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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE
Food and Drug Administration
[ 21 CFR Part 343 1
[Docket No. 77N-0094)
OVER-THE-COUNTER DRUGS

Establishment of a Monograph for OTC
internal Analgesic, Antipyretic and Anti-
rheumatic Products

AGENCY: Food and
tion.

ACTION: Proposed Rule.

Drug Administra-

SUMMARY : This is a proposal to estab- .

lish conditions under which over-the-
couniter (OTC) internal analgesic, anti-
pyretic and antirheumatic drugs are
generally recognized as safe and effec-
tive and not misbranded, based on the
recommendations of the Advisory Re-
view Panel on OTC Internal Analgesic
-and Antirheumatic Products.

DATES: Comments by October 6, 1977.
and reply comments by November 7,19717.

ADDRESSES: Written comments to the
Hearing Clerk (HFC-20), Food and Drug
Administration, Rm. 4-65, 5600 Fishers
Lane. Rockville, MD 208517.

FOR FURTHER INFORMATION CON-
TACT:

William E. Gilbertson, Division of
OTC Drug Evaluation (HFD-510),
Food and Drug Administration, De-
partment of Health, Education, and
Welfare, 5600 Fishers Lane, Rockville,
MD 20857 (301-.443-4960) .

SUPPLEMENTARY INFORMATION:
Pursuant to Part 330 (21 CFR Part 330),
the Commissioner of Food and Drugs
received on April 5, 1977, a report ot
the Advisory Review Panel on Over-The-
Counter (OTC) Internal Analgesic and
Antirheumatic Products. In accordance
with §330.10¢a) (6) (21 CFR 330.10(a)
(6) 1, the Commissioner is issuing (1) g
broposed regulation containing
monograph recommended by the Panel
establishing conditions under which
OTC internal analgesic, antipyretic and
antirheumatic drugs are generally rec-
ognized as safe and effectivé and not
misbranded; (2) a statement of the con-
ditions excluded from the monograph
on the basis of g determination by the
Panel that they would result in the drugs
not being generally recognized as safe
and effective or would result in mis-
branding; (3) a statement of the con-
ditions excluded from the monograph
on the basis of g determination by the
Panel that the available data are insufm-
cient to classify such conditions under
either (1) or (9) above; and (4) the
conclusions and recommendations of the
Panel to the Commissioner. The sum-
mary minutes of the Panel meetings are
on public display in the office of the
Hearings Clerk, Food and Drueg Ad-
ministration,- Rm. 4-65. 5600 Fishers
Lane, Rockville, MD 20857.

In accordance with §330.10¢a) (2) (21
CFR 330.10(g) (2)), all data and infor-
mation concerning OTC internal anal-
gesic, antipyretic and antirheumatic
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drug products submitted for considera-
tion by the Advisory Review Panel have
been handled as confidential by the
Panel and FDA. All such data and in-
formation shall be put on bublic display
at the office of the Hearing Clerk, Food
and Drug Administration. on or before
August 8, 1977, except to the extent
that the person submitting it demon-
strates that it still falls within the con-
fidentiality provisions of 18 U.S.C. 1905
or section 301(j) of the Federal Food,
Drug. and Cosmetic Act (21 U.S.C. 331
(j)). Requests for confidentiality shall
be submitted to FDA, Bureau of Drugs,
Division of OTC Drug Products Evalua-
tion (HFD-510). 5600 Fishers Lane,
Rockville, MD 20857.

Based upon the conclusions and rec-
ommendations of the Panel, the Com-
missioner proposes, upon publication of
the final regulation:

(1) That the conditions included in
the monograph on the basis of the
Panel's determination that they are
generally recognized as safe and effective
and are not misbranded (Category I) be
effective 30 days after the date of pub-
lication of the final monograph in the
FEDERAL REGISTER.

2. That the conditions excluded from
the monograph on
Panel's determination that they would
result in the drug not being generally
recognized as safe and effective or would
result in misbranding (Category II) be
eliminated from OTC drug products
eflective 6 months after the date of pub-
lication of the final monograph in the
FEDERAL REGISTER. reeardless whether
further testing is undertaken to justi-
‘fy their future use.

3."That the conditions excluded from
the ‘monograph on the basis of the
Panel's determination that the available
data are insufficient (Category III) to
classify such conditions either as Cate-
gory I—generally recognized as safe and
effective and not misbranded. or =s Cate-
gory IT—not being generally recognized
as safe and effective or would result in
misbranding, be permitted to remain in
use for not longer than 3 years (fcr the
specific conditicns specified in this docu-
menty after the date of publication of
the final monograph in the Feperat
REGISTER. if the Food and Drug Adminis-
traticn (FDA) receives notification in ac-

cordance with §330.10¢a) (13) (21 CFR -

330.10¢a) (13)) that tests and studies
adequate and anpronriate to satisfv the
questions raised with resnect to the bar-
ticular condition by the Panel will be
conducted. The period of time within
which studies must be combleted will be
cavefullv raviewed by the Coimmissioner

after receint of comments on this
document
The Commissioner recoenizes that

new additional data or information not
previously available to the Panel regard-
ing Category III conditions may become
available prior to publication of the ten-
tative final monograph in the FeneraL
ReGISTER pursuant to §330.10¢(a) (7 of
the OTC drug review regulations. The
Commissioner concludes that it is in the
best interest of all parties if additional

the basis of the

time is provided for the submission of
such data to the FDA. Therefore, the
Commissioner shall accept new data or
information regarding Category III con-
ditions until January 9, 1978,

Any changes justified by the new data
and information will be included in the
tentative final monograph. Full oppor-
tunity for comment on both the changes
and the new data and information will be
provided by the opportunity to file objec-
tions to the tentative final monograph
bursuant to § 330.10(a) (7).

The Commissioner has not yet fully
evaluated the report, but has concluded
that it should first be issued as a formal
proposal to obtain full public comment
before any decision is made on the rec-
ommendations of the Panel. The purpose
of issuing the.unaltered conclusions and
recommendations of the Panel is to
stimulate discussion, evaluation, and
comment on the full sweep of the Panel's
deliberations.” The report of the Panel
represents the best scientific judgment
of the members. The report has been
prepared independently of FDA and does
not necessarily reflect the agency posi-
tion on any particular matter contained
therein.

