R. Pitman and E C
Graham, “Aspirin and Gastric Bleeding.”
American Journal of Medicine, 31:266-278.
1961.

(11) Roth, J. L. A., "Role of Drugs i the
Production of Gastroduodenal Ulcer,” Jour-
nal of the American Medical Association:
187:418-422, 1964.

(12) OTC Volume 030063.

(13) OTC Volume 030136.

(14) Katz, D. and H. Siezel, "Erosive Gas-
tritis and Acute Gastrointestinal Mucosal
Lesions,” in “'Progress in Gastroentero'ogy.”
Vol. 1, Edited by G. B. Glass, Grune and
Stratton, New York.

< (151 Dagradi, A, E. R. Lee. D. Bosco. and

S. Stemptlen, “The Clinical Spectrum of
Hemorrhagic Erosive Gastritis,” Amerwcan
Journal of Gastroenterology. 60:30-16, 1974

(16) Alp, M. H, I. G. Hislop and A. K
Grant, “Gastric Ulcer in South Austraha
1954-1663. I. Epidemiological Factors,” Medi-
cal Journal of Awstralia, 271128-1132, 1070

(17) Alp, M. H. 1. G. Hislop and A K
Grant, “Gastric Ulcer 1 South Australia,
1954-1963. 2. Symptomatclegy and Respotse
to Treatment," sedical Journal of Austraha,
1:372-375. 1971,

(18) Kiser, J. R. “Chronie Gastric Ulcer
Associated with Aspirin Ingestion A Repor!

FEDERAL REGISTER, VOL. 42, NO. 13i-—FRIDAY, JuLYy 8, 1977



35396

of 5 Cases and Review of the Literature,”
American Journal of Digestive Disease, 8:856~-
869, 1963.

(19) Cameron, A. J,
atients with Peptic Ulcer,”
ology, 4:705, 1973.

(20) Vihing, R. M. and G. D. Kersley, “AS-
pirin intolerance,” British Medical Journal,
T:444-445, 1957.

(21) Stubbe, L. Th. F. L, “Occult Blood
in Faeces After Administration of Aspirin,”
British Medical Journal, 1:1062-1066, 1958.

(22) Alvarez, A. S. and W. H. J. Suminer-
skill, “Gastrointestinal Hemorrhage and Sa-
licylates,” Lancet, 2:920-925 1958.

£23) Douthwaite, A. H. and G. A. M. Lin-
tdtt, “Gastroscopic Observations of the Effect
of Aspirin and Certain Other Substances on
the Stomach,” Lancet, 2:1222-1225, 1938.

(24) Schneideg, E. M, ~“Aspirin as a Gas-
tric Irritant,” Gastroenterology, 33:616-620,
1957, -

(25) Anderson, K. W, “A study of the
Gastric Lesions Induced in Laboratory
Animals by Soluble and Buffered Aspirin.”
Archives of International Pharmacodynamics,
152:392-403, 1964.

(26) Hurley, J. W. and L. Crandall, ""The
Effect of Salicylates Upon the Stomachs of
Dogs.” Gastroenterology, 46:36-43, 1964.

(27) Claman, H. N., “Mouth Ulcers AsSsO-
ciated with Prolonged Chewing of Gum Con-
taining Aspirin,” Journal of the American
Medical Association, 202:651-652, 1967.

(28) Segel, K. H, “Nochmals zur Gefaehr-
lichkeit der Azetylsalizylsaeure ihrer Salz und
Kombinationen,” (More on the Hazards of
Salicylic Acid, its Salts and Ccmbinations),
Therapie der Gegenwart, 103:1267-1272, 1964.

(29) Coldwell, B. B. and E. M. Boyd,
“Acute Rectal Toxicity of Acetylsalicylic
Acid,” Canadian Journal of Physiology and
Pharmacology, 44:909-918, 1966.

(30) Kawashima, Z, R. H. Flagg and D.
rox, “Aspirin Induced Oral Lesions: Report

a Case,” Journal of the American Dental
.ssociation, 91:130-131, 1975.

(31) Morgan, A, E. B. Truitt and G. H.
Frey, “Salicylate Absorption Patterns: A
Comparison Between Rectal and Oral Ad-
ministration,”” American Journal of Digestive
Diseases, 6:11-20, 1961.

(32) Cacchillo, A. F. and . W. H. Hassler,
“The Influence of Suppository Bases Upon
the Rectal Absorption of Acetylsalicylic
acid,” Journal of the American Pharmaceu-
tical Association, 43:633-685. 1954.

(33) Borg, K. O, G. Ekenved, R. Elofsson
and J. Sjogren, ‘'Bioavailabiilty and Toler-
ance Studies on Acetyl salicylic Acid Sup-
positories,” Acta Pharmaceutica Seucica,
12:491-498, 1975.

(34) Hurst, A. F. and G. A. M. Lintott,
“Aspirin as & Cause of Hematemesis: A
Clinical and Gastroscopic Study,” Guy's Hos-
pital Report, 89:173-176, 1939.

\/ (35) Davenport, H. W., “Gastric Mucosal
Injury by Fatty and Acetylsalleylic Acids,”
Gagtroenterology, 46:245-253, 1964.

36) Davenport, H. W. “Damage to the
Gastric Mucosa: Effects of Salicylates and
stimulation,” Gastroenterology, 49:189-196,
1965.

(37) Matsumoto, K. and J. J. Grossman,
“Quantitative Measurement of Gastrointes-
tinal Blood Loss During Ingestion of As-
pirin,” Proceedings of the Society of Ezperi-
mental Biology and Medicine, 102:517-519,
1£59.

(38) Davenport, H. W., “Fluid Produced by
he Gastric Mucosa During Damage by Ace-
tic and Salicylic Aclds,” Gastroenterology,

0:487-499, 1966.

(39) Davenport, H. W, “Salicylate Danidge
to the Gastric Mucosal Barrier,” New En-
qéand Journgl of Medicine, 276:1307-1312,

67.

v (40) Davenport, H. W., “Back Diffusion of
Acid Through the Gastric Mucosa and Its

“Aspirin Intake In
Gastroenter-

PROPOSED RULES

Physiological Consequences,” Progress in
Gastroenterology, 2:42-56, 1970.

(41) Morris, C. H,, J. E. Christian, T. S.
Miya, and W. G. Hansen, “Gastric Absorption
and Distribution of Acetylsalicylic Acid and
Other Acidic Compounds in the Rat,” Jour-
nal of Pharmaceutical Science, 59:325-329,
1970.

(42) Hingson, D. J. and S. Ito, “Effect of
Aspirin and Related Compounds on the Fine
Structure of Mouse Gastric Mucosa,” Gastro-
enterology, 61:156-177, 1971.

(43) Brodie, D. A. and B. J. Chase, "Eval-
uation of Gastric Acid as a Factor in.Drug-
Induced Gastric Hemorrhage in the Rat,”
Gastroenterology, 56:206-213, 1969.

(44) Ivey, K. J, 8. Morrison and C. Gray,
“Effect of Salicylates on the Gastric Mucosal
Barrier in Man,” Journal of Applied Physi-
ology, 33:81-85, 1972.

(45) Holt, P. R, **Measurement of Gastro-
intestinal Blood Loss in Subjects Taking As-
pirin,” Journal of Laboratory and Clinical
Medicine, 56:717-726, 1960.

(46) Cooke, A. R., ‘“The Role of Acid in
the Pathogenesis of Aspirin-Induced Gastro-
intestinal Erosions and Hemorrhage,” Amer-
ican Journal of Digestive Disease. 18:225-237,
1973.

(47) Rubin, R, E. W. Pelikan and C. J.
Kensler, “Effects of Unbuffered and Buffered
Acetylsalicylic Acid on Intragastric pH,” New
England Journal of Medicine, 261:1208-1212,
1959.

(48) Anonymous, "Gastric Ulcer and Gas-
tritis,” British Medical Journal, 2:62-63,
1971.

(49) Leonards, J. R. and G. Levy, “"Gastro-
intestinal Blood Loss from Aspirin and So-
dium Salicylate Tablets in Man,"” Clinical
Pharmacoiogy and Therapeutics, 14:62-66,
1973.

(50) Anderson, K. W, "Some Biochemical
and Physiological Aspects of Salicylate in-
duced Gastric Lesions in Laboratory Ani-
mals.” in “Salicvlates: an International Sym-
posium,” Edited by A. St. J. Dixon, et al,
Little Brown and Co., Boston, 1963.

(51) Murray, H. S, M. P. Strottman and
A. R. Cooke, “Effect of Several Drugs on the
Gastric Potential Diflerence in Man,” British
Medical Journal, 1:19-21,1974.

(52) Anderson, K. W., “The Gastroentero-
logical Side Effects of Anti-inflammatory
Drugs,” Excerpte Medica, (International Con-
gress Series), 82:245, 1963.

(53) Scott, J. T., I. H. Porter, S. M. Lewis
and A. St. J. Dixon, “Studies of Gastrointes-
tinal Bleeding Caused by Corticosteroids,
Salicylates and Other Analgesics,” Quarterly
Journal of Medicine, 30:167-188, 1961.

(54) Wanka, J., L. I. Jones, P. H. N. Wood
and A. St. J. Dixon, “Indomethacin in Rheu-
matic Diseases: A Controlled Clinical Trial,
Annals of Rheumatic Diseases, 23:218-225,
1964 .

(55) Geall, M. G., S. F. Phillips, and
w. H. J. Summerskill, “Profile of Gastric
Potenttal Difference in Man,” Gastroenterol-
ogy, 58:437-443, 1970.

(56) Nylander, G. and S. Olerud, "The V-5~
cular Patterns of the Gastric Mucosa Fol-
lowing Vagotomy.” Surgical Gynecology and
Obstetrics, 112:475-480, 1961.

(57) Pierson. R. N, P. R. Holt, R. M. Wat-
son and R. P. Keating, “Aspirin and Gastro-
intestinal Bleeding,” American Journal of
Medicine, 31:259-265, 1961.

(58) Wood, P. H. N., E. A. Harvey-Smith
and A. St. J. Dixon, "Salicylates and Gastro-
intestinal Bleeding,” British Medical Journal,
1:669-675, 1963.

(59) Summerskill, W. H. J. and A. S. Al-
varez, “'Salicviate Anaemia,” Lancet, 2:925—
928, 1958.

{60) Stubbe, L. Th. F. L., “The Role of
Aspirin in Causing Iron Deficiency Anemia,”

in “Salicylates: an International Sympos-
ium” Edited by A. St. J. Dixon et al., Littie
Brown and Co., Boston, 1863.

(61) Winawer, S. J., J. Bejar, R. S. McGray
and N. Zamcheck, “Hemorrhagic Gastritis:
Importance of Associated Chronic Gastritis,”
Archives of Internal Medicine, 127:129-131,
1971.

(62) Kulper, D. H, D. J. Fell, B. F. QOver-

holt and M. Pollard, “The Effect of Aspirin
on Fecal Blood Loss with Gastroscopic Cor-
relation in Healthy Volunteers,” Annals of
Internal Medicine, 70:1068, 1969.
/(63) Goulston, K., “Alka Seltzer and Gas-
trointestinal Bleeding,” Report to Miles Lab-
oratories, Inc., 1968, draft of unpublished
paper is included in OTC Volume 030122.

(64) Watson, R. M. and R. N. Pierson, Jr.,
“Effect of Anticoagulant Therapy upon Aspi-
rin Induced Gastrointestinal Bleeding,'
Circulation, 24:613-616, 1961.

(65) Winawer, S. J, J. Bejar and N. Zam-
check, “Recurrent Massive Hemorrhage in
Patients with Achlorhydria and Atrophic
Gastritis,”” Archives of Internal Medicine,
120:327-329, 1967.

(66) Barbour, H. G. and V. C. Dickerson,
“Gastric Ulceration Produced in Rats by Oral
and Subcutaneous Aspirin,” Archives of In-
ternational Pharmacology, 58:78-87, 1938.

(67) Ivy, A. C., M. L. Grossman and W. H.

Backrach, “Peptic Ulcer,” Blakiston Co.,
Philadelphia, 1950.
(68) Bockus, H. G, “Gastroenterology,”

Vol. 1, W. B. Sanders, Philadelphia, 1943.

(69) Isenberg, J. I., "“Peptic Ulcer Disease,"”
Postgraduate Medicine, 57:163-168, 1976.

(70) “Digestive Disease as a National
Problem II. A White Paper by the American
Gastroenterological Association.,” Gastroen-
terclogy, 53:821-833, 1967.

(71) Billington, B. P., “Gastric Ulcer: Age,
Sex and a Curious Regression,” Australian
Annals of Medicine, 9:111--121, 1960.

(72) Biltington, B. P, "“The Australian
Gastric Ulcer Change: Further Observations.”
Medical Journal of Australia, 2:19-20, 1960.
7/ (73) Gault, M. H, T. C. Rudwal and W. D.
Engles, "Syndrome Associated with the Abuse
of Analgesics,” Annals of Internal Medicine,
€8:906-925, 1968.

_~ (74) Douglas, R. A. and E. D. Johnson,
“Aspirin and Chronic Gastric Ulcer,” Medical
Journal of Australia, 48:893-897, 1961.

{75) Levrat, M. and R. Lambert, “"Aspirin,
Gastrointestinal Bleeding and Peptic Ulcer,”
American Journal of Digestive Diseases.
5:623-631, 1960.

o (76) Gillies, M. A. and A, P. Skyring. "The
Pattern and Prevalence of Aspirin Ingestion
as Determined by Interview of 2921 Inhab-
itants of Sydney,” Medical Journal of Aus-
tralia, 1:974-979, 1972.

./ (77) Gillies, M. A. and A. Skyring, “Gastric
and Duodenal Ulcer. The Association Be-
tween Aspirin Ingestion, Smoking and Fami-
1y History of Ulcer,” Medical Journal of Aus-
tralia, 216:280-285, 18€9.

.. (78) Gillies. M. and A. Skyring, ‘‘Gastric
Ulcer, Duodenal Ulcer and Gastric Carcino-
ma: A Case-Control Study of Certain Social
and Environmental Factors,” Medical Jour-
nal of Australia, 2:1132-1136, 1968.

v (79) Chapman, B. L. and J. M. Duggan,
“Aspirin and Uncomplicated Peptic Ulcer”
Gut, 10:443-450, 1969.

v (80) Duggan, J. M, “The Relationship Be-
tween Perforated Pepttc Ulcer and Aspirin
Ingestion,” Medical Journal of Ausiralia,

2:659-662, 1965.

/(81) Duggan, J. M. and B. L. Chapman,
“The ‘incidence of Aspirin Ingestion in
Patients with Peptic Ulcer,” Medical Journal
of Australia, 16:797-800, 1970.

_{82) Duggan, J. M., “Aspirin Ingestion
and Perforated Peptic Ulcer,” Gut, 8:631-
833, 1972.

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



(83) Duggan, J. M., “The Phenistix Test
in the Detection of Analgesic Abuse,” Medi-
cal Journal of Australia, 1:659-660, 1972.

(84) Levy, M.. “Aspirin Use in Patients
with Major Upper Gastrointestinal Bleeding
and Peptic-Ulcer Disease” New England
Journal of Medicine, 290:1158-1162, 1974.

(85) Kelly, J. J. Jr., “Salicylate Inges-
tion: A Frequent Cause of Gastric Hemor-
rhage,” American Journal -of Medicine,
232:119-128, 1956.

(86) Brown, R. K. and N. Mitchell, “The
Influence of Some of the Salicyl Compounds
(and Alcoholic Beverages) on the Natural
History of Peptic Ulcer,” Gastroenterology,
31:198-203, 1958.

(87) Thompson, C. E. R, P. M. Ashurst
‘and T. J. Butler, “Survey of Haemorrhagic
Erosive pa.strltis.‘_' British Medical Journal,
3:283-285, 1968.

(88) Jorgensen, T. G. and F. Gyntelberg.
“Occurrence of Peptic Ulcer in Copenhagen
in Males Age 40-59," Danish Medical Bul-
letin, 23:23, 1976.

(89) Cameron, A. J., “Aspirin and Gas-
tric Ulcer,”” Mayo Clinic Proceedings, 50:565-

70, 1975.
/ (90) Duggan, J. M. ‘“Acute Gastro-In-
testinal Haemorrhage Prognostic Factors on
a Conservative Regime.” Medical Journal of
Australia, 2:187-193, 1972

(91) McDonald, W. C., “Correlation of
Mucosal Histology and Aspirin Intake in
Chronic Gastric Ulcer,” Gastroenterology,
65:381-389, 1973.

(92) Miller, R. R., “Hospital Admissions
Due to Adverse Drug Reactions. A report
from the Boston Collaborative Drug Surveil-
latice Program,” Clinical Pharmacology and
Therapeutics, 14:142-143, 1973.

(93) Miller, R. R., “Analgesics’” in “Drug
Effects in Hospitalized Petients,” Edited by
R. R. Miller and D. J. Greenblatt, John
wiley and Sons, New York, 1976.

(94) Jennings, G. H., “Causal Influences in
Haematemesis and Melaena.” Gut 6:1-13,
1965.

(95) Needham, C. D, J. Kyle. P. F.
Jones, 8. J. Johnson and D. F. Kerridge,
“Aspirin and Alcohol in Gastrointestinal
Hemorrhage,” Gut, 12:819-821, 1971.

(96) Kossover, M. F. and M. H. Kapilan,
“The Role of Saligylates In Massive Gas-

trointestinal Hemorrhage,” The American
Journal of Gastroenterology, 35:445-454,
1961.

(97) Valman, H. B, D. J. Parry and N. F.
Coghill, “Lesions Associated with Gastro-
duodenal Haemorrhage in Relation to Aspirin
Intake,” British Medical Journal, 4:661-663.
1968.

(98) Lange, H. F., “Salicylates and Gas-
tric Hemorrhage II—Manifest Bleeding,”
Gastroenterology, 33:718-188, 1957.

(99) Babb, R. R. and R. S. Wilbur, “Aspirin
and Gastrointestinal Bleeding,” California
Medicine, 110:440-441, 1969.

(100) Smith, V M. and R. R. Babb, “As-
pirin-Rosetta Stone of Gastrointestinal

Hemcrrhage: A Point of View,” Military
Medicine, 133:965-970, 1568. -
(101) Astley. C. E., *"Gastritis, Aspirin,

and Alcohol,” British Medical Journal, 4:484,
1967.

 (102) Edelman, M. G., “Hematemese grave
par ulceration gastrique aigue consecutive
a l'absorption massive d'asprine,” Arch Meal-
adies App. Digest, 48:707-711, 1959.

(103) Waterson, A. P., ““Aspirin and Gastric
Hemorrnage,” British Medical Journal,
2:1531-1533, 1955.

(104) Langman, M. J. S, “Epideniological
Evidence for the Association of Aspirin and
Acute Gastrointestinal Bleeding,” Gut,
11:627-634, 1970.

(105) Sugawa, C.. C. E. Lucas and A. J
Walt, “Differentia: Topography of Acute Ero-
sive Gastritis due to Trauma or Sepsis, Etha-

PROPOSED RULES

nol and Aspirin,” Gastroenterology, 62:897,

1972,
.~ (106} Gelzayd, E. A. and D. W. Gelfand,
“Hemorrhagic Duodenitis: A Significant

cause of Gastrointestinal Bleeding,” Gastro-
enterology, 64:836, 1973.

L’ (107) Gelzayd, E. A, D. W. Gelfand and
“J. A. Rinaldo, Jr.. “Nonspecific Duodenitis,”
Gastroenterology, 64:731, 1973.

{108) Levy, G. and B. A. Hayes, “‘Physioco-
chemical Basis of the Buffered Acetylsalicylic
Acid Controversy,” New England Journal of
Medicine, 262:1053-1058, 1960.

(iiiy Adverse effects on hypersensitive
individuals. Aspirin has long been recog-
nized to produce allergic type reactions
in hypersensitive individuals (Refs. 1
through 9. 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 urticaria (hives), angioedema
(neurotic edema) (giant hives), 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 pultmonary) has bheen 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 with chronic
urticaria wiil experience exacerbation
when given aspirin (Refs. 14 through 16) .
The Panel concludes that these adverse
effects occur in a significant proportion
of 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 only one
or two aspirin tablets in individuals who
were known to be hypersensitive to as-
pirin (Refs. 5 and 6) .

(b) 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 be labeled
with the warning: “This product contains
aspirin. Do not take this product if you
are allergic to aspirin or if you have
cethma except under the advice and su-
pervision of a physician’.

The Panzl also considered the sugges-
tion (Ref 17) that the warning to asth-
matics should be directed only to the
asthma subgroup known to be most often
involved and that salicylic acid or acet-
aminophen can be recommended to this
and other aspirin sensitive groups as a
safe alternative. Evaluation of these and
other considerations relating to recom-
mended labeling statements involved as-
sessment of the current information re-
zarding the following: 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 bn the probable
mechanisms involved and susceptible
subgroups. These are complex and ex-
ceptions are numerous.

The Panel concludes that aspirin can
precipitate hypersensitivity reactions by
different mechanisms in different groups
of patients who may have entirely differ-
ent characteristics. The acceptable types
of substitute analgesics would also ap-
pear to be entirely different for the dif-
ferent groups.

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

It appears that the group usually ex-
hibiting an asthmatic response to as-
pirin does not usually have atopic char-
acteristics. Rather, they show thie usual
triad of aspirin hypersensitivity, nasal
palyps. and iate, abrupt onset of asthma
(Refs. 10 through 12). Current evidence
suggests this group involves a nonim-
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-
acin, 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-
riophen do not usually show cross-sensi-
tivities in this group (Ref. 20). Excep-
tions have been noted however (Ref. 13).

The second group are those who usu-
ally exhibit dermal reazctions, such as
urticaria or angioedema (Refs. 14, 15, 16,
and 19), but may also have asthma fol-
lowing aspirin ingestion (Ref. 19). 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
reaction (Ref. 19). This group appears
to be more susceptible to cross-sensitivi-
ties with salicylic acid and acetamino-
phen (Ref. 19).

Thus, although some generalizations
can now be made regarding the type of
reactions most likely to cccur inr a grouy
wrth particular characteristics. thie in-
terrelationships are complex. not pre-
cisely defined. and not likely to be under-
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stood by the majority of patients. It is
-ifficient to state that these relation-

ips are not discernible and cannot be
welf-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 hyvpersensitive to aspirin.

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

MecDonald 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
.1th aspirin were selected for aspirin
chalienge 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 and 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 with 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 when
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
polyps, chronic sinusitis and eosinophi-
lia. In general, aspirin-induced asthmat-
ics have not fitted the usual character-
istics of the typical ‘‘allergic” patient.
~he allergic patient most familiar is one

‘ho when exposed to some allergen
(reagin), such as pollen or a food, de-
velops “hay fever” watery and itchy eyes,

PROPOSED RULES

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
~eculiarity of attaching iteelf 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 cauSe the symp-
toms we 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 Type
I allergic hypersensitivity) are said to
carry no greater risk of 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 percent), the number of
asthmatic children who are allergic to
aspirin is only about 2 percent, accord-
ing to Falliers (Ref. 24). Falliers has
recommended to this Panel that the la-
bel warning for aspirin should state,
“some asthmatics (intrinsic nonaller-
gic type) may react adversely and there-
fore should not use aspirin without
medical advice.” One difficulty of this
suggestion 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, Yunginger et al. (Ref. 23) found
that four were in the group considered by
Falliers to be low risk. These four had
no history of nasal polyps and were char-
acterized by atopic constitutions includ-
ing sensitivities to seasonal pollens, a
family history of allergies and positive
skin tests. '

The mechanism involved in the in-
trinsic nonallergic aspirin-sensitive asth-
matic probably includes the effect of as-
pirin on prostaglandin synthesis (Refs.

20 and 21).

Polish workers recently demonstrated
bronchoconstriction in patients with as-
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 11 patients tested
after a dose of 5 mg. Therapeutic doses
of mefenamic acid and flufenamic acid,
and 200 to 400 mg phenylbutazone pro-
duced a bronchoconstrictor effect in
most patients. These five drugs all in-
hibited microsomal prostaglandin syn-
thetase. Salicylamide, acetaminophen,
benzydamine and chloroguine did not
inhibit prostaglandin synthetase and
did not produce bronchoconstriction.

(e) Urticarial (dermal) hypersensi-
tivity reactions. Speer states that the
most common manifestations of aspirin
sensitivity are urticariz (hives) and an-
gioedema (giant hives) rather than
asthma (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-
ly. Different mechanisms may be in-
volved. These patients frequently have
other allergies (food, drugs) and do not
necessarily exhibit the usual signs of
Jate onset and nasal polyps found in as-
pirin-induced asthmatics. In 112 patients
found sensitive to aspirin (1.5 percent
of all patients seen in a 10-year period),
there were 74 cases of urticaria and/or
angioedema and 38 cases of asthma. Of
interest is the fact that four of these
patients also reacted to acetaminophen.
Ot these, three developed urticaria and
one asthma.

In contrast io aspirin-induced asthma
which is usually precipitated only by as-
pirin and not salicylic acid, both aspirin
and sodium salicylate will exacerbate
chronic urticaria in 20 to 25 percent of
cases (Refs. 14 through 16).

Phills et al. using the rat mast cell
technique, which 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-
threatening. There are indications that
life-threatening anaphylactic shock is
often associated with patients with der-
mal rather than asthmatic reactions to
aspirin. Thus while typical (intrinsic,
nonallergic) aspirin hypersensitive pa-
tients (Type II) can frequently use sali-
cylic acid or acetaminophen or other
analgesics which 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 1) aspirin responders.

The American Academy of Allergy in

1973 (Ref. 25) approved the following
resolution:
While recognizing that acetylsalicylic acid
taspirin) is a valuable drug, the American
Academy of Allergy recommends that a for-
mulation containing aspirin and advertise-
ments promoting the formulation shouid
clearly indicate that the preparation con-
tains aspirin and that aspirin can be harm-
ful to some persons.
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The Panel is 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 Ilabeled
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 effects 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 (malforma-
tiol 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.

In 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 pregnaney and
parturition time in animals and in hu-
man retrospective studies will then be
summarized. Lastly, the effects on mater-
nal and newborn hemostatic mechanisms
will be described followed by the Panel's
conclusions and recommendations.

(a) Teratogenic potential and fetal
lethality. (1) Animal studies. Wwarkany
and Takacs (Ref. 1) reported for the first
time in 1959 that both methyl and so-
dium salicylate were teratogenic in rats.
The drugs were administered to preg-
nant rats subcutaneously from days 9 to
11 of pregnancy. However, the doses used
were, on a weight -basis, much greater
tran the therapeutic doses used in man.
Females received either single subcuta-
neous injections of methyl salicylate in
doses of from 0.1 to 0.5 ml (the mg/kg
dose was not specified) or sodium sa-
licylate in doszs of 60 to 180 mg (maxi-
mum 900 mg. kg based on the assumption
of a 0.2 kg rat). In addition, the terato-
genic doses (doses which caused malfor-
mations® were found to be quite close to
doses lethal to the embryo (developing
offspring) and toxic to the mother (Ref.
.