The Commissioner recognizes that ma-
jor changes will result in the current
marketing practices of these products if
the recommendations of the Panel are
fully implemented. The Panel's recom-
mendations include many revisions in
labeling, particularly limitations of in-
dications for use. and additional warn-
ings against unsafe use. In addition. re-
vised dosage schedules are proposed with
maior changes in the labeling for pedi-
atric use.

In the final order for antacid prod-
ucts published in the FEDERAL REGISTER
of June 4. 1974 (39 FR 19862) . the ant-
acid moriograph provides that any safe
and effective analgesic, as determined by
the internal analgesic monograph, may
be used in combination with an antacid
for concurrent analgesic and' antacid
symptoms. The Commissioner deter-
mined that the issue of the safety, ef-
fectiveness, and appropriate labeling of
the analgesic component of an antacid/
analgesic combination would be ad-
dressed in the course of reviewing the
recommendations of the Advisorv Re-
view Panel on OTC Internal Analgesic
and Antirheumatic Products. The Com-
missioner is aware of the Panel's recom-
mendation that (1) combinations of
nonsalicylate ingredients that meet the
standard for Category I combination
products may be combined with antacid
ingredients which meet the require-
ments of §331.10 of the OTC antacid
monograph provided the product is lab-
eled for the concurrent symptoms in-
volved, eg.. “For the temporary relief
of occasional minor aches, pains and
headache, and for the reduction of fever.
and for acid indigestion™ and (2) as-
pirin may be combined with antacid ac-
tive ingredients identified in § 331.11 of
the OTC antacid monegraph such that
the finished product nieels certain speci-

fications regarding neutralizing capacity
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and pH and the product is identified as
highly buffered aspirin for solution with
labeling only as an analgesic and/or
antipyretic.

At this time, the Commissioner seeks
comment on these recommendations be-
fore any final determination is made. Af-
ter review of the comments and data
submitted, the Commissioner will ad-
dress this issue in the publication of the
internal analgesic, antipyretic and anti-
rheumatic tentative final monograph. At
that time the Commissioner will also ad-
dress any related modifications that may
be required in the antacid monograph
(21 CFR Part 331). .

The Commissioner ‘notes that the

Panel’s recommendation concerning the
dosage of acetaminophen exceeds that
set forth in § 310.201(a) (1) (21 CFR 310.
201(a) (1)). The Commissioner's final
acceptance of the Panel's recommenda-
tion regarding acetaminophen, including
its dosage and labeling, would necessi-
tate withdrawal of NDA's for acetamino-
phen drugs and revocation of §310.201
(a) (1).

The Commissioner invites full public
comment on all of the Panel’s recom-
mendations. After careful review of all
comments submitted in response to this
proposal, the Commissioner will issue a
tentative final regulation in the FEDERAL
REGISTER to establish a monograph for
OTC internal analgesic, antipyretic and
antirheumatic drug products.

The Commissioner has reviewed the
potential environmental impact of the
recommendations and proposed mono-
graph for OTC internal analgesic, anti-
pyretic and antirheumatic products of
the Advisory Review Panel on OTC In-
ternal Analgesic and Antirheumatic
Products and has concluded that the

Panel’s recommendations and proposed ~

monograph will not significantly affect
the quality of the human environment
and that an environmentai impact state-
ment is not required. A copy of the envi-
ronmental impact assessment is on file
with the office of the Hearing Clerk,
Food and Drug Administration, Rm. 4—
65, 5600 Fishers Lane, Rockville, MD
20857,

The conclusions and recommenda-
tions in the report of the Advisory Re-
view Panel on OTC Internal Analgesic,
Antipyretic and Antirheumatic Products
foliow:

In the FEDERAL REGISTER of January 5,
1972 (37 FR 85), tha Commissioner of
Food and Drugs announced a proposed
review of the safety, effectiveness and
labeling of all OTC drugs by independ-
ent advisory review panels. On May 8,
1972, the Commissioner signed the final
regulations providing for the OTC drug
review under § 330.10 (formerly § 130.-
301) published in the FeperRAL REGISTER
of May 11, 1972 (37 FR 9464) . which were
made effective immediately. Pursuant to
these regulations, the Commissioner is-
sued in the FEDERAL REGISTER of July 21,
1972 (37 FR 14633) a request for data
and information on all internal analge-
sic and antirheumaltic active ingredients
in drug products.

PROPOSED RULES

The Commissioner appointed the fol- .

lowing Panel to review the data and in-
formation submitted and to prepare a
report on the safety, effectiveness, and
labeling of OTC internal analgesic and
antirheumatic ingredients pursuant to
§ 330.10(a) (1) : '

Henry W. Elliott, M.D., Ph.D., Chairman,
deceased August, 1976

J. Weldon Bellville, M.D., Chairman from
August, 1976

William H. Barr, Ph.D.

Julius M. Coon, M'D., Ph.D.

Ninfa I. Redmond, Ph. D, resigned January,
1977

Naomi F. Rothfield, M.D.
George Sharpe, M.D.

The Panel was first convened on Oc-
tober 24,1972 in an organizational meet-
ing. Working meetings were held on No-
vember 21 and 22, 1972; January 22 and
23, February 26 and 27, April 12 and 13,
June 11 and 12, July 30 and 31, Septem-
ber 25 and 26, October 22 and 23, No-
vember 19 and 20, and December 17 and
18, 1973; March 11 and 12, April 10 and
11, May 8 and 9, July 8, 9 and 10, Sep-
tember 25 and 26, November 11 and 12,
and December 9 and 10, 1974; March 17,
18 and 19, June 25, 26 and 27, August 14
and 15, October 6 and 7, and November
18-and 19, 1975; April 8 and 9, May 20
and 21, August 21, 22 and 23, October 15
(telephone conference) and November
22, 23, and 24, 1976.

Two nonvoting liaison representatives
served on the Panel. Ms. Kathryn Eilers
Van Flue, nominated by the Consumer
Federation of America, served as the
consumer laison and Joseph M. Pisani,
M.D., nominated by the Proprietary As-
sociation, served as the industry liaison.