Larsson, Bostrom and Eriksson (Ref. 2)
in 1963 showed that large doses of sa-
licylates. 10 mg (maximum 500 mg/kg
based on the assumption of a 0.02 kg
mouse) sodium salicylate, administered

35399

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
mucopolysaccharide synthesis and sug-
gested that the embryos seemed to be
most sensitive when the injections were
given on the 12th and 13th day 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 compatred 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
A/Jax males, the resorption rate was low
even after injection of sodium salicylate
in late preghancy. 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
§howed 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 damage when pen-
tobarbital was given as a pretreatment.
There was little or no effect on the fetus
when a dase 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
day 16, death occurred in 70 percent of
the fetuses. Subcutaneous and subcap-
sular liver hemorrhages were found in
39 and 13 percent of the iiving fetuses,
respectively. Macroscopically visible sub-
mucosal hemorrhage in the stomach was
seen in 22 percent of the surviving fe-
tuses. When a dose of 750 meg/kg was ad-
ministered, four out of ten pregnant fe-
males died within 24 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
.ateresting, 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
meg/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 w@sed 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 benzoic 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 B.2.
telow—Benzoic acid-containing ingredi-
~nts.)

Since these and other reports have ap-
veared, questions are sometimes raised
about the possible embryotoxicity of
salicylates, particularly aspirin, in view
of its widespread use as an analgesic and
the high doses used in arthritis. For pur-
roses 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
kg (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 I) (food ad
Itbitum, no drug administration) had 2.6
percent of abnormal progeny. Group II
(250 mg/kg aspirin and food ad libitum)
had 23.8 percent of abnormal fetuses.
Group IIT animals on a restricted diet (6
g daily) had an incidence of 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,
umbilical hernia, scoliosis, anophthalnia,
cleft lip and palate, etc.

The data also show a significantly in-
creased number of resorptions in group
IV when compared to groups I, II. and
TII (pis less than 0.05). The litter size of

ntrol group I was 11.6 ~1.54, for group

« It was 9.4+145, for group III it was
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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 should 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 would
be lethal to humans (equivalent to 84 to
96 aspirin 325 mg (5 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 cn 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 women
were reviewed by the Panel to make an
assessment of the risks involved. Obvi-
ously, ethical and moral reasons pre-
clude specially desighed randomized
studies that would examine the effects of
salicylates on pregnancy. The Panel has
therefore had to rely mainly on retro-
spective studies, i.e., previous clinical ex-
perience or statistical records which are
subject to many valid criticisms and
from which conclusive evidence cannot
be definitively drawn. Several retrospec-
tive studies in humans attempting to
determine if a correlation exists between
aspirin ingestion and fetal malforma-
tions have been reported in the litera-
ture.

A retrospective survey of malformed
infants resulting from 833 pregnancies
during the period between 1964 to 1966
was performed in Wales by Richards
(Ref. 10). The mothers of the mal-
formed infants were matched with an
equal number of controels. women who
had given birth to normal infants. The
findings were based on interviews in the
homes of each mother of a malformed
infant and her matched control. In ad-
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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-
cvlate ingestion was relatively low, ie.,
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 preghancy such as
antibiotics, sulfonamides, steroids, seda- .
tives, iron, oral contraceptives, antiem-
etics, etc. However, the women taking
salicylates did not all take these varicus
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
that ‘‘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, he considered that 51 of
these statistically significant results
could have occurred merely by chance.

In reviewing the study, the Panel finds
several limitations which prevent a valid
interpretation of the findings. Even the
author acknowledges limitations to a
retrospecive 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
have been forgoetten; emphasis was
placed on the whole of the first trimes-
ter, whereas the critical periods of devel-
opment are short and occur at different
times for different organs; and lastly
that since a large number of tests of sig-
nificance had been performed, many ot
these apparently significant differences
could have arisen mainly by chance. The
Panel recognizes these deficiencies and
especially the fact that the statistical
analyses were not planned in advance of
the study. It is also important to note
that the study was not designed specif-
ically to evaluate the effects of salicy-
lates or other drugs but to evaluate
congenital malformations and environ-
mental influences in pregnancy. Many
factors besides drugs were evaluated
such as illnesses during first trimester,
smoking and diet habits, employment,
accommodations, water supply, etc.
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Nevertheless, the Panel concludes that
regardless of the circumstances, the
Panel views the summary conclusions of
the authors as very important. Namely,
the fact that Richards found many sta-
tistically significant differences between
cases and controls, those of greatest in-
terest (and possible importance) being:
(i) 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 on the cen-
tral nervous system (p is less than 0.05),
of the Alimentary 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 all 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 €.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 maiformed 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
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whole of pregnancy, the first trimester
and the first 14 and 56 days and all
abnormalities observed (which were fur-
ther divided into major and minor ab-
normalities). The data showed that an-
algesics were used by a significantly high
proportion of mothers of infants with
“all and minor” abnormalities during
the whole of pregnancy and “all’” abnor-
malities during the first 56 days of preg-
nancy. The authors specifically note that
“aspirin was taken by a significantly
higher proportion of mothers of all ab-
normal infants and of infants with ma-
jor abnormalities in the whole of preg-
nancy and of infants with all abnormal-
ities in the first tritnester.” It was speci-
fically concluded that the increased oc-
currence of congenital abnormalities as-
sociated with analgesics appeared to be
related to the aspirin content.

The data further showed no signifi-
cant differences for aspirin for the first
14 and 56 days. However, there was a
significant difference for the first 28 day
period where 8 out of 458 mothers (1.75
percent) in the “all” abnormalities
group had taken aspirin compared to 3
out of 911 mothers (0.33 percent) in the
control group (p is less than 0.05). The
abnormalities included achondroplasia,
hydrocephalus, congenital heart disease,
mongolism, congenital dislocation of the
hip, hydrocele, talipes. and papilloma of
the forehead. It should be noted that
Richards (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 in 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 presum-
ing teratogenic effects on the basis of the
associations found in the study. They do
recommend that any drug which carries
a suspicion of teratogenicity should be
avoided during pregnancy unless specif-
ically prescribed. More interestingly, 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 infants and drugs taken by their
mothers during pregnancy. Five 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)
whereas questionnaires were completed
by the mothers during their first visit
after delivery (reirospective). Although
it was reported that in the first trimester
of pregnancy 14.9 percent of the moth-
ers of the malformed infants took salic-
ylates as compared to 5.6 percent of the
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controls (p is less than 0.001). approxi-
mately the same percentage of mothers
of malformed infants and of the 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 alsc studied, the
author cautions that when a large num-
ber of significant tests are performed.
the possibility of chance correlations
must be taken into account; but the fact
that (e significant differences were
mostly confined to the first trimester.
lessens the probability that these differ-
ences arose by chance. Saxen also points
out that other drugs administered simul-
taneously may alter the response (o a
drug.

A survey in England by Crombie et al.
(Ref. 13 reported in 1970, compared the
number of aspirin prescriptions issued
by physicians to women in early preg-
nancy who had eventually delivered 2
congenitally malformed baby, with the
number of aspirin prescriptions issued to
women who had delivered a normal baby
There was no statistically significant
difference between the two sets of moth-
ers. The authors concluded that any re-
lationship between “drug consumption
and a congenital abnormality is indirect
and 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-
ltns (Ref. 14) reported in 1975, the in-
fants of 144 mothers who took salicy-
lates regularly during pregnancy were
studied with respect to birth weight,
perinatal 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 salicylate on infants whose moth-
ers regularly took salicylates during
pregnancy. After delivery, the babies
were divided into groups, ie., Group I
(64 infants) where the mothers had
taken salicylates daily and Group IT (82
infants) where the mothers had taken
salicylates at least once a week. Mothers
in Group I were matched with controls
for age, parity, gravity, ethnic group and
social class. Blood salicylate 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 tock
salicylates daily was significantly lower
than the mean control birth weight (p
is less than 0.005). The birth weight was
also found to decrease in relation to the
length of time (in years) that mothers
had been taking salicylates which sug-
gested that it may not be solely an effect
of salicvlates on fetal growih but rather
a cumulative secondary effect from some
maternal factor. When the present and
past pregnancies of the women were
combined, it was found that the still-
birth rate and the perinatal mortality
rate were significantly increased in in-
fants born to the Group I mothers (p is
less than 0.01 and 0.005. respectively!
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with regard to teratogenicity, there was
no significant increase in malformed in-
ants as compared to 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 salicylates 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 perinatal
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-
qucted in 12 hospitals throughout the

'S., 50,282 mother-child pairs were se-
sected 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 (héavy users) had taken
aspirin for at least 8 days during at least
1 of the first 4 Iunar 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- s follows:

CONGE:! “+1. MALFORMATIONS FOLLOWING
ASPIRI: .[\?OSURE IN EARLY PREGNANCY
GROUPS EVALUATED
Group I: Containing 5,128 *‘heavily” as-

irin-exposed mother-child pairs.
ription of heavy users above.)

({See de-

PROPOSED RULES

Group I1: Containing 9,736 aspirin-exposed
mother-child pairs.

Group II1: Containing 35,418 non-aspirin-
exposed mother-child pairs.

Findings of study

Parameter measured  Group ('-I'Iu‘up G;oun
I
Number malformed
children... ... ...._. 3 663 2,242
Percent of group. .. .. ... 6.7 68 6.3
Relative risk___.......... 1.06 108 1O

When the children were further di-
vided according to outcome, i.e., uniform
malformations (CN#&, 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 upper approximate limits p
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 to 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 were
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 of the less common
cutcomes. 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 nega-
tive confounding by undetected factors could
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 asplrin 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 tikelihood of
underestimation among heavy users. In ad-
dition, misclassification of aspirin users RS
non-users would have had to be very com-
mon to completely obscure an actual asso-
ciation, because the non-exposed group was
extremely 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 dramadtic 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 by Sione
et al. appears to be a misnomer as these
authors were really studying three non-
abusing populations and the ouicome
could have easily been predicted. A per-

son who has taken eight aspirin or thera-
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. cen-
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 of the duration of
pregnancy and parturition (labor and
delivery) time. Tuchmann-Duplessis et
al. (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-
mals 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: The
first control group consisted of 52 preg-
nant patients with rheumatoid arthritis,
“nonspecific collagen disease”, or de-
generative musculoskeletal disease who
were not taking aspirin or other 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 either control group
These differences were significant (p is
less than 0.025). The two control 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:

PROPOSED RULES

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
daily consumption greater than 3,250 mg for
at least the last 6 months of gestation (103
patients).

Group II: Control patients with rheumatic
diseases not taking aspirin (52 patients).

Group I11: Control healthy women not tak-
ing aspirin (50 women).

Results of study groups

Parameter measured

Length of gestation (days)
Length of labor (hours)
Birth weight (). ._.....-.-
Estimated blood loss (ml)

Group I Group I Group IIT
286.1+13.3 275.2%10.6 278.6=6.91
. 12.1=10.6 7.3x4.11 6.96=4.96
3,077.0=597.0 2,072.0=538.0 3,379.0=460.0
340.0%155.0 2144.0=111.0 235.0%97. 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. Prostaglandins 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.Since one of the actions of pro-
staglandins 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 OF MAIN CrinicAL FEATURES FroMm
REGULAR SALICYLATE INGESTION DURING
PREGNANCY

COMPARISONS OF STUDY GROUPS

Group I: Constant takers—analgesics
taken 2 to 12 times daily during entire preg-
nancy.

Group II: Intermittent takers—analgesics
taken at least once weekly during entire
pregnancy.

Group III: Controls—no analgesics taken
during entire pregnancy.

Results of study groups

Group 1 Ciroup Control

Anemia it pregnancy. . ...
Antepartum hemorrhage._ .
Postpartum hemorrhage
Transfusion at delivery.
Mean duration of pregna
Duration 36 weeks or less.
Duration 42 weeks or more
Mean curation of labor_ ..
Complicated delivery...

Caesarian seclion . ... ... ..o

Stillbirths. .

___percent. T4t v

¢ P is less than 0.025.
2 P s less than 0.050.
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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 group were
also much greater than in the controls
(p is less than 0.0F and less than 0.005,
respectively).

In another recent study reported by
Shapiro et al. (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 meodifica-
tion:

When a mother was enrolled in the study
more than once, a random pregnancy was se-
lected. This was done because perinatal

deaths in prior siblings may incréase the
risk of subsequent perinatal death. Pregnan-

cies lasting less than 7 lunar months were
excluded, since as explained below, the defi-
nition of heavy aspirin exposure used here
was partly dependent upon the duration of
pregnancy.

As in the previous study, women were
divided into those who were not exposed
to aspirin (14,956), 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 for at least 8
days per lunar month in at least 6 lunar
months. For pregnancies of 7 lunar
months duration, the drug had to be
taken for at least 8 days in each of at
least 5 lunar months.

The findings of the study in terms of
stillbirths and neonatal deaths according
to aspirin exposure during pregnancy are
as follows:

STILLBIRTHS, NEONATAL DEATHS, AND DMEaN
BIRTH WEIGHTS FOLLOWING ASPIRIN EXPO-
SURE DURING PREGNANCY

GROUPS EVALUATED
Group I Containing 1,515 heavily aspirin-
exposed rother-child pairs.
Group II: Containing 24,866 intermediate
aspirin-exposed mother-child pairs
Group III: Containing 14,956 non-aspirin-
exposed mother-child pairs
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Findngs of study

Patameter measured

Number stillbirths.
Percent of group..._ ...
Number of neonatal deaths._
Percent of group._........- .-
Mean birth weight (g) {Stand

White_ ... oo

Black oo

Group Group I Group 111
21 296 203
1.4 1.2 1.4
17 252 168
Ly 1.0 1.1
3,223(+20.4) 3.268( k4. 6) 3,260(+6.1)
3,074(£17.0) 3, 047(+4.6) 3.046(6.2)

The findings demonstrate that in this
study there is no evidence that aspirin
taken during pregnancy is a cause of
stillbirths, neonatal deaths or reduced
birth weight. e fact that white chil-
dren were asdociated with slightly re-
duced birth weight and for that matter
necnatal deaths could have been in the
authors’ views due to chance. Opposite
trends were evident in black children.

Criticisms of the study by Slone et al.
(Ref. 15) discussed above are equally val-
id here. However, it is the conclusion of
Shapiro, et al. that “based on our data,
we find no evidence that aspirin as used
by pregmant women in the United States
is related to perinatal mortality or low
birth weight.”

(c) Effects on maternal and newborn
hemostatic mechanisms. (1) Interfer-
ence with maternal hemostatic mecha-
nisms.—In the study of Lewis and
Schulman previously mentioned (Ref.
18), the average blood loss at delivery in
patients in Group I, patients taking large
doses of aspirin for at least 6 months of
gestation, was 340+155 ml compared to
744+114 ml and 235+97 ml in the two

ontrol groups. This difference was
found to be significant (p is less than
0.025) when the results were assessed us-
ing Student’s t-test.

Collins and Turner (Ref. 16) also
found that the incidence of antepartum
hemorrhage defined by the authors as
“bleeding greater than a show, after 28
weeks gestation,” and postpartum
hemorrhage defined by the authors as "a
blood loss of 600 ml of blood or more In
the first 24 hours after delivery,” was sig-
nificantly increased (p is less than 0.001)
when group I (constant takers) was com-
pared to controls. In the same study, the
authors also found that the incidence of
patients requiring transfusions at de-
livery was markedly increased when
groups I and IT (constant and intermit-
tent takers) were compared to the con-
trol group (12 percent (6 percent versus
0 percent, respectively) ).

(2) Effect of aspirin on newborn hemo-
stasis. Blever and Breckenridge (Ref.
20) studied the effects of prenatal ad-
ministration of aspirin on newborn
hemostasis. Fourteen newborn babies who
had been exposed to aspirin during the
week prior to birth were compared to 17
children whose mothers had not taken
aspirin. The two potentially adverse drug
reactions detected were platelet dys-
function and diminished factor XII
(Hageman Factor) in neonates born of
mothers who had taken ordinary doses of
aspirin during the last week of preg-

ancy. Aspirin-induced plateiet dysfunc-
Jion may have clinical relevance particu-
larly during difficult traumatic deliveries

or in the presence of other hemostatic
defects. The authors conclude that “un-
til the clinical significance of these find-
ings is more fully evaluated, it would
seem prudent to restrict aspirin during
the last month of pregnancy.”

Preliminary studies of premature in-
fants whose mothers have ingested as-
pirin during the week preceding delivery
suggest that this drug might be a risk
factor to these infants and produce clini-
cal bleeding (Ref. 21) . Studies are now in
progress to confirm this preliminary
finding.

Haslam, Ekert and Gillman (Ref. 22)
have reported one case of a “life-threat-
ening gastrointestinal hemorrhage” re-
quiring two transfusions in one infant
whose mother had taken calcium aspirin
(3 tablets of 300 mg on each of the last
3 days of pregnancy, making a total of
2,700 mg). The baby required a trans-
fer to a children’s hospital because of
vomiting blood at 4, 9 and 10 hours of
age as well as rectal hemorrhage (30 ml
of blood). Platelet function studies
showed that platelet aggregation was
impaired. Three weeks after the trans-
fusions, the platelet function had re-
turned to normal.

On the other hand, Turner and Collins
(Ref. 14) examined the infants born to
mothers who took salicylates regularly
during vregnancy and found that al-
though these infants had raised cord-
blood levels of salicylate. they did not
show signs of clinical bleeding.

(3 Salicylate exposure in the perin-
ate. Studies demonstrating the presence
of salicyluric acid in neonatal urine spe-
cimens have shown intrauterine fetal
exposure to aspirin or other salicylates.
Umbilical cord sera from 272 consecu-
tively delivered infants were examined
for salicylate by Palmisano and Cassady
(Ref. 23). Salicylate levels were unex-
pectedly found to be above 1 mg/100 ml
i 26 of the sera 19.5 percent). The degree
of fetal exposure to salicylate was indi-
cated by a mean concentration of 3.3 mg/
100 m! with a range of 1.2 to 10.9 mg/100
ml in this group. The mean reserve al-
bumin binding capacity in these infants
was significantly depressed (p is less than
0.03). The authors reported that unrec-
ognized fetal exposure to salicylate was
surprisingly common during late preg-
nancy. In view of comparable serum pro-
tein concentrations., the depression in
the mean reserve albumin binding capa-
city is unlikely to be related to different
albumin concentrations between the pos-
itive sera and control sera samples, Since
salicylates displace bilirubin from its
albumin binding sites (Refs. 24 and 25),
this could pose problems in neonatal hy-
perbilirubinemia. The problem seems o

be of such importance that Palmisano
and Cassady have proposed that blood
salicylic acid measurements should be
included in the clinical assessment and
management of neonatal hyperbilirubin-
emia (Ref. 23).

Turner and Collins (Ref. 14) had
shown that the babies of 144 mothers
who took salicylates regularly during
pregnancy had increased cord-blood
salicylate concentrations. Although ma-
ternal blood was not always collected
immediately after delivery it was always
taken while the mother was still in the
labor ward and, as expected, when the
maternal blood salicylates concentra-
tions were high, so were the cord-blood
concentrations. Unfortunately, because
of the timing it was not possible to com-
pare maternal and cord-blood levels di-
rectly but in most cases the cord-blood
concentrations were higher than the ma-
ternal concentrations.

It has been previously shown that the
concentration of salicylate in the blood
of the infant is usually higher than that
of the mother (Refs. 26 and 27). This
has been interpreted as an indication
that the fetus near birth has the phar-
macokinetics of a “deep” compartment
with respect to salicylate (Ref. 28).

Furthermore, another factor to con-
sider is that the apparent volume of
distribution for salicylates is higher in
the neonate (300 to 350 ml/kg) than that
for similar doses, on a body weight basis,
in older children and adults, namely 200
ml/kg (Refs. 29 and 30).

In a recent report Garrettson, Prock-
nal and Levy (Ref. 29) have described
the placental transfer and kinetics of
elimination of salicylates in an infant
whose arthritic mother took 6.5 g/day
aspirin during her entire pregnancy. The
baby was born with a salicylic acid con-
centration of 25 mg/100 ml plasma.
While salicylate elimination was slower
than in normal adults, it was more rapid
than in the newborn whose mother had
taken only one small dose of aspirin
shortly before delivery. The slower rate
of elimination in this infant when com-
pared to adults was described as due to
immaturity cf the glucuronidation path-
way and immaturity of the renal excre-
tory mechanism.

«d) Ccnelusiors and recommendations.
Any relationship regarding the possibil-
ity of any teratogenic effect of salicylates
in pregnant women has come from retro-
spective studies which are indirect and

_are possessed with obvious shortcemings.

As conducted, they do not unequivocally
demonstrate a teratogenic effect. Some
limitations of the study, as indicated by
the authors themselves, are that they
cannot distinguish between the effect of
the salicylates and the effect of the con-
dition for which the salicylates were
taken. In those specific studies (Refs. 14,
15, 18, and 19), in which the delivery of
women who had taken salicylates during
pregnancy was directly observed, no rela-
tionship between salicylates and terato-
genicity was found. Even in a survey in
which a comparison could be made be-
tween mothers of normal infants who

FEDERAL REGISTER, VOL. 42, NO. 131 —FRIDAY, JULY B,‘ 19727



had taken salicylates by prescription dur-
ing pregnancy and mothers of malformed
infants who had taken salicylates by
prescription, no difference was found
that would demonstrate any relationship
between salicylates and malformation in
the offspring. Of particular significance
in these retrospective studies, is the fact
that the women in the study who had de-
livered malfermed infants had taken sev-
eral drugs other than salicylates, either
alone or in addition to salicylates. This
meant that many tests for significance
had to be done during the statistical
analysis to determine whether an associa-
tion existed between the ingestion of a
drug and the development of a mal-
formati®n in an infant. The authors of
the retrospective studies recognize these
factors as limitations in the studies, and
they state that because so many tests of
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
nmother and the fetus were significantly
increased. High levels of salicylates in
cord-blood were correlated with high
levels of salicylates 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
iength of pregnancy and labor, and
bleeding before and after delivery (Ref.
16). The fetus was adversely affected as
evidenced by a decreased birth weight.
and 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, ie., 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
newborn 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 1s a potential hazard to the use of
aspirin during pregnancy and recoin-
mends the following warning on all as-
pirin-containing products *“Do not take
this product during the last 3 months of
pregnancy except under the advice and
supervision of a physician”
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(v) Adverse effects on the central
nervous system. 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 by
depression as shown by respiratory fail-
ure, collapse of the cardiovascular sys-
tem and coma. Tinnitus has been studied
recently in man (with rheumatold 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
serum salicylate concentration. The au-
thors emphasize the fact that patients
with preexisting hearing loss will not re-
port tinnitus as plasma salicylate con-
centrations increase.

"It has been known for some time that
salicylates produce a reversible ototox-
icity manifested by deafness (Ref. 4).
This was discussed recently by Jick et al.
(Ref. 5) who studied drug-induced deaf-
ness in 11,526 hospitalized patients. Fol-
lowing aspirin, deafness was noted in 11}
per 1,000 patients exposed. It is impor-
tant for physicians to monitor patients
receiving aspirin regularly at higher dos-
ages for hearing loss as well as the pres-
ence of tinnitus. Because tinnitus or
ringing in the ears is an early and fre-
quent sign of aspirin or salicylate over-
dosage and the other symptoms men-
tioned may vary and be misinterpreted.
the Panel believes that the labeling of
asoirin and other salicylates should con-
tain the following warning: “Stop tak-
ing this product if ringing in the ears or
other symptoms 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
> 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,
over 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 ccngeners for the years
1968 to 1974 (Ref. 3):

Deaths from accidental poisonings due to salicylates and congeners

1968

1969 1970° 1971 1972 1973 1974

Total deaths of children under 5 yr.
Total deaths for all ageg ,,,,,,,,,,,,

26
95

25
83

44
105

16
122

58 48
104 107

Thus, salicylate poisoning can result
in death and these drugs should not be
viewed as harmless household remedies.
Some authorities (Ref. T) feel that the
toxicity of the salicylates is underesti-
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

Jated drugs.
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(vi) Adverse effects on the kidney. As-
irin has been suggested as a contribut-
g factor in analgesic-induced kidney
disease. Studies of many animal species

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, studies in other species
of animals have shown no adverse effects
(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 proeducing nephropathy
are discussed elsewhere in this docu-
ment. (See part III. paragraph B.2.d. (2)
(ii) (b) (2) below—Mechanism of action
producing nephropathy.) In view of the
much higher incidence of the use of as-
pirin than of phenacetin 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-|

ropathies. i is supported by
“-recent epidemiologic studies which show
that aspirin alone is not a cause of per-
manent Cirreversible) 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 (chronic) aspirin consumption even
in the absence of phenacetin may cause
renal dysfunction in a small number of
long term aspirin users (Refs. 9 and 10).
The majority of these cases involved
abuse of analgesic gompounds 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 cgn-
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

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 low 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 terin 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 wculd 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-
other independent 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 is 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
rats, aspirin alone produced renal papil-
lary necrosis in a generally greater
number of cases than phenacetin alome
(Ref. 15).

Renal papillary necrosis has alsa been
induced in the dog. However, most ani-
mal studies have 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 susceptible 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. Mclver 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 to any of the ani-
mals (Ref. 13).

(¢) Clinical studies. In spite of the ex-
tensive use of aspirin and numerous at-
tempts* 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.di) (b
(@8] below—Epidemiological  studies.)
This study also could not show any as-
sociation between renal dysfunction and
ingestion of phenacetin compounds.

The better controlied long-term pro-
spective study of Dubach clearly showed
an association between analgesic abuse
of phenacetin combinations and de-
creased renal function (Ref. 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. 5), 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 of
‘therapy was 23 years, and mean daily
ingestionn was 5 g aspirin. The average
total amount of aspirin ingested was 42
kg. Studies of renal function and urinary
abnormalities revealed that although
minor histological or functional renal
abnormalities could not be ruled out. no
permanent kidney damage could be
demonstrated in these patients.

Macklon and coworkers (Ref. 6+ ini-
tially studied renal function in 17 pa-
tients with rheumatoid arthritis who
had ingested 5 to 20 kg aspirin. Renal
function was assessed by measuring se-
rum creatinine, creatinine clearance
and proteinuria. Fourteen of these
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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 Rheumatism 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 creatinine clear-
ance in rheumatoid arthritis. These find-
ings were not corrected for age of the
patients, and none had 2° creatinine
clearance less than 50 even though one
patient took a 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 reperts implicating products con-
taining 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 and renal
dysfunction (Refs. 1 and 2). Aspirin may
contribute to the nephrotoxic effect of
phenacetin through the impairment of
renal concentrating mechanisms (Ref.
151 or other possible mechanisms. Burry
(Ref. 21) speculates that the initial dam-
age occurs in the ascending limb of the
loops of Henle. Ischemia may be caused
by inhibition of prostaglandin E, synthe-
sis by aspirin. Phenacetin and its metab-
olites have a profound oxidative effect
on cells with salicylate-induced suppres-
sion of the hexose monophosphate shunt.
Burry and others have suggested that
aspirin may contribute to renal papil-
lary necrosis through an additive effect
even though aspirin alone is rarely asso-
ciated with renal papillary necrosis
(Refs. 8 and 21) .

REFERENCES

(1) Prescott, L. F. “Renal Papillary Necro-
sic and Aspirin,” Scottish Medical Journal.
14:82-85. 1969.