The following FDA employees served:
Brigitta Dassler, M.D., served as Execu-
tive Secrétary until August 1975 fol-
lowed by Lee Geismar who also served as
Panel Administrator. Lee Quon, R.Ph.,
served as Drug Information Analyst un-
til August 1973, followed by Thomas H.
Gingrich, R.Ph., until May 1975, followed
by Timothy T. Clark, R.Ph. until June
1976, followeq by Victor H. Lindmark,
Pharm.D. |

The following individuals were given
an opportunity to appear before the
Panel to express their views:

Clealand Baker
Dorothy L. Carter-Staples, M.D.
Reobert B. Choate
Jokn M. Clayton, Ph.D.
Ailan R. Cooke, M.D.
Alan K. Done, M.D.
Constantine J. Falliers, M.D.
Edward E. Fischel, M.D.
George S. Goldstein, M. D.
Arthur Grollman, M.D.
Rcbert John, M.D.
Daniel R. Johnson, Esq.
haries Jolly, Esq.
Edward H. Kass, M.D.
David Katz, M.D.
Priscilla Kincaid-Smith, M.D. (Austratia)
Jan Kock-Weser, M.D.
Irving Kushner, M.D.
Ben Marr Lanman, M D.
Louis Lasagna, M.D.
Jack R. Leonards, M.D.,, Ph.D.
Robert Levine, M.D.
Cietrich Lorke, M.D. (Germany)

35347

William Madison, Ph.D.

Arpold D. Marcus, M.D.

F. Gilbert McMahon, M.D.
Bernard L. Mirkin, M.D.

Fred Mueller

Ranjit S. Nanra, M.D (Australia)
William M. O'Brien, M.D.

Peter D. Orahovats, M.D.

W. K. Poole, M.D.

Laurie Prescott, M.D. (Scotland)
Adrien L. Ringuette, Esq.
Mervyn A. Sahud, M.D.

George Schreiner, M.D.

Cecil Slome, M.D., CHB, DP.H.
J. Edward Smiley, M.D.

Hale Sweeney, Ph.D.

Garrett W. Swenson, Esq., R.Ph.
Monroe E. Trout, M.D.

Walter Tucker, Jr., Ph.D.

Ralph Vinegar, Ph.D.

Ralph O. Wallerstein, M.D.

T. E. Watson

Richard M. Welch, Ph.D.

Harvey Weiss, M.D,

Sidney Wolfe, M.D.

© Sumner J. Yafle, M.D,

The following individuals were given
an opportunity to present their views at
the Panel's request:

John Baum, M.D.
William T. Beaver, M.D.
Gordon Benson, M.D~
Owen M. Edwards, M.D.
Henry M. Gault, M.D.
Thomas Haley, M.D.
Raymond Houde, M.D.
L. W. Hoyer, M.D.
Harold Mielke, M.D.
Ronald F. Miller, M.D.
S. I. Rapaport, M.D.
Jane Schaller, M.D.

No other person requested an oppor-
tunity to appear before the Panel. No
person who so requested was denied an
opportunity to appear before the Panel.

The Panel has thoroughly reviewed
the literature, and the various data sub-
missions, -has listened to additional
testimony from interested parties and
has considered all pertinent data and
information submitted thrcugh Novem-
ber 22, 1976 in arriving at its ccenclusions
and recommendsations. Because the
charge to the Panel required the review
of three classes of OTC drugs, ie.,
analgesics, antipyretics and antirheuma-
tics, the Panel has presented its con-
clusions and recommendations in three
separate parts. (See part III. below—
ANALGESIC AGENTS, part IV. below—

‘ANTIFYRETIC AGENTS, and part V.

below—ANTIRHEUMATIC AGENTS)
Each part covers the submission of data
and information discussed below. (See
pari I. below—SUBMISSION OF DATA
AND INFORMATION.)

In accordance with the OTC drug re-
view regulations (£1 CFR 330.10), the
Panel's findings with respect to these
classes of drugs are set out in three
categories:

Category 1. Cenditiens under which
internal anaigesic, antipyretic and anti-
rne2umatic preducis are generally
recognized as safe and eflective and are
not mishranded.

Category II. Conditions under which
internal analgesic, antipyretic and anti-
rheumatic products are not generally
recognized as safe and effective or are
misbranded.

FEDERAL REGISTER, VOi. 42, NO. 131—FRIDAY, JULY 8, 1977
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Category III. Conditions for which the
available data are insufficient to permit
final classification at this time.

The Panel recommends the following
for each class of drugs:

1. That the conditions included in the
monograph on the basis of the Panel’s
determination that they are generally
recognized as safe and effective and are
not misbranded (Category 1) be effec-
tive 30 days after the date of publication
of the final monograph in the FEperaL
REGISTER.

2. That the conditions excluded from
the monograph on the basis of the Panel’s
determination tha¢ they would result
in the drug not being generally recog-
nized as safe and effective or would
result in misbranding (Category II) be
eliminated from OTC drug products
effective 6 months after the date of pub-
lication of the final monograph in the

FEDERAL REGISTER, regardless of whether
further testing is undertaken to justify
their future use.

3. That the conditions excluded from
the monograph on the basis of the
Panel's determination that the available
data are insufficient to classify such con-
ditions either as Category I—generally
recognized as safe and effective and not
misbranded or as Category II—not being
generally recognized as safe and effective
or would result in misbranding (Category
IID) be permitted to remain in use for 3
years after the date of publication of the
final monograph in the FEDERAL REGISTER,
if the manufacturer or distributor of any
such drug utilizing such conditions in the
interim. conducts tests and studies ade-
quate and appropriate to answer the
questions raised by the ‘Panel with
respect to the particular condition.

1. SUBMISSION OF DATA AND INFORMATION

Pursuant to the notice publisi]ed in the FEDERAL REGISTER of July 21, 1972 (37 FR
14633) requesting the submission of data and- information on OTC internal
analgesic and antirheumatic drugs, the following firms made submissions relating

to the indicated products:

A. SUBMISSIONS BY FIRMS

Firm:

Abbott Laboratories, North Chicago, Ill. 60064____

Berry & Withington Co., Cambridge, Mass. 02140.

Block Drug Co., Inc., Jersey City, N.J. 07302______.
Boericke & Tafel. Philadelphia, Pa. 19107________

Bristol-Myers Co.. New York, N.Y. 10022_________

Cooper Laboratories, Inc., Wayne, N.J. 07470______
Curtis Drug Co., Decatur, INl. 62521______________
Dorsey Laboratories, Lincoln, Nebr. 68501._._______

The Dow Chemicai Co., Research Center, Zionsville,
Ind. 46077.

El Lilly and Co., Indianapolis. Ind. 46206________

Endo Laboratories, Inc.. Garden City, N.Y. 11530__

Eneglotaria Medicine Co. of Puerto Rico, Santurce,
P.R. 00907.