(2) Kincaid-Smith, F., B. M Saker, I. F. C
McKenzie and K. D. Muriden, “Lesions in the
Blood Supply of the Papilla 1n Experiméntal
Analgesic Nephropathy,” The Medical Jour-
nal of Australia. 1:203-206, 1968

(3) MclIver, M. A. and J. B Hobbs. “The
Faiture of High Doses of Aspirin to Produce
Renal Lesions in Pigs.” Medical Journal of
Australia, 1.197-199, 1975

(4y Dubach. U C. et al.. “Relation Between
Regular Intake of Phenacetin-Containing
Analgesics and Laboratory Evidence for Uro-
renal Disorders in a Working Female Popula-
tion of Switzerland,” Lancet, 1:539-543, 1975.

(4) Emkey. R. D. and J Mills, "Aspirin
and Analgesic Nephropathy.” Journal of
Ehewmatology, 1126, 1874,

35407

(6) Macklon, A F. et al., “Aspirin and An-
algesic Nephropathy,” British Medical Jour-
nal, 1:597-600, 1974.

(7) Bulger, R. J., L. A. Healey and P. Po-
linsky, “Renal Abnormalities in Rheumatoid
Arthritis.” Annals of Rheumatic Disease,
27:339-344, 1968.

(8) New Zealand Rheumatism Association
Study, “Aspirin and the Kidney,” British
Medical Journal, 1:593-596, 1974.

(9) Murray, R. M., D. H. Lawson and A. L.
Linton, ‘“Analgesic Nephropathy: Clinical
Syndrome and Prognosis,” British Medical
Journal, 1:479-482, 1971.

(10) Lawson, A. A. H. and N. MacLean,
“Renal Disease-and Drug Therapy in Rheu-
matoid Arthritis,”” Annals of the Rheumatic
Diseases, 25:441-449, 1966

(11) Beeley, L. and M. J. Kendall, “Effect
of Aspirin on Renal Clearance of *“I-Diatri-
zoate,” Britisit Medical Journal, 1:707-708.
1971

(12) Robert, M., J. P. Fillastre, H. Berger
and H. Malandain, “Effect of Intravenous In-
fusion of Acetylsalicylic Acid on Renal Func-
tion.” British Medical Journal, 2:466-467.
1972.

(13) Davies. D. F., and N. W. Shock. “Age
Changes in Glomerular Filtration Rate, Ef-
feclive Renal Plasma Flow and Tubular Ex-
cretory Capacity in Adult Males.” Journal of
Clinical Investigation, 29:496-507, 1950.

(14) Anonymous, “Analgesics and the Kid-
ney,” British Medical Journal, 3:123-124,
1973.

(15) Nanra, R. §. and P. Kincaid-Smith,
“papillary Necrosis in Rats Caused by As-
pirin and Aspirin-Containing Mixtures,”
Rritish Medical Journal, 3:559-561, 1970

(16) Nanra, R. S.. “Analgesic Nephro-
pathy,” The Medical Journal of Australia,
1:745-748. 1976.

(17) Anonymous ‘‘Analgesic Nephropathy
Some Unsolved Problems’ The Medical
Journal of Australia. 1:185-186, 1975.

(18) Harvald, B.. "Renal Papillary Necro-
sis.”" American Journal of Medicine, 35:481-
486, 1963.

(19) Otafsson, O, K. R. Gudmundsson and
A. Brexkan, “Migraine, Gastritis and Renal
Papillary Necrosis: A Snydrome in Chrcnic
Nonobstructive Pyelonephritis.” Acta Medica
Scandinarvica, 179:121-128, 1965.

(20) Lawson, D. H., “Analgesic Consump-
tion and Impaired Renal Function™ Journa!
of Chronic Diseases, 26:39-45, 1973.

(21) Burry, H. C. “Drug-Induced Nephro-
pathies,” Proccedings of the Royal Socicty
of Medicine, 66:897-900, 1973

(vil) Adverse effects on the liver. Sev-
eral recent studies have confirmed that
aspirin causes a reversible hepatotoxic-
ity (Refs. 1 through 9. Increased he-
vatiz dysfunction after aspirin ingestion
has been identified by increased serum
activity of transaminase (Refs. 1 through
4), serum glutamic oxaloacetic transami-
nase (SGOT) (Ref. 2), serum glutamic
pyruvic transaminase (SGPT) (Ref. 2}
and decreased activity of aspirin esterase
(Ref. 9.

The increased incidence of hepatotox-
icity has generally been observed in chil-
dren (Ref. 2) and adults (Refs. 7 and 8)
of both sexes treated for svstemic lupus
erythematosus or rheumatoid” arthritis
requiring moderate doses over a period of
cevera' weeks. The effect is apparently a
function of dose (Refs. 2 and 107, plasma
calicylate level (Ref. 100, the disease
state and preexisting liver disease (Ref.
9.

In children treated for juvenile rheu-
matoid arthritis requiring high plasma
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salicylate levels, over 65 percent experi-
ence elevated transaminase activity
Ref. 2).

Seaman and Plotz gave aspirin four
times 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 experi-
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 was stopped or the dose
reduced.

Rich and Johnson reported dose-re-
1ated hepatntoxicity of salicvlates in six
children with severe rheumatoeid arthri-
tis (Ref. 2). Elevated SGOT and SGPT
activities were observed in all patients
and occurred only when serum salicylate
levels were above 25 mg/100 ml. The ef-
fects occurred with sodium and choline
saicylic 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. 9). They concluded
.1at aspirin caused liver damage only in
adult patients with impaired 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 disease.

In view of the recent findings which
have confirmed that aspirin causes a re-
versible hepatitis, especially in children
and adults with systemic lupus erythem-
atosus or rheumatoid arthritis and for
other reasons elaborated elsewhere in
this document, the Panel concludes that
arthritic patients should not be self-
medicating without medical supervision.
(See part V. paragraph A. below—Gen-
eral Discussion.}) In addition, it is the
Panel's recommendation that profes-
sional labeling to health professionals
adequately alert physicians to the need
for periodic liver function tests. An OTC
liver warning labeling for this group is
therefore not necessary.

The Panel concludes that although
prolonged use of high doses of aspirin
may produce hepatotoxicity. the effect is
dose related, dependent upon the disease
state fcr which aspirin is indicated, and
is a function of any preexisting liver dis-
ease. In the opinion of the Panel, a warn-
ing that aspirin mayv cause liver disease

not warranted.
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(viii) Adverse effects of concomitant
use with other drugs or by persons with
certain disease states. The Panel has
earlier brieflv discussed the need for
caution in the use of salicvlates, 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-
teractions with Analgesic. Antipyretic
and Antirheumatic Agents.) Reports
have indicated possible drug interactions
between the salicvlates and other drugs
(Refs. 1 through 7). Individuals who are
taking prescription drugs may also use
OTC analgesics. antipyretics or anti-
rheumatics containing salicylates to re-
lieve pain. fever or headache without
consulting a physician. Therefore, to
alert such individuals that a drug inter-
action may occur between their prescrip-
tion drugs and salicylates, the Panel
recommends that the labeling of these
OTC products contains a general warn-
ing against the concurrent use of salicy-
late-containing preducts and certain
prescription drugs. The warning on prod-
ucts containing salicviates should read
“Caution: Do not take this product if
vou are presently taking a prescription
drug for anticoagulation i(thinning the
blood:. diabetes. gout or arthritis except
under the advice and stupervision of a
rhvsician™.

The effects of a drug may be modified
by prior or concurrent administration of
salicvlates. Such modifications or drug
interactions may alter the effectiveness
or toxicity of a drug by several mecha-
nisms. Pharmacokinetic interactions and
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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
interactioh 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-
fy the effect of drugs that are taken for
therapeutic use in the following disease
conditions:

(a) Anticoagulants used in the freat-
ment of blood diseases. As the Panel has
noted above, high doses of aspirin and
salicylic acid taken for several days can
increase prothrombin time significantly.
(See part II1. paragraph B.1.a.(2) (i) (@)
above—Decrease in prothrombin produc-
tion.) Aspirin in doses below those re-
quired for a hypoprothrombonemic ef-
fect may also increase bleeding time by
inhibiting aggregation of platelets. (See
part III. paragraph B.l.a.(2) (4)b)
above—Increased bleeding time and in-
hibition of platelet aggregation.) Aspi-
rin, particularly, should be avoided when
oral anticoagulants (especially the cou-
marins) are taken. Anticoagulants are
prescribed for thrombophlebitic and
thromboembolic states including post-
operative thrombophlebitis, pulmonary
embolism and coronary thrombesis.

Aspirin has an additive effect on the
action of anticoagulant drugs. Coumarin
anticoagulants {coumadin (warfarin so-
dium), dicumarol (bishydroxycouma-
rin), acenocoumarol, ethyl biscoumace-
tate, and phenprocoumon] as well as in-
dandione anticoagulants (anisindione,
diphenadione, and phenindione) would
all be expected to act in a similar manner
(Ref. 6). The inhibition of platelet ag-
gregation by which aspirin can signifi-
cantly increase bleeding time, may pre-
clude its concurrent use with heparin.

The available clinical data actually
provides_conflicting reports with regard
to the effects of aspirin on the prothrom-
bin time response to warfarin and other
oral anticoagulants. Nevertheless, in view
of aspirin’'s effect on gastric erosion. its
inhibition of platelet activity, and its
possibie direct inhibition of the pro-
thrombin complex, the possibility of in-
ducing a clinically significant problem in
patients receiving oral anticoagulants
needs to be recognized (Ref. 6. The con-
current use of large doses of salicylates
and anticoagulants mav lead to severe
hemorrhage unless the dosage of the an-
ticoagulant is reduced or the individual
stops taking the OTC salieylate (Ref.
2).

e Panel recommends that nonsalic-
vlate analgesics be used in patients re-
quiring oral anticoagulants of the cou-
marin type. Since documented adverse
effects with salicvlates have been shown
to be directly related to oral anticoagu-
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lants, and since the use of anticoagulants
must be closely monitored by a physiciap.
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 soncurrent 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
tolazamide 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
(pharmacologically active) antidiabetic
drug in circulation and increased hypo-
giycemia would result. The interaction
would result in poor control of diabetes
(Ref. 5. The only 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 desage when salicyvlates were discon-
tinued. This would need to be accom-
plished under the direct supervision of a
physician.

There have been no controlled clinical
trials demonstrating a direct relationship
between chlorpropamide and aspirin.”
However, as has been pointed out. the lit-
erature does indicate that the hypogly-
cemic activity of chlorpropamide may be
enhanced with use of aspirin, but maybe
only at uricosuric doses. Nevertheless.
because of this possibility and because
salicylates do have hyvpoglycemic prop-
erties, the Panel recommends that the
general warning advise against the use of
salicylates concurrently with prescrip-
tion drues used in the treatment cf dia-
betes.

(¢) Uricosuric inhibition in gout. In-
dividuals with gout have high serum uric
acid levels. Several prescription drugs
are prescribed for gout to decrease uric
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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. 6).

The concurrent use of salicylates with
uricosuric drugs results in 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. The 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
of the salicylates.

The Panel concludes that individuals
with gout should avoid salicylates. Be-
cause salicylates have been shown to an-
tagonize the effects of uricosuric agents,
the Panel Tecommends that the general
warning advise against the use of salicy-
lates concurrently with prescription
drugs used in the treatment of gout.

«d) Ulcerogenic enhancement in ar-
thritis. Almcst all anti-inflammatory
agents commonly used in rheumadtic
diseases can cause gastric ulcers. These
agents include aspirin, corticosteroids,
phenylbutazone and indomethacin. Al-
though the mechanisms by which the ul-
cerogenic effect is produced by these
agents are not definitely established, the
possibility of an increased incidence of
gastric ulceration when aspirin is used
concomitantly with other ulcerogenic
anti-inflammatory agents must be con-
sidered.

When corticosteroids and salicylates
are taken concurrently, the ulcer-pro-
ducing effect in the stomach is additive.
An increased ulceration hazard occurs.
In addition, the corticosteroids may in-
crease the excretion of salicvlates so that
to achieve a therapeutic anti-inflamma-
tory and ‘or analgesic effect, the dose of
the salicylates must be increased. If the
steroids are then withdrawn, the contin-
uing high dose salicylate medication may
lead to signs of salicylate toxicity (Ref.
5).
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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 of varying
significance. The Panel has considered
several other interactions between salic-
vlates 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-
acis or psoriatic arthritis. Salicylates po-
tentiate the therapeutic as well as the
toxic effects of this drug (Ref. 5). The
Panel is cognizant of the severity of this
interaction, particularly of its immuno-
suppressive effect. However, because of
the severe toxicity of methotrexate, phy-
sicians always carefully control the pa-
tient’s use of all other medications.
thereby negating the need for a warning.

Sulfonamides are antibacterials em-
ployed primarily in the treatment of uri-
nary tract infections. It has been sug-
gested that the increased antibacterial
activity resulting from the interaction
with salicylates is due to the ability of
salicylates to decrease the serum protein
binding of sulfonamides, thus increasing
the amount of free drug (pharmacologi-
cally active) (Ref. 6). Even though this
interaction can be potentially serious,
sulfonamides are usually used for treat-
ment 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
what 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 increasgd, 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
of OTC salicylates.
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(ix) Adverse effects resulting in iron
deficient anemia. Occult blood loss is
usually not clinically siznificant (Refs.
1 and 2». but prolonged use of aspirin
can result in greater occul: bleeding in

me patients and cause a persistent,

.erwise inexplicable, iron deficient
anemia (Refs. 3 through 4). This has
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been observed in adults, particularly in
some studies in rheumatoid arthritis
(Ref. 5). At the same time it is known
that anemia associated with some rheu-
matoid diseases will improve when the
disease is brought under control with
therapeutic doses of aspirin. Aspirin has
been recently re-emphasized as an im-
portant consideration in the -diagnosis
of anemia in children (Ref. 6). )

Aspirin causes occult blood loss from
the gastrointestinal tract. This has been
discussed extensively elsewhere in this

document. (See part III. paragraph
B.1.a.(2) (ii) (e) - above—Occult bleed-
ing.)

Stubbe (Ref. 1), in a study on the
presence of occult blood in the feces due
to aspirin ingestion, stated that:

It has been demonstrated that the loss of
blood (produced by esspirin) may not always
be ignored; this applies especially to the
extent 'to which the patient is a2iready anae-
mic and in a bad state generally. The taking
of aspirin over a long period is most common
in the case of perscns suffering from rheu-
matoid arthritis. Many sucnh patients are
anaemic, a state of which has always been
regarded as a consequence of the rheumatic
process. Now that wc 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 anaemia.

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 ml (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 salicylates 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 salicy-
lates. The first, a 39-year-old man, com-
plained of fatigue and exertional dysp-
nea. For 7 years he had suffered from
migraine headaches and had taken an
average of 8 to 10 tablets of aspirin
weekly. His hemoglobin was 8.4 g/100
m! and there were hematological fea-
tures of iron deficiency. A history failed
to reveal the cause of the anemia, and
after responding to intravencus iron
therapy he was discharged to the outpa-
tient department where he was followed
with oral iron treatment. Six mionths
later he was readmitted to the hospital
with severe anemia (hemoglebin 4.2
g/100 mb . He again respciiied favorably
to intravenous iron therapy ond

thor

continued iron injections as an outpa-
tient.

The clinical and hematological find-
ings were compatible with iron deficiency
anemia due to chronic hemorrhage. Oc-
cult blood tests in the stools were nega-
tive while the patient was hospitalized.
It was difficult to diagnose the reason
for the anemia.

Then, on two occasions aspirin (10
gr) was administered three times daily
and the occult blood tests showed strong-
ly positive results. Confirmation of the
relationship between salicylate consump-
tion and the anemia was obtained when
the patient was advised to discontinue
the intake of aspirin. Iron therapy could
soon be discontinued and at the time
of publication there 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
dyspnea, 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. Her
history also included a complication of
hemorrhage during her “fourth con-
finement” (fourth child delivery) for
which she had received a blood 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 again very difficult. The patient was
experimentally administered 10 gr
aspirin four times daily which was fol-
lowed by strong occult blood reactions
in the stools.

This patient again was advised against
salicylate ingestion and an alternative
analgesic was suggested. The patient
started to take salicylates after having
recovered from the anemia and again
her hemoglobin decreased from 14.6 to
11.2 g/100 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, this woman had to
undergo not only anemia of long time
duration but dilatation and curetage and
eventually even hysterectomy at the age
of 29 years.

Stubbe has described 16 cases of severe
ircn deficiency anemia due to blood loss
asscceinted with aspirin ingestion (Ref.
<) . Stubbe comrments:
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In every patient the use of aspirin, even
if 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 of these patients. It appears that the
use of aspirin certainly does not need to be
extravagant 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:

(1) reason for taking aspirin: rheumatic
complaints, 4; headache, 12 (patients);

(il) daily dose of aspirin 0.5-3 g in 15
(patients);

(iii) Age less than 25 years in 9.

{iv) Sex 15 females;

(v) Hemoglobin less than 9.0 g/100 mt
in 15. >

He then commented on the difficulties
of 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 be 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 hematocrit 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 salicylates, and
without any transfusion his hematocrit
rose from 19 percent upon admission to
25 percent 2 weeks later; a month later
it was 34 percent and 3 months later it
was normal.

The second case described in this re-
port was that of a -40-year-old woman
who was admitted with severe anemia
after an episode of melena.

The patient later admitted taking an
aspirin-containing 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 beenh reported to
occur in children (Ref. 6). The first case
was that of a 3-year-old child who had
recgeived 150 mg aspirin nightly as a
“sedative”. His hemoglobin was 5.2 g/100
ml 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
m! 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 g/100 m! 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
630 mg aspirin daily and often 600 mg at
night 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 showed 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-month-old infant who
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 review of the
literature suggest that caution should
be exerted during aspirin therapy and
that when pallor, fatigue and easy ex-
ertion are Lhe symptoms the possibility
of aspirin-induced anemia should be in-
vestigated.
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(3) Dosage. 1) For products contain-
ing 325 mg (5 gi) per dosage untt. (@)
Standard schedule. Adult oral dosage is
325 mg (5 gF) to €50 mg (10 gr) every 4
hours while symptoms persist not to ex-
ceed 3,900 mg (60 gr) in 24 hours for not
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more than 10 days. Children 11 tc under
12 years oral dosage is 4837.5 mg (7.5 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 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 ¢ hours
while symptoms persist not to exceed
812.5 mg (125 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 (1C 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
under 12 years, there is no recom-
mended dosage except under the advice
and supervision of a physician.

(iiy For products containing 80 mg

1.23 gry per dosage unit. Children 11 to
under 12 years oral dosage is 480 mg
(738 gr) every 4 hours while symptoms
cersist not to exceed 2,400 mg (369 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
symptoms persist not to exceed 2,000 mg
(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
while symptoms persist not to exceed
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 (3.69 gr)
every 4 hours while svmptoms persist not
to exceed 1,200 mg (18.45 gr) in 24 hours
for not more than 5 days. Children 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 recommended
dosage except under the advice and
supervision of a physician.

(iiiv For products containing more
than 325 mg (5 gr) but not more than
421 mg 1648 gr) per dosage unit. Adult
cral dosage is more than 325 mg (5 gr)
but not more than 842 mg (1296 gr!
initiallv, followed by more than 325 mg
5 gr) but not more than 421 mg 16.48
gr) every 3 hours while symptoms persist
not to exceed 3,789 mg (5832 gr) in 24
hours for not more than 10 days. For
children under 12 yvears, there is no rec-
ommended dcsage except under the
advice and supervision of a physician.

(iv)y For products containing more
than €21 mg «6 48 gry but not more than
485 ma «7.46 gry per dosgge unit. Adult
oral dosage is more than 421 mg (6.48
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gr) but not more than 970 mg (14.92 gr)
initially, folowed 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)
it not more than 970 mg (14.92 gr)
every 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 (7.46 gr) but
not more than 1,000 mg (15.38 gr) ini-
tially, followed by more than 485 mg
(7.46 gr) but not more than 500 mg (7.69
gr) every 3 hour® or 970 mg (14.92 gr)
but not more than 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.

(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-

1ph B.1. below—Category I Labeling.}

addition, the Panel recommends the
tollowing 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”.

(¢) For oral product formulations to
be chewed before swallowing: “De 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=s
Unit and Analgesic Equivalence Value.)

The Panel recommends that all prod-
ucts corftaining aspirin be clearly labeled
as containing aspirin on the principal
display panel. In addition, labeling shall
state in metric units and secondarily i1
apothecary units the quantity of aspirin

or 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 siandard
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-,

pirin dosage unit. While the Panel rec-
ommends 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
tide applicable dosage form such as tablet
r 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 (N-acetyl-p-aminophe-
nol» 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 proposed 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 by 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 25 hours and was ter-
minated at about 4 hours after adminis-
tration. They also showed that the
analgesic effect obtained with acetamin-
ophen was significantly superior to that
of placebo (Ref. 5).

Zelvelder administered repeated doses
of 500 mg 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
Tsing 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 Wallenstein
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 1is, 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 Moertel, Ahmann, Tay-
Jor 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 10
and it ratec 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
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 anti-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 where
acetaminophen was studied in patients
with headache (Refs. 15 and 16). Acet-
aminophen 650 mg, was shown to be ef-
fective in the treatment of headache.
Additionally, in- 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,
395 mg acetaminophen and 100 mg di-
chloralphenazone, (b) 325 mg acet-
aminophen and (¢) 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 alb 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
propoxyghene hydrochloride and 30 mg
caffeine. One tc 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
hydroxyzine.”

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
it less useful in -conditions having an
inflammatory component (Ref. 21).

(2) Safety. 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 a variety
of disease states. There was no increase
in fecal blood loss (Ref. 22). There were
no stomach mucous membrane reactions
in patients with gastrointestinal illnesses
(Ref. 23). There was no interference
with the action of drugs which promote
uric acid excretion in the urine (Ref. 24).
No effects on clotting were seen in hemo-
philiacs (Ref. 25). However, several stud-
ies have shown small increases in blood
clotting time in patients using acetami-
nophen, but concurrent anticoagulant
therapy was considered manageable with
conventional precautions (Ref. 26).
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Larger than normal doses were required
to produce a mild methemoglobinemia (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 II. 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. 28), thrombo-
cytopenic purpura (characterized by
“plack 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 well-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 by 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.. (dose that
kills 50 percent of the animals) of acet-
aminophen in male rats was reported to
be 3.710 mg/kg (Ref. 31}, as compared
to the previously reported LD.. of 1.650
me kg for phenacetin in the female rat
(Ref. 32). The LD.. of acetaminophen in
the rat is about 300 to 400 times the usual
cingle dose in 50 to 70 kg (110 to 150 1b)
adult humans.

In an acute toxicity 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
rhenacetin. Rats dying in 24 hours
showed extensive capillary-venous con-
gestion. tubular nephritis and centrilob-
ular hepatitis (kidney and liver inflam-
matory conditions, respectively). When
deaths occurred later with acetamino-
phen the hepatitis had progressed into
hepatic necrosis.

A 100-dav LD-. of acetaminophen in
the rat was found to be 770 mg/kg daily:
the 100-day LD-. was estimated to te 400
mg/kg daily (Ref. 33). Extrapolating to
humans ranging in weight from 50 to 70
kg (110 to 150 lb) the latter dose repre-
sents about 5 to 7 times the usual maxi-
mum recommended daily dose of 3,900
mg.

Boyd further found that his 100-day
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 190-day LD dose, in-
cluded kidney and hver damage.

(ii) Acute toricity 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 17 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 developed liver damage, 17
progres_sed 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” (acetaminophen). In all
these series it was noted that other drugs
were, or may 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 (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 less than 15 g
are not usually associated with serious
liver damage. The much lower incidence
of reported acetaminophen hepatotoxic-
ity in the U.S.A compared 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 (Ref.39).

A dose of 15 g is 23 times the usual
recommended single dosage of aceta-
minophen (659 mg) and about 4 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 liver is
related to glutathione depletion (Ref.
40) .
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Since acetaminophen is metabolized by
the liver the question of the safety of

s use in the presence of liver disease
,hould be considered.

In a study of 72 patients with various
forms of liver disease given 10 mg/kg of
acetaminophen, Fevery and de Groote
(Ref. 41) found an increase in both the
serum levels and urinary excretion of
unconjugated acetaminophen in the
presence of certain liver diseases (paren-
chymal disease with hyperbilirubinemia
or obstructive jaundice). Patients with
cirrhosis exhibited plasma levels 2 to
3 times higher than those observed in
subjects with no liver damage indicating
decreased ratessof 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-
servations would not be expected to show
differences in metabolism of free drug
as would be expected from the pharma-
cokinetic characteristics of this drug.
vVest and Fritz (Ref. 42) observed a
lowered ability of the liver to conjugate
acetaminophen in six children with in-
fectious hepatitis given 10 or 20 mg/kg
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
hat the relative rate of conjugation can

decreased significantly without sig-
..ficant 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
corjugation 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
(Ref. 43) found no effect on the excre-
tion of conjugated acetaminophen but
did find a significant decrease in dia-
betics. Schmid and Hammaker (Ref.
44) observed no significant reduction in
the formation of conjugated acetamino-
phen in five patients with Gilbert’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-
minophen up to 16.6 mg/kg (Ref. 45),
or by 100 mg 3 times daily rectally for
3 davs (Ref. 46) .

There have been no clinical studies of
the effect of liver disorders on metabolic
pathways other than the glucuronide and
sulfate conjugation pathways through
which acetaminophen may be metabo-
lized. In this tonnection Mitchell et al.

Ref. 40) have postulated that a minor

t as yet unidentified highly reactive
metabolite formed by nonconjugating
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enzymes (mixed oxidase) is responsible
for the liver toxicity of acetaminophen.
In normal subjects the concentration of
this metabolite is low, and it is further
conjugated with glutathione to a non-
toxic metabolite. At high doses gluta-
thione stores may be overwhelmed and
the reactive metabolite reacts chemically
with other compounds in the cell which
results in necrosis. It is pertinent to know
whether liver disease might affect the
liver toxicity of acetaminophen by inter-
fering with the production of this toxic
metabolite by nonconjugating path-
ways and further conjugation with
cysteine to a nontoxic substance.

There is evidence in the results of the
above studies that in some forms of liver
disease there is a decrease in the con-
jugation of acetaminophen. This effect
significantly increases the half-life of
acetaminophen to 3 to 4 hours in some
cases. It is perhaps significant that in
toxic reactions to overdoses of aceta-
minophen the half-life is usually in-
creased to 4 hours (Ref. 35).

Decreased metabolism of acetamino-
phen by normal conjugation mechanisms
(glucuronide and sulfate) observed in
'some patients with chronic liver disease,
could potentially increase toxicity of ac-
etaminophen by increasing the relative
fraction metabolized through noncon-
jugating pathways to the toxic metabo-
lite. Decreased conjugation could also in-
dicate decreased capacity of the liver
to further conjugate the toxic metabo-
litds with gluthathione to a less toxic
conjugate.

An alternative explanation for the in-
creased susceptibility of chronic alco-
holics to the hepatotoxicity of acetamin-
ophen (Ref. 47) is the induction of the
microsomal 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 7 days
(2.8+0.7 hours)) (Ref. 49).

Thus several types of liver disease re-
sult in prolonged half-lives 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 acetaminophen 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 hepatoxicity. Well designed stud-
ies to answer this question are needed.
Although the Panel does not have evi-
dence to warrant a warning to persons

with liver disorders at this time, it is
noted that there is no evidence to ex-
clude this possibility and the considera-
tions discussed above require that this
possibility not be dismissed.