L. W. Estes Co., Inc., Washington, D.C. 20010______

Fountain Laboratories, Inc., Fountain Inn, S.C.
29644. -

R. L. Gaddy, Pharmacist, Tallahassee, Fla. 32302___

Goody's Manufacturing Corp., Winston-Salem, N.C.
27102.

Edgar Larsen, Lafayette. Calif. 94549 ____________

Lewis Manufacturing Co., Pierpont, Ohio 44082___

McNei! Laboratories. Inc.. Fort Washington, Pa.
19034.

Mead Johnson Labs., Evansville, Ind. 47721 _______

Miles Laboratories, Inc.. Elkhart, Ind. 46514______
Norwich Pharmacal Co.. Norwich, N.Y. 13815_____

Plough. Inc. Memphis. Tenn. 38101.._ ___.______

Rilox Co., New Orleans. La. 70122 ______. _____

A. H. Robins Co.. Richmond, Va. 23220 _.____

William H. Rorer, Inc.. Fort Washington, Pa.
19034.

Marketed products

Children's Chewable Aluminum
Aspirin.

Aspirin, Aspirin Compound No. 2,
Buffered Aspirin, Sodium Salicy-
late.

BC Powder, BC Tablet.

B & R Tablet No. 171-A, Boericke &
Runyon Tablets No. 200.

Arthritis Strength Buflerin, Buf-
ferin, Dissolve, Excedrin, Excedrin
P.M., Neolin.

Persistin.

Curtis A-R Pain Relief.

Calurin, Cama Inlay Tablets, Chexit,
Pabirin, Triaminicin, Tussagesic
Tablets/Suspension. Ursinus In-
lay Tablets.

Phensal, Tenlap.

Aspirin Suppositories.
Percogesic, Dilone.
Pediascirin.

Estes Nu-Ral.
Pano.

EZ-IT APC.
Goody's Headache Powders.

Hoover Powders.

Dr. Lewis' Preparation for Rheuma-
tism. ‘

Tylenol Chewable Tablets, Tylenol
Drops, Tylenol Elixir. Tylenol
Tablets.

Tempra Drops, Tempra Syrup, Tem-
pra Tablets.

Alka-Seltzer.

Norwich Aspirin, Nebs Elixir, Nebs
Tablets. ’

Aspergum, St. Joseph Aspirin, St.
Joseph Aspirin for Children.

Arthropan Liquid.

A P.C. with Codeine, A.P.C., Aspirin,
Buffered Aspirin, Tapanol, Super-
in.

Baltar's Medicine.

Arthralgen, Pabalate.

Ascriptin.
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Sandoz Pharmaceuticals, East

07936.

Smith, Kline & French Labhoratories, Philadelphia,

Pa. 19101.

E. R. Squibb & Scns, Inc, New Brunswick, N.J.

08903.

Sterling Drug. Inc., New York, N.Y. 10616

Templetons, Inc., Buffalo, N.Y.. 14223.___.
Upjohn Co., Kalamazco, Mich. 49001 ____

USV Pharmaceutical Corp., Tuckahoe, N.Y. 10707__
Warner-Chilcott Laboratories, Morris Plains, N.J.

07950.

Warner Lambert Co., Morris Plains, N.J. 07950 __
Columbus,

Warren-Teed Pharmaceutical, Inc,

Ohio 43215.

T. E. Watson Co., Sarasota, Fia. 33578_ ___-___.._--
York,

Whitehall Laboratories, Inc., New

10017.

In addition, the following firms made related submissions:

Firm:

Monsanto Industrial Chemicals Co., St. Louis, Mo.

63166.

Hanover,

N.J. Fiogesic.

Ecotrin.

Aspirin, Trigesic, Valadol Chewable
Tablets, Valadel Liquid, Valadol
Tablets.

Baver Aspirin, Bayer Children's
Aspirin, Bayver Timed-Release
Aspirin, Cafenol, Cafiaspirina,
Cope, Cortal, Fizrin, Measurin,
Mejoral, Midol, Vanquish.

Templetons T-R-C's.

Acetonyl, Aspirin,
pound, Salicionyl.

Conieback, Femicin, Liquiprin.

Sinutab, Sinutab II.

P-A-C Com-

Brcmo Seltzer.
Magan.

Feisol‘
Anacin, Arthritic Pain
Dubplexin, Saloxium.

Formula,

Submission
Aspirin. Phenacetin, Salicylamide.

B. LABELED INGREDIENTS CONTAINED IN MARKETED PRODUCTS SUBMITTED TO THE PANEL

Acetaminophen (N-acetyl p-aminophenol;
paracetamol)

Acetanilid

Aluminum aspirin

Aminoacetic acid (glycine, glycocoll)

Aminobenzoic acid (para-aminobenzoic acid
(PABA))

Antipyrine

Ascorbic acid (vitamin C)

Aspirin (acetvisalicylic acid}

Brvonin

Caffeine

Calcium carbaspirin

Calcium carbonate

Calcium phosphate dibasic
phosphate)

Calomel

Cascara sagrada

Choline salicyiate

Cinnamedrine hydrochloride’

Citrated cafleine

Citric acid

Codeine phosphate

Dextromethorphan hydrobromide

Dihydroxyaluminum aminoacetate (alumi-
num glycinate)

Dihydroxyaluminum sodium carbonate

Dried alumimum hydroxide gel

Homatropine methylbromide

Iodopyrine

Iris versicolor

Macrotin

Magnesium carbonate

Magnesium hydroxide

Magnesium salicylate ;

Methapyriiene fumarate -

Nux vomica ' T

Phenacetin (acetophenetidin)

Pheniramine maleate

Phenyltoioxamine dihydrogen citrate

Phenylpropanoiamine hydrochloride

Potassium bromide

Potassium iodide

Pyrilamine maleate

Quinine

Riboflavin (vitamin B,)

Salicviamide )

(monocalcium

FEDERAL REGISTER, VOL. 42, NO.

Salsalate (Salicylsalicylic acid)
Sodium bicarbonate

Sodium carbonate

Sodium para aminobenzoate

Sodium salicylate

Terpin hydrate _

Thiamine hvdrochloride (vitamin B;)

C. CLASSIFICATION OF INGREDIENTS

1. Active tngredients. The Panel has
classified the following as analgesic, anti-
pyretic, and antirheumatic agents:
Acetaminophen
Acetanilid
Aluminum aspirin
Antipyrine
Aspirin
Calcium carbaspirin
Choline salicyiate
Codeine phosphate
Jodopyrine
Magnesium salicylate
Phenacetin
Quinine
Salicylamide
Salsaiate (salicvlsalicylic acid)

Sodium salicylate

These active ingredients may be fur-
ther identified chemically into two
groups. Ore group represents the “sali-
cylates” (SAY in which all of the ingredi-
ents are chemically related to salicylit
acid. The other group represents the
“nonsalicylates” (NSA) in which the in-
gredients are not chemically related to
salicylic acid. The most commonly used
salicylate is aspirin or acetylsalicylic
acid (ASA). Throughout this document
the Panel has used the term aspirin
which is the official adopted name for
acetylsalicylic acid (ASA).

The Panel has included the following
table in which the active ingredients have
been categorized:

131 —FRIDAY, JULY 8, 1977



35350

PROPOSED RULES

Categorization of active ingredicnts considered by the panel for safcty and effectiveness
as analgesics, antipyrcties or antirkeumatics

Active ingradient

Analgesic Aalipyretic Antirhcumatic ?

Actamirophen (NSAY .
Acetanilid (NSAY___ .
Alininum aspirin (SA) ¢
Antipyrine (NSA)
Aspirit: (SA)

Calciuin carbaspirin (SA)

um saticyvlate (SA)_ __.___.
Phenacedn (NSA).. .7
Quinine (NSAy. ... _.......°

Salicvlamide (NSA).... ...
Salsalate (RA) ...

N 1 U (E)
l (§)? 11(5) (S, E)
I (F)s 111 (E) I (E)
HI (S, E) HI (S, £) ITL (S, E)
I i I
I I I
I i [
SIS F) (8, E) IN (S, E)
- }I (8) I (3) i }l &)
——- i
- TE(S) I () IT (S, E)
e (D) 1 (8) 1T (S, F)
... HI(S, E) 111 (8, E) I (E)
... HIL(E) I (E) ;ll (B)
I

¢ Antirheumatic active ingredients are limited to professional labeling.
o

A The term “(S)" refers to safety coisiderations.

rm “(NSA)" refers to a nonsalicylate attive ingredient.

¢ The termy “(3A) " refers to a salicylate active ingredient.

8 The term “(E)”" refers to effectiveness cousiderations.

The Panel reviewed aminobenzoic acid,
caffeine and phenyltoloxamine (and
other antihistamines submitted) as
possible analgesic, antipyretic and/or
antirheumatic active ingredients and
concludes that they cannot be properly

included in these classes of internal
analgesic ingredients. However, the Panel
concludes that they may be considered

adjuvants, categorized in the table as
follows:

Cutegonization of ingredients considered by the pancl for safcty and effectiveness as
- . . R o 3
analgesic, antipyrelic or antirlhcumatic adjurants

Adjuvant

Aminobenzeic acidh.__. ...
[adtitim para-aniinobenzeat
Cafleine.
Metispyrilene furarat
Pheniramine maleasre
Phenylioloxantine .
vrilamine maleate
Szicylamide

2. Adjuvant agents. The Panel has
discussed adjuvants and their classifica-
tion eisewhere in this document. (See
part VI below—ADJUVANTS AND
CORRECTIVE AGENTS.) The agents
identified below are included as active
ingredients because they were submitted
as such pursuant to the notice published
in the FEsERAL REGISTER of July 21, 1972
(37 FR 14833 angd the Panel considered
tl:at  these agents (adjuvants) when
combined with active ingredients could
affect the activity or safety of the active
component(s) of the submitted prepara-
tion(s) :

2

(a) Corrective (anracid or buffering) ad-

jurant agents. .

Aminoacetic acid (glycine, glycocoli)

Calcium carbomnate

Calaium phosphate dibasic
phospiate)

Citric acid

Dihydioxyalumihum - aminoacetate
num glycinate)

Dihydroxyaluminum sodium carbonate

Dried aluminum hydroxide gel

Magnesium carbonate

Magnesium hydroxide

Sodium bicarbonate

Sodiumn carbonate

(monocalcium

(alumi-

(b) Direct acting adjuvant agents.
(1) Cafeinc-containing ingredients
Caiteine Ciirated caffeine
(2) :17::1’-‘:1.\":4111:me'contain:’ng ingredicnts

Alethapyrilene fumarate
Pheniraminre malecate

Analgesic Aantipyretic Antirheumatic
S, E) e, e 11 (S, E)
S, B I (3, E) i (S, E)
(E) UI(E) U (F)
(E) HI(E) I (E)
{K) 1 (E) 1 (F)
1 (F) It (F) 1[I (F)
JUE(E IEs UL (E)
RN § ) YD O I (=, F) Ll B)
Phenyltoloxamine

Pyrilamine maleate

(c) Indirect acting adjuvant agents.
(1) Benzoic acid-containing ingredients.
Aminobenzoic acid (para-aminobenzoic acid
(PABA))
Sodium para-aminobenzoate
(2) Salicylamide

3. Ingredients deferred to other OTC
advisory review panels or other erperts.
Agents deferred to other OTC panels are
considered by this Panel not to have
analgesic activity and it is not known
whether they affect the safety or effec-
tiveness of the analgesics listed above.
(See part I. paragraph C.1. abave—Active
ingredients.)

a. The following agents were deferred
for review to the Advisory Review Panel
on OTC cold, cough, allergy, bronchodi-
lator and antiasthmatic drug products:

Ascorbic acid (vitamin C)-
Dextromethorphan hydrobromide
Homatropine methylbromide
Methapyrilene fumarate (for uses other than
as an analgesic adjuvant)
Pheniramine maleate (for uses other than
as an analgesic adjuvant) .
Phenylpropanolamine hvdrochloride
Potassium iodide
Pyrilamine maleate (for uses other fhan as
an analgesic adjuvant)
Terpin hydrate
b. The following agents were deierred
for review to the Advisory Review Panel
on OTC sedative. tranquilizer. sleep-aid
and stimulant drug products:-

Methapyrilene fumarate (for uses other than
as an analgesic adjuvant)

Pheniramine maleate (for uses other than as
an analgesic adjuvant)

Phenyltoloxamine (for uses other than as
an analgesic adjuvant)

Potassium bromlde

Pyrilamine maleate (for uses other than as
an analgesic adjuvant)

Nux vomica

c. The following agents were deferred
for review to the Advisory Review Panel
on OTC laxative, antidiarrheal, anti-
emetic and emetic drug products:

Calomel
Cascara sagrada

d. The following agents were deferred
for review to the Advisory Review Panel
on OTC vitamin, mineral and hematinic
drug products:

Ascorbic acid

Riboflavin
Thiamin hydrochloride

e. The following agent was deferred
for review to the Advisory Review Panel
on OTC internal miscellaneous drug
products:

Cinnamedrine hydrochloride

f. The following agents were deferred
and recommended for review to experts
on homeopathy:
Bryonin
Iris Versicolor

Macrotin-
Nux vomica

D. REFERENCED OTC VOLUME SUBMISSIONS

All “OTC Volumes™” cited throughout
this document refer to the submissions
made by interested persons pursuant to
the call for data notice published in the
FEDERAL REGISTER of July 21, 1972 (37 FR
14633). The volumes shall be put on pub-
lic display on or before August 8, 1977.
in the office of the Hearing Clerk, Food
and Drug Administration, Room 4-65.
5600 Fishers Lane, Rockville, MD 20857.

II. GENERAL STATEMENTS AND
RECOMMENDATIONS

A. INTRODUCTION

1. Pain. Pain is the most common
symptom for which man seeks relief.
While it is best to determine the cause of
the pain and treat the underlying disease
process, mild to moderate pain that is
self-limited may often be treated symp-
tomatically by self-medication. If pain
persists more than 10 days or is severe,
medical advice should be sought.

Many definitions of pain have been
formulated. There is no doubt that
everyone has experienced it. Beecher
(Ref. 1), a recognized authority, has de-
fined the symptom as follows:

Unforturately pain is a universal experi-
ence of mankind and everybody knows what
is meant by it; so this discussion will contern
itself only briefly with past unsatisfactory
attempts to define pain. Pain is, it must be
admitted. uncommonly difficult to define.
But attempts at definition are useful in that
they throw light on the process and on the
nature of the difficuities encountered.

Pain is a subjective matter clearly “known
to us by experience and described by ilh}s-
tration” [Ref. 609]. There seems little pcint
for the present purposes to labor & defini-_
tion of what all understand. Lexicographers.
philosophers, and scientists have none of
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them succeeded in defining pain. Having said
that it is the opposite of pleasure. or that
it is different from other sensations (touch.
pressure, heat, cold) or how it is mediated
(through separate nerve structures), or what
the kinds of it are (bright, dull, aching.
pricking. cutting. burning), or what kinds of
things will produce it (trauma to nerve end-
ings, or to nerves, electric shozks, intense
stimulation of the sensations of touch, pres-
sure, heat, cold), or what it comes from (in-
jury, bodily derangements, or disease), or
that certain types of mild stimulation can
probably be stepped up to a painful level
through éonditioning or what some reaction
patterns to it are (escape or avoidance), none
of these individual statements, nor indeed
their sum total, provides a definition of pain.

The Panel concludes that OTC anal-
gesics are both safe and effective for
use in the treatment of the symptoms
of occasional minor aches and pains.
Minor pain, for the purpose of self-medi-
cation, may be defined as pain that is
self-limited and which requires no spe-
cial treatment or prior diagnosis by a
physician. The pain is usually described
as of mild to moderate intensity as op-
posed to sharp, severe and/or protracted
pain. Even though no medical treatment
is required for minor aches and pains,
analgesics may be desirable to reduce
their intensity and provide relief and
comfort to the sufferer. Individuals who
must work or maintain normal daily ac-
tivities, or those seeking comfort at
home, may find these agents particularly

-useful. The role of these agents in the
treatment ‘'of headache is discussed be-
low. (See part IT. paragraph A.7. below—
Headache (cephalalgia).)

The Panel concludes that the most ap-
propriate indications for pain for all OTC
analgesic agents should state, “For the
temporary relief of occasional minor
aches, pains and headache”.

The Panel has included the term “oc-
casional” because recurrent or chronic
pain, even of minor intensity may require
a physician’s diagnosis of its cause. For
example, frequent headaches, joint pain
which flares up periodically or lower
back pain which undergoes exacerba-
tions and remissions may indicate patho-
logic conditions and should not be treated

“with OTC analgesics except under the
advice and supervision of a physician.
Regardless of the type of pain, these
agents should not be used in adults for
more than 10 days. If symptoms persist
beyond this period, become more severe,
or new ones occur, a physician should be
consulted. The Panel has concluded else-
where in this document that the dura-
tion' of use of all analgesic products
should be limited to 5 days for children
under 12 years of age rather than 10 days
as recommended for adults. (See part II.
paragraph F.3. below—Statement on
children’s dosage.) The Panel concludes
that the most appropriate warning for
all OTC: analgesic agents should state
for adults, “Do not take this product for
more than 10 days. If symptoms persist,
Oor new ones occur, consult your physi-
cian”, and for children under 12 years,
“Do not take this product for more than
5 days. If symptoms persist, or new ones
occur, consult your physician”.

PROPOSED RULES

2. Mechanism of action of an unalgesic
agent. The Panel has defined arn OTC an-
algesic drug as an agent useful to allevi-
ate the symptoms of mild to moderate
pain.

The analgesics alleviate pain prin-
cipally by a peripheral effect (blockade
of pain impulse generation) rather than
by a central effect. The best evidence for
this is based on the studies of Lim, who
in 1967, induced experimental pain in
animals and human volunteers and
showed that the actions of aspirin and
acetaminophen were predominantly on
the peripheral nervous system rather
than on the brain (Ref. 2).

In addition, there is evidence that a
portion of the pain relief provided by an-
algesics that also have anti-inflamma-
tory activity is due to a peripheral effect
of decreasing the inflammation which
removes one source of stimulation of pain
receptors (Ref. 3). The basic mecha-
nisms of action of the analgesics are
further discussed in the analgesic sec-
tion below. (See part III. below—ANAL-
GESIC AGENTS.)

3. Fever. The ordinary individual has
a normal body temperature of 98.6° F
(37° C). Although most individuals have
a 0.5° C variation during a 24-hour pe-

riod or over several days, this is still con- -

sidered by the Panel within the normal
range. Fever is defined as a body temper-
ature above the normal of 98.6° F (37° C)
(Ref. 4) and is a common sign that may

or may not be accompanied by pain..

Many of the analgesics are also effective
antipyretics (fever reducers) and may
be safely used for seif-medication when
fever is due to the common cold or flu.
However, fever also may indicate a seri-
ous illness and good medical practice
dictates its cause, when not known, be
determined immediately especially if it
is marked, over 103° F (39.5° C) persists
for more than 72 hours, or recurs. The
Panel recommends that labeling of anti-
pyretic products include the warning:
“If fever persists for more than 3 days
(72 hours), or recurs, consult your physi-
cian”. }

The Panel notes one author who states
that the use of antipyretics has been
abandoned, as fever is recognized as only
a symptom which sometimes is beneficial
(Ref. 5). Another author indicates that
currently antipyretics are seldom used
for the purpose implied by their name
because efforts previously devoted to re-
ducing fever are now turned more profit-
ably to removing its cause (Ref. 6). The
Panel concurs with the authors' views
that modern use of antipyretics is limited
to relief of fever, which is symptomatic
of an underlying illness. The fact that
fever is most often a symptom of disease
rather than a disease, itself is in stark
contrast to broadly held medical views of
50 or more years ago when reduction of
fever was the end, not the means. In fact,
it was often the only way in which the
physician could distinguish among the
myriad of untreatable diseases confront-
ing him. With the introduction of anti-
biotics, antipyretics are not as important
as they once were (Ref. 6). Today, in
some instances, fever or its absence can

be used as a sign to aid in treatment and
diagnosis. Once the cause of the fever is
ascertained, that cause is treated. and
treatment of fever, per se, becomes sec-
ondary to removal of the underlying
cause.

Nevertheless, the Panel believes the
availability of OTC antipyretics fulfills a
need of a significant target population.

The Panel concludes that an accept-
able labeling claim for an OTC antipy-
retic is, “For.the reduction of fever".

4. Mechanism of action of an anti-
pyretic agent. The Panel has defined an
OTC antipyretic drug as “an agent used
to reduce fever” and antipyresis as
“symptomatic treatment of fever rather
than of the underlying disease.”

The salicylates and other antipyretics.
e.g., acetaminophen, lower the tempera-
ture in patients with fever but have no
effect on the body temperature when it
is normal. The hypothalmic nuclei in the
brain stem play a primary role in the
regulation of body temperature. In fever.
the balance between heat production and
heat loss is still regulated by the hypo-
thalamus but the latter sets the body
temperature at a higher than normal
level. The antipyretics are said to act to
“reset” - the “thermostat” (hypothala-
mus) so that the body temperature will
decrease toward normal 98.6° F (37° C).
Heat production is not changed but heat
loss is increased by increased peripheral
blood flow and sweating. The perspira-

‘tion is not due to a direct effect of the

antipyretics on peripheral blood fiow or
the sweating mechanism but rather to a
central action on the hypothalamus.

Elevation in body temperature can oc-
cur following infection and inflamma-
tion. The causative agents of fever are
referred to as pyrogens. Pyrogens may
be differentiated into two basic categor-
ies: Those pyrogenic substances which
are external to the body such as those
produced by infectious agents and re-
ferred to as exogenous pyrogens and
those pyrogenic substances which are
produced by the body referred to as
endogenous pyrogens. In a recent ar-
ticle by Milton (Ref. 7), a modern
view on the pathogenesis of fever and
the mode of action of antipvretic
drugs is discussed. He notes that it
is now generally accepted that the
cells capable of producing endogenous
pyrogens are activated either by ex-
ogenous pyrogens or by endogenous fac-
tors. These endogenous factors include
inflammadtion, tissue damage, etc. which
release endogenous pyrogens and it is
this circulating material which is the
common mediator of fever. Endogenous
pyrogen is found to be a protein with a
molecular weight of approximately
10,000 to 20,000.

These pyrogens which mediate fever
induce changes in the central nervous
system presumably in the region of the
anterior hypothalamus to decréase heat
loss and increase heat production result-
ing in the increase in deep body temper-
ature. Milton notes that there is consid-
erable evidence that both exogenous and
endogenous pyrogens, when injected di-
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rectly into the central nervous system,
vrocuced fever in a majority of the ani-
mal species studied. and that the fevers
croruced are similar to those resulting
from pevipihieral administration of these
pvingens. However., he peiints cut that
there is a lack ot evidence to demonstrate
that pyrogens can enter the central nei-
vous system from the periphery.

The role of pyrcgens and their effect
on tihe anterior hypethalamus to produce
in deep body temperatire and the
nism by which antipyretic drugs
recuce fever may be reiated to the role
of the prostaglandins. Prostaglandins are
nizturally cccurring substances found in
the hody and consist basically of the
fotty acid, prostanoic acid. These agents
are known to be reieased from various
tissues following nervous or chemical
stimulzation and to have numerous phar-
macologic effects. Milton notes that the
first evidence that prostaslandins might
ke involved in the pathogenesis of fever
was reported in 1970 when a specific
prostagiandin identified as E, {PGE,) in-
jected directly into the third cerebral
ventricle of a cat’s brain, resuited in a
rapid rise in deep body temperature. In
1971 other workers (Ref. 8) confirmed
these hyperthermic effects of PGE, not
only in the cat but also in the raboit and
rat. More importantly, these studies
showed that the hyperthermia produced
was sustained only as long as the infu-
sion lasted and the site of action was
found to be in the preoptic area of the
anterior hypothalamus.

Furthermore, Milton (Raf. 7} describes
studies in which cerebrospinal fluid from
the third ventricle of the brain of the cat
was assayed for contractile activity
which in turn could be related to prosta-
glandin activity. It was found that in the
absence of fever, contractile activity was
very low or absent in contrast to the con-
siderably greater activity in the presence
of fever, produced by injecting pyrogen

directly into the third ventricle. Follow-.

ing the administration of the antipyretic
drug acetaminophen, the fever abated
and the contractile activity of the cere-
brospinal fluid was again low. In subse-
quent studies in the cat, in which.a
microorganism was used to produce
fever, it was fcund that the prosta-
glar:din-like activity of the cerebrospinal
fluid increased in all cases during the
febrile response and that following the
admininstration of three antipyretic
CGrigs, i.€., aspirin, acetaminophen and
indcmethacin, fever was abolished in ali
casts and at the same time the prosta-
glandin: conten:t of the cerebrospinal
fiuid decreased.

2 snfound that acetaminophen, but
.ot szjicylates, generally, raay produce a
{aii iz deep body termperature when ad-
minisiered to Heth man and animals in
tiwx 2bsence of fever, particularly when
civen i large cdoses. In sddition, in the
nresence of fever the reduction in tem-
parature may be found to fall below that
feus: in the afebrile state. Milfor:
studied this piieromenon to determine
wnelher the fal! in body temperature in
thie abgerce of fever could be attributed
o thie iahlbition: of prostaglandin syn-
thezis and its release. Indcmethacin end
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acetaminophen both produced a fall in
deep body temperature when adminis-
tered to the conscious cat. When prosta-
glandin was infused, deep bodv tempera-
ture rcse. When the temperature had
reached a plateau, the infusion of the
drugs preduced vasodilation and panting
but had ne effect on the shivering and
deep body temperature which fell slight-
ly, reaching a new plateau level that was
sustained until the infusion was stopped.

From these studies, the author.concluded

that the effects of the antipyretic drugs
were not mediated through inhibition
cf prostaglandin synthesis but were due
to an action of the two drugs (indo-
methacin and acetaminophen) on the
heat less mechanisms concerned. Aspirin
did not affect decp body temperature in
either the afebrile state or during prosta-
glandin infusion. He concluded that the
results could pe regarded as further evi-
dence that the prostaglandins are not
involved in normal thermal regulation.

5. Inflammation. Inflammation and
many rheumatic diseases usually are ac-
companied by pain and sometimes fever.
In many rheumatic conditions the object
of the therapy is to stop the disease proc-
ess. This usually requires doses of drug
higher than those recommended for OTC
use. Furthermore, symptomatic self-
medication with relief of accompanying
pain may still allow permanent degener-
ative processes to continue. In certain in-
flammatory conditions, specific antibiotic
therapy is indicated, e.g., inflammation
of the joint or skin due to a bacterial in-
fection, and if it is not provided early in
the course of the disease, infection of the
blood stream or spread of infection may
occur. Therefore, the Panel concludes
that these OTC drugs for the treatment
of inflammatory conditions and rheu-
matic disease should be used only under
the advice and supervision of a physician.
For these reasons, which are explained
more fully below in the antirheumatic
ingredient section, the Panel further
concludes that such OTC drugs should
not contain OTC labeling for treating in-
flammatory or rheumatic conditions.
(See part V. below—ANTIRHEUMATIC
AGENTS)

6. Mechanism of action of an anti-
rheumatic agent. The Panel has defined
an OTC antirheumatic drug as an agent
which reduces joint or muscle tenderness
or swelling.

Despite their long history of use, the
precise mechanism(s) whereby salicy-
lates exert anti-inflammatory actions re-
mains unclear; nunierous mechanisms
of action have been proposed. They may
interfere with cellular metabolism (Refs.
9, 10, and 11), inhibit the release of some
inflammatory material from plasma pro-
tein (Ref. 12V, interfere with the move-
ments of ions such as sodium and potas-
sium across cell membranes (Ref. 13),
stabilize the membranes of lysosomes
which are intracellular structures that
may leak materials that cause inflamma-
tion and tissue injury (Refs. 14, 15, 16),
or inhibit or compete with the actions of
chemical mediators of inflammation
(Refs. 16 through 22). However, all these

possible mechanisms are controversial

(Refs. 16 throuzh 26). Recently, prosta-
glandins, complex molecules found in all
celis, have been shown to be capable of
procducing inflammation and it has been
propcsed that aspirin and possibly other
anti-inflammatory drugs inhibit the
svnthesis of prostaglandins (Refs. 27
through 383. Presently. this is thought to
be a key mechanism whereby aspirin ex-
erts its anti-inflammatory effects. This
mechanism of action is discussed further
in the antirheumatie section. (See part V
below—ANTIRHEUMATIC AGENTS.)

7. Headache (cephalalgia). OTC an-
algesic products are commonly used for
the treatment of headache. A brief sur-
vey cf the OTC analgesic market will
readily indicate the extensive use of
claims for “headache”, “simple head-
ache”, “common headache”, “occasional
headache”, and in many combination
drug products containing additional non-
analgesic active ingredients terms such
as ‘“‘sinus headache” or “nervous tension
headache’. Regardless of the descriptive
terminology used, the Panel finds head-
ache {o be a very common term for a pain
affecting almost evervone.

Headache is a unique symptom. Un-
fortunately, it is an ambiguous terin
for pain having many different etiologies
which can originate in almost any part
of the body. Most headaches are tran-
sient usually lasting less than 1 day.
However, some types are chronic and
may recur over months or years. The oc-
casional headache may be secondary to
many factors including fatigue, tension,
eyestrain, fever, or even alcohol inges-
tion. The chronic or recurrent head-
aches may be caused by more serious
underlying diseases such as vascular dis-
turbances, brain tumor or abscess, intra-
cranial lesions, or lesions of the eye,
nose, ear, or throat.

Wolff (Ref. 39) has differentiated
headaches into two major categories
based upon their origin, i.e., those that
arise mainly as a result of stimulation
of intracranial structures and those that
occur on stimulation of tissues outside
the head or adjacent to the skull. He
describes 11 major types of headaches.
In most cases each type could be further
classified into distinct subgroups. .He
found that most of the tissues covering

‘the cranium are sensitive to pain, par-

ticularly the arteries. .

Diamond and Dalessio (Ref. 40) have
separated headaches into three main
groups, based upon their probable etiol-
ogy, to include vascular, psychogenic and
traction-inflammatory headaches. Vas-
cular headaches include the classical
and common migraine headache, where-
as psychogenic headaches are usually
attributed to anxiety or depression.
Traction and inflammatory headaches
include those attributed to organic dis-
eases of the brain and associated struc-
tures, arteries, veins, eyes, ears, teeth.
nose and paranasal sinuses.

A common feature of all vasculgr
headaches are physiological changes in
cranial blood vessels. In & majority‘ of
cases there is a tendency for vasodilation
which provokes the headache. When
cranial vessels are distended there is 2
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reduced ability of the vessel walls to ac-
commodate changes in blood pressure.
This results in a more direct transmis-
sion of pressure variation Lo sensory re-
ceptors in vessel walls and the sub-
arachnoid space of the brain and is inter-
preted as pain.

One type of vascular headache, the
hypertensive headache, is related to
elevation in the systemic arterial blood
pressure. A sudden rise in arterial blood
pressure in either normal or hypertensive
individuals causes headache by virtue of
a sudden dilation of the pain-sensitive
intracranial blood vessels. Another type
of vascular headache is the common
migraine