Although the Panel concludes that ad-
ditional studies are needed to determine
if a warning is required for normal doses
in adults or infants with liver disease,
overdose may result in such severe liver
damage that a label warning regarding
this effect is obligatory. The basis for
such a warning is well documented in
several recent reviews of the hazards of
acetaminophen overdosage, especially
with respect to the harmful effects on
the liver (Refs. 39, 48, and 50 through
52).

The warning should state: “Do not
exceed recommended dosage because
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 in-
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 to 18 g daily
for 6 months in combination with pro-
portionately large doses of chlor-
mezanone. Two other cases, though
questionably attributed to acetamin-
ophen (Ref. 54), involved in one case
this type of kidney injury which conk
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 15 g
acetaminophen daily 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. Nanra (Ref.
56) mentioned two other cases of anal-
gesic-induced kidney - injury 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. 57) and the Royal Austra-
lasian 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 in the urine
following the intake of 36 g aceta-
minophen daily for 5 days. In the latter

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



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-
fect was considerably less than that seen

in subjects taking similar doses of
aspirin. )
Edwards, Edwards, 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. T) noted no blood, liver or kidney
disturbances in human subjects receiv-
ing 3.6 g daily for up to 116 weeks.

In an 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 acetamin-
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 meg/ke,
had no such effects and did not differ
from aspirin or placebo. However, Nakra
et al. recently reported that some pa-
tierits, 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
confinued to abuse acetaminophen com-
binations after the removal of phen-
acetin from proprietary products, do not
indicate a primary abuse potential of
acetaminophen or of its analgesic
mixtures.

The Panel concludes from observa-
tions reviewed above that acetamin-
ophen may be taken in recommended
doses without undue risk.

The Panel has examined the regula-
tions of the Poison Prevention Packaging

PROPOSED RULES

Act of 1970 as set forth in 21 CFR 1700.15
(a), (b) 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 of
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 contain-
ing 325 mg (5 gr) per dosage umnit. (a_)
Standard schedule. Adult oral dosage is
325 mg (5 gr) to 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. Children 11 to
under 12 years oral dosage is 487.5 mg
(7.5 gr) every 4 hours while symptoms
persist not to exceed 2,437.5 mg (375
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 un-
der 9 years oral dosage is 325 mg (5
gr) every 4 hours while symptoms per-
sist not to exceed 1,625 mg (25 gr) in
24 hours for not more than 5 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
vears oral dosage is 1625 mg (2.5 gr)
every 4 hours while symptoms persist not
to exceed 8125 mg (12.5 gry in 24 hours
for not more than 5 days. For children
under 2 years, there is no recommended
dosage except under the advice and su-
pervison 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) every 4 hours while symptoms per-
sist not to exceed 3.900 mg (60 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.

(iiy 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 (36.9 gr)
in 24 hours for not more than 5 days.

and M. Goldberg,

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
(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
while symptoms persist not to exceed
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 (3.69 gr)
every 4 hours while symptoms persist
not to exceed 1,200 mg (18.45 gr) in 24
hours for not more than 5 days. Children
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.

(iii) For products containing 500 my
(7.69 gr) per dosage unit. Adult oral
dosage is 500 mg (7.69 gr) to 1,000 mg
(15.38 gr) initially, followed by 500 mg
('7.69 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.
(@) “Do not exceed recommended dosage
because severe liver damage may occur”.

(by“Do not take this product for the
treatment of arthritis except under the
advice and supervision of a physician’.

(i) 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-
lished standard of 325 mg (5 gr) aceta-
minophen per dosage unit. (See part IT.
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 display panel. In
addition, labeling shall state in metric
units and secondarily in apothecary units
the quantity of acetaminophen per dos-
age unit.

ta) Products containing the standard
acetaminophen dosage unit. The Panel
recommends that products containing
only 325 mg (5 gr) acetaminophen per
dcsage 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 capsule.

(b) Products containing asetamino-
phen in an amount different than the
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 Admiristration 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 (71.69 gr) acetaminophen per dosage
unit compared to the established stand-
ard of 325 mg (5 gr) acetaminophen per
dgsage unit”. The term “dosage unit”

v be replaced by the applicable dosage
fhrm su&h as tablet or capsule.

¢. Calcium carbaspirin. 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 while symptoms per-
sist not to exceed 4,968 mg in 24 hours
for not more than 10 days.

(1) Effectiveness. 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 effect 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 which analgesic
effects are achieved” (Ref. 4).

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 325 mg».
In addition, the previous discussion on
aspirin dose-response relationship re-
garding the lack of correlation between
blood levels and threshceld levels of an-
algesia, rapidity of onset of analgesic
action. intensity of analgesia, and dura-
tion of pain relief, are equally applicable
to calcium carbaspirin. (See part IIL
paragraph Rla.(D) above—Effective-
ness.)

(2) Safety. Evidence indicates that
calciuin carbaspirin is as safe as aspirin
when taken in equivalent doses (Ref. 5.
It is a complex of urea and calcium
acetvlsalicylate which is hvdrolyzed
(broken down) in the gastrointestinal
tract to aspirin, calcium and urea. While
caleium carbaspirin has a more rapid
dissolution rate than aspirin, the
amounts of calcium and urea formed
from the breakdown of therapeutic doses
of calcium carbaspirin would not be ex-
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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.la.(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 significant 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
carbaspirin produced significantly less
gasiric 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. T), and
this difference was highly significant (p
is less than 0.01).

In an unpublished study submitted by
the manufacturer (Ref. 5), 20 patients
with known intestinal ulcers and 20 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
caleium carbaspirin revealed guaiac re-
agent-positive stools in all three situa-
tions, and no difference could be ob-
served between the three treatments.
The data are difficult to assess; the re-
sults were not presented in tabulated
form and the data were not statistically
analyzed.

The Panel concludes that while slightly
less gastrointestinal bleeding may re-
sult from the use of calcium carbaspirin,
not enough evidence exists to differen-
tiate this effect quantitatively from that
of aspirin. Consequently, all cautions re-
quired for aspirin should be required for
calicum carbaspirin.

(3y Dcsage. Adult oral dosage is 414 to
828 mg every 4 hours while symptoms
persist not to exceed 4.968 mg in 24 hours
for not more than 10 days. Children 11 to
under 12 years oral dosage is 621 mg
every 4 hours while symptoms persist not
to exceed 3.105 mg in 24 hours for not
more than 5 days. Children 9 to under
11 years oral dosage is 517.5 mg every
4 hours while symptoms persist not to
exceed 2,587.5 mg in 24 hours for not
more than 5 dayvs. Children 6 to under
9 years oral dosage is 414 mg every 4
hours while symptoms 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 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 ac-
tive ingredients. (See part IIl. paragraph
B.1. below—Category I Labeling.) In ad-
dition, the Panel 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”.

(¢) 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-
lv labeled on the principal display panel:
“Eqguivalent to X mg (X gr) per dosage
unit of the established standard of 325
mg (5 gr) 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 cr capsule. For ex-
ample, a product containing 414 mg cal-
cium carbaspirin per tablet (dosage
unit) shall be labeled, “Equivalent to 325
mg 5 gr) per tablet of the established
standard of 325 mg (5 gr) aspirin per
tablet’.
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d. Choline salicylate. The Panel con-
cludes that choline salicylate is a safe
and effective OTC analgesic when taken
in the recommended dosage of 435 to-870
mg every 4 hours while symptoms persist
not to exceed 5220 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 comp%tred, and experience
with sodium salicylate suggests that
from the standpoint of analgesia at least,
simple salicylates are less than equian-
algesic when compared with equivalent
"rses of aspirin.”’

While no well-controlled clinical stud-
.es 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) 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 with choline salicylate.
In other cases in which the effett of as-
pirin was not previously ascertained, a
crossover study was performed. Physical
differences in the appearance of both
drugs precluded the use of a double-blind
techinique. Finally, in some cases the phy-
siciann compared the effects of choline
salivelate in some patients with the
known effects of aspirin in his patient
population at large. The author con-
cluded that ‘“‘choline salicylate displayed
a more favorable effect than aspirin.” No
adequate statistical analysis is presented
to support this conclusion.

Leary (Ref 1) has also reported that
salicvlate concentration in the blood of
man risés faster and to a considerably
higher level after the administration of
choline salicylate than after the admin-
istration of aspirin.

Levy. Gumtow and Rutowski (Ref. 4).

1 a study with 12 healthy male volun-
teers. assessed the blood plasma levels 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 (Ref. 4},

Wolf and Aboody (Ref. 5) 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 determined, 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 has
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
adhesiveness involved in the clotting
mechanism. Howerer, choline salicylate
in large doses does have an effect on
another asvect of the clotting mecha-
nism, an hypoprothrombinemic effect.
Therefore. the caution concerning bleed-
ing should be addressed to that popula-
tion which is exposed to large doses of
choline salicylate.

There have been many reports assess-
ing the occurrence of gastrointestinal
hleeding associated with the use of cho-
line salicylate. Watson and Pierson (Ref.
8 measured gastrointestinal bleeding in
90 normal volunteers who had ingested
various salicvlate compounds. The sub-
jects were injected with radioaetively la-
beled red blood cells and the daily stools
were checked for blood loss. The average
loss was 4.8 ml for the patients taking
aspirin. Ten percent showed a loss of
over 10 ml daily for aspirin. Choline
<alicylate resulted in an average daily
loss of 0.5 ml.

Lange 'Ref. 9) selected 19 patients
who had shown signs of occult tunseen)
or manifest noticeable) bleeding un-
der ordinary salicviate treatment. He
ceancluded that there was less incidence
of blood in the stool with the use of
choline salicviate. In a crossover study
73 percent of patients who took aspirin
versus 36 percent of those using choline
salicylate showed occult blood loss.

Rider et al. (Ref. 10, usihg the gas-
troscope studied 30 patients soon after
ingestion of choline salicylate. He found
no evidence of irritation of the muoous
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membrane of the stomach, hyperemia,
hemorrhage, or ulcer.

In another study using radioactive
Chromium-51 tagging of cells, Pierson,
Holt, Watson and Keating (Ref. 11)
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 Chromiuwm-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
significant 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 salicvlate
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.1.d. below—Labeling claims for mar-
keted products containing analgesics
combined with antacid or buffering in-
gredients.)

In the case of choline salicylate, the
Panel notes that although choline salic-
vlate may not contain buffering ingredi-
ents as highly buffered aspirin does, it
is, like highlv buffered aspirin, taken in
a solution "dosage form and therefore
may, for this reason, have similar per-
formance action. In addition, the Panel
concludes that regarding the claims for
choline salicvlate and its effect on the
stomach, further testing is required to
substantiate such claims, and therefore,
will only permit the following claim
which may be included in the principal
display panel and which it classifies as
Category 1II labeling: “May be taken on
an empty stomach and may prevent the
stomach distress that aspirin occasion-
ally causes but should not be taken by
certain individuals with stomach disor-
ders as cautioned elsewhere on the label’.
The Panel further concludes that any
other statement:s) are classified as Cate-
gory II.

(3) Dosage. Adult oral dosage is 435 to
870 mg every 4 hours while symptoms
persist not to exceed 5,220 mg in 24 hours
for not more than 10 days. Children 11 to
under 12 years oral dosage is 652.5 mg
every 4 hours while 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 b
days. Children 4 to under 6 years oral
dosage is 326.5 mg every 4 hours while
symptoms persist not to exteed 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 yé&ars, there is no recommended
dosage except under the advice and su-
pervision of a physician.

(4) Labeling. The Panel recommends
the Category I labeling for analgesic ac-
tive ingredients. (See part II1. 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’.

(iiy 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 salicylate is
a safe and effective OTC analgesic when
taken irr 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. 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). The same year Caldwell
(Ref. 2) in a review article reported on
its use as an ‘“intestinal antiseptic” and
therefore useful in typhoid fever. This
product was still found in the Merck In-
dex, 1930 Ed.. where it was described as
antiseptic, antirneumatic and antidiar-
rheic and still listed among its uses “ty-
phoid fevers and typhus’ (Ref. 3).

In a report published in the late 1930's,
analgesia is mentioned for the first time
by Joseph ‘Ref. 4. That report consists
of the experience of a single physician
with ten of his patients in which magne-
sium salicylate produced a marked an-
algesic effect. In 1967, Stern (Ref. 5)
compared aspirin with magnesium salic-
ylate and found no statistically signifi-
cant differences in the levels of analgesia
using these two agents. This study was
double-blind and analgesia was evalu-
ated in 22 patients with several types of
arthritis. They concluded that magne-
sium salicylate was preferable to aspirin
in conditions requiring long term ther-
apy since it produced less gastrointesti-
nal irritation than aspirin.

In an unpublished study performed by
F. W. McCoy (Ref. 6) in 1964, aspirin,
magnesium salicylate and aspirin plus
magnesium aluminum hydroxide were
compared on the basis of salicylate blood
levels. Although it is known that salicy-
late blood levels do not directly correlate
with analgesic effects it is interesting to
note that magnesium salicylate,-in spite
of a greater solubility than aspirin, gave
“somehow” lower blood levels of salic-
vlate than aspirin. The blood levels 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 with 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 study
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-
vlate 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 adhe-
siveness involved in the clotting mecha-
nism. 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 (Ref. 9). Other submitted
studies used radioactively-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 might 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 variations 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-
ylate. Unless renal insufficiency is pres-
-nt, toxicity due to the absorption of

iagnesium is unlikely in the recom-
mended 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 nowmal 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 Iabeling 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 11
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
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 davys. Children 6 to under 9 years
oral dosage is 325 mg every 4 hours while
symotoms persist not to exceed 1,625 mg
in 24 hours for not more than 5 days.
Children 4 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 svmptoms persist not
to exceed 812.5 mg in 24 hours for not
more than 5 davs. For children under 2
vears, 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 ITI. paragraph
B.1. below—Category I Labeling.) In ad-
dition, the Panel recommends the follow-
ing specific labeling: () Warning. “Do
not take this product if you are allergic
to salicylates except under the advice
and supervision of a physician’.

(i1) For products containing more than
50 mEq of magnesium in the recom-
mended daily dosage. Warning. “Do not
take this product if you 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
clear the need to indicate the quantity of
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magnesium salicylate per tablet, tea-
spoor: or other dosage unit as well as the
guantity 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 salicylate 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 “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 sedium salicy-
late per tablet”.
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f. Sodium salicylate. The Panel con-
cludes that sodium salicylate is a safe
and eflective 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) Eflectiveness. 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 salicylate (Ref. 1).

It has been demonstrated that aspirin
(acetvlsalicvlic 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 salicylate (Refs. 1 and 2).

Some researchers using patients with
cancer pain as well as post partum pa-
tients, have found aspirin superior to
sodium salicylate when given in equi-
molar doses (Refs. 3 and 4).

Frey 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
salicvlates, sodium salicylate, has not
been associated with reacti 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-
tions 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, Pletersen 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 al. in 1961 also reported de-
creased bleeding with sodium salicylate
as comvared to asnirin (Ref. 10).

Leonards and Levy (Ref. 11) have
shown that 325 mg sodium salicylate
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tablets caused a gastrointestinal blood
loss ¢f 1.2 ml daily above control values
but the blood loss produced by 325 mg
aspirin tablets was appreciably greater,
56 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. e single ingestion of 0.6 g of
sodium shlicylate 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 Hg (Ref. 13). 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 16). The recom-
mended maximum daily dosage of 4,000
mg sodium salicylate contains 25 mEq
sodium which is sufficiently high to war-
rant 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
if 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 to take another Category
I OTC analgesic, antipyretic or anti-
rheumatic product instead of sodium
salicylate to avoid any increase in
sodium intake.

(3) Dosage. (i) For products contain-
ing 325 mg per dosage unit. (a) 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 more 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 mg 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.

(iiy 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.

(jiii)y 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
persist 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 adyvice and
supervision of a physician.

(iv) For products containing more
than 485 mg but not more than 500 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
persist 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. :

(4) Labeling. The Panel recommends
the Categoryv I labeling for analgesic
active ingredients. (See part III. para-
graph B.1. below—Category I Labeling.)
In sddition, the Panel recommends the
following specific labeling: (1) Warning.
“Dgo 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 of 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 mazx-
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
salicylate on the principal display panel.

(a) 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 325 mg 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 salicylate 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 than
325 mg sodium salicylate per dosage unit
be clearly labeled on the principal dis-
play panel: “Contains nonstandard
strength of X mg scdium salicylate per
dosage unit compared to the established
standard of 325 mg sodium salicylate per
dosige unit”. The actual amount “X" of
sodium salicylate for the specific product
sh2]l be used. The term “dosage unit”
may be replaced by the applicable dosage
form such as tablet or carsule.
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(a) Aspirin. There is no recommended
Apsage except under the advice and
suRgervision of a physician.

(N Calcium carbuspirin. There is no
recolymended dosage except under the
advice\and supervision of a physician.

(c) CRoline salicylate. There is no rec-
ommenddd dosage except under the ad-
vice and s§pervision of a physician.

(d) Magnesium salicylate. There is no
recommended dosage except under the
advice and suNervision of a physician.

(e) Sodium sQicylate. There is no rec-
ommended dosagg except under the ad-
vice and supervisidp of a physician.

§ 343.20 Permitted
tive ingredients.
(a) yActive ingredien®® The active in-

gredients of the combifation product
consist of any two of the f&lowing at the

ombinations of ac-

dosage limit established\ for each
ingredient:

(1) Aspirin 325 mg (5 gr) Ner dosage
unit.

(2) Acetaminophen 325 mg (5%r) per

dosage unit.

(3) Calcium carbaspirin 414 mg\ per
dosage unit.

(4) Choline salicylate 435 mg per doy-
age unit.

(5) Magnesium salicylate 325 mg per
dosage unit.

(6) Sodium salicylate 325 mg per dos-
age unit.

(b) For analgesic combination prod-
ucts. Adult oral dosage is 1 dosage unit
every 4 hours while symptoms persist not
to exceed 6 dosage units in 24 hours for
not more than 10 days. For children un-
der 12 years, there is no recommended
dosage except under the advice a
supervision of a physician.

(c) For antipyretic combination prfd-
ucts. Adult oral dosage is 1 dosage finit
every 4 hours while fever persists gbt to
exceed 6 dosage units in 24 hours §or not
more than 3 days.

(d) For combination produffts con-
taining nonanalgesic and/or fnonanti-
pyretic active ingredients. (1) v single
active ingredient identified if § 343.10 or
§ 343.12 or any combinationfof active in-
gredients identified in § #A3.20(a) may
be combined with generfllly recognized
as safe and effective afltitusgive active
ingredient(s) provided e product is
labeled for the concurfent symptoms in-
volved, e.g., “For theftemporary relief of
occasional minor a¢les, nains and head-
ache, and for the gfduction of fever, agd
for the temporary relief of cough due ¥
minor throat a bronchijal irritation a3
may occur withfthe common cold (cold)
or with inhaleg irritants".

(2) Any siggle active ingredient iden'
tified in § 348.10 or § 343.12 or any com
bination off active ingredients identified
in §343.28(a) may be combined wit
generally recognized as safe and effec
tive exPectorant active ingredient(s)
providgfl” ¥hie product is labeled for the
concyfrent symptoms involved, e.g., “Fo
the gmporary relief of occasional minor
achfs, pains and headache, and for the
refiuction of fever, and for expectoran
aftion to help loosen phlegm (sputum)
fnd bronchial secretions”,
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(3) Any single active ingredient iden-
tified in § 343.10 or § 343.12 or any co
bination of active ingredients identifig
in §343.20(a) may be combined h
generally recognized as safe and effeglive

nasal decongestant active ingrediefit(s)
provraey 'Eﬂ§ 'p" Yoquct is labeled

r the
concurrent symptoms involved, ed., “For
the temporary relief of occasionfll minor
aches, pains and headache, apfl for the
reduction of fever, and for theflemporary
relief of nasal congestion dueflo the com-
mon cold (cold) .

(4) Any single active ingredient iden-
tified in § 343.10 or § 343.)2 or any com-
bination of active ingregfients identified
in §343.20(a) may bgf combined with
generally recognized g8 safe and effec-
tive antmismmine aftive ingredient(s)
provided the produgk is labeled for the
concurrent symptopfis involved, e.g., “For
the temporary reljff of occasional minor
aches, pains andfheadache, and for the
reduction of feger, and to alleviate, de-
crease, or tergborarily relieve running
nose, sneezing, itching of the nose or
throat and iffhy and watery eyes as may
occur in alfergic rhinitis (such as hay
fever)”.

(5) Ang single active ingredient iden-
tified ing§ 343.10(b), or § 343.12(b) may
be comjfined with antacjd active ingredi-
t(s)fwhich mee e requirements of
§Q3140 of this chapter provided the
proglict is labeled for the concurrent in-
di jons identified in § 343.50(a) and
§ J31R0(a) of this chapter.

f)(6) pirin identified in § 343.10(a) or
f 343.128) may be combined with ant-
acid actiNe ingredient(s) identified in
§ 331.11 of Yis chapter such that the fin-
ished produd contains at least 20 mEq of
acid neutraliXng capacity per 325 mg (5
gr) aspirin and results in a pH of 3.5 or
greater at the le\el of the initial 10-min-
ute period as meégsured by the method
established in § 3N .25 of this chapter
and provided the pr&duct is identified as
Jhlghly buffered aspiriNwith labeling only
as identified in § 343.5a) .

(7) Aspirin identified § 343.10(a) or
§ 343.12¢a) may be comb¥ned with ant-
acid active ingredient(s) \jdentified in
§ 331.11 of this chapter su that the
finished product contains a\ least 1.9
mEq of acid neutralizing capac per 325
mg (5 gr) aspirin and results in\g pH of
3.5 or greater at the level of the\jnitial
10-minute period as measured b\ the’
method estgblished in § 331.25 of his
chapter and provided the product is id& -
tified as buffered aspirin with labelirfg
gl ly as identified ig § 34 Qg
Subpart C—[Reserved]

Subpart D—Labeling

§ 343.50 Labeling of analgesic and anti-
pyretic products.
(a) [Indications. The labeling shall

identify the product pursuant to the ap-
propriate definition(s) established in
§ 343.3 and shall contain the following:
(1) For products containing analgesic
ingredients identified in § 343.10 or
§ 343.20 if applicable under the heading
“Indications,” the labeling shall state
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“For th mporary relief of occasional
minor aches, pains and headache.”

(2) For products containing antipy-
retic ingredients identified in § 343.12 or
§ 343.20 if applicable under the heading
“Indications,” the labeling shall state
“For the reduction of fever.”

(3) For products containing anal-
gesic-antipyretic ingredients identified
in §§ 343.10 and 343.12 or § 343.20 if ap-
plicable under the heading ‘“Indica-
tions,” the labeling shall state “For the
temporary relief of occasional minor
aches, pains and headache, and for the
reduction of fever.”

(b) Directions for use. The labeling of
the product contains the recommended
dosage and appropriate directions iden-
tified under §§ 343.10 and 343.12, fol-
lowed by “or as directed by a physician.”

(¢c) Warnings. The labeling of the
product contains the appropriate warn-
ings under the heading “Warnings”
which may be combined to eliminate du-
plicative words or phrases so the result-
ing warning is clear and understandable
as follows:

(1) For products containing any anal-

gesic ingredient identified in § 343.10:
A1) “Adults: Do not take this product
for more than 10 days. If symptoms per-
sist, or new ones occur, consult your
physician”.
v (ii} “Children under 12 years: Do not
take this product for more than 5 days.
If symptoms persist, or new ones_occur,
consult your physician”.
v (2) For products containing any anti-
pyretic ingredient identified in § 343.12:
“If fever persists for more than 3 days
(72 hours), or recurs, consult your phy-
sician’.

" (3) For products containing any anal-
gesic or any antipyretic ingredient iden-
tified in §§ 343.10 and 343.12 other than
acetaminophen identified in §§ 343.10(b)
and 343.12(¢c) :

« (1) “Take this product for the treat-
ment of arthritis only under the advice
and supervision of a physician’'.
vAii) “Stop taking this product if ring-
ing in the ears or other symptoms occur”".
v/(iii) For products intended for oral ad-
ministration as a solid dosage form, e.g.,
tablets: (a) “Adults: Drink a full glass
of/water with each dose”.

»(by “Children under 12 years:
water with each dose”.

v{iv) “Caution: Do not take this prod- .
uct if you have stomach distress, ulcers
or bleeding problems except under the
advice and supervision of a physician”.

Y (v) “Caution: Do not take this product
if you are presently taking a prescrip-
tion drug for anticoagulation (thinning
the blood), diabetes, gout or arthritis ex-
cept under the advice and supervision of
a physician”.

(4) For products containing any an-

algesic or any antipyretic ingredient
identified in § 343.10 (a) and (¢) or
§343.12 (a) and (¢) or § 343.20 if ap-
plicable:
/(1 “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™.
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(i) “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
be 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”. R

(5) For products containing acetami-
nophen identified in § 343.10(b), § 343.12
(b) or § 343.20 if applicable:

(i’ “Do not exceed recommended
dosage because severe liver damage may
occur’”.

(il) “Do not take this product for the
treatment oi ar&hritis 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), (D,
§ 343.12 (d), (&), (D), or § 343.20 if ap-
plicable: “Do not take this product if
you are allergic to salicylates except
under the advice and supervision of a
physician”.

(1) 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 § 343.10(f), §343.12(f) or
§ 343.20 if applicable:

(i) For products containing 0.2 mEq
(5 mg) or 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.

(ii) 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 2
sodium restricted diet except under the
advice and supervision of a physician”.

(d) Statement on dcsage unit. (1) For
products containing the standard aspirin
dosage unit identified in § 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
gr) aspirin per dosage unit”. The term
“dosage unit” may be replaced by the
applicable dosage form such as tablet or
capsule.

(2) For nroducts containing asnirin in
an amount different than the standard
aspirin dosage unit identified in § 343.10
(a) (3, (4), (5), (6) or §343.12(a) (3),
(4), (5), (6) shall be clearly labeled on
the principal display panel: ‘“Contains
nonstandard strength of X 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 actusal
amount “X” of aspirin for the specific
product shall be used. The term ‘“dosage
unit” 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 gr) 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 (7.69 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
(£) (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) (), (3), (4,
(5) or § 343.12(f) (2, (3), (4), (&) 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.

(e) Statement on analgesic equival-
ence value. (1) For products containing
calcium carbaspirin identified in § 343.10
(¢c) or § 343.12(c) shall be clearly labeled
on the principal display panel: “Equival-
ent to X mg (X gr) per dosage unit of
the established standard of 325 mg (5
gr) aspirin 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.

(2) For products containing choline

salicylate identified in § 343.10(d) or

§ 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 “dosage 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,
osteoarthritis (degenerative joint dis-
ease), ankylosing spondylitis, psoriatic
arthritis, Reiter's syndrome, and fibrosi-
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 commernts
should be addressed to the office of the
Hearing Clerk, Food and Drug Adminis-
tration, Rm. 4-65, 5600 Fishers Lane,
Rockville, 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-
per 7, 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 not
contain a major proposal requiring prepara-
tion of an inflation impact statement under
Executive Order 11821 and OMB Circuiar A-
107.

Dated: June 7, 1977.

SHERWIN GARDNER,
Acting Commissioner of
Food and Drugs.

[FR Doc.77-19108 Filed 7-7-77,8:45 am|
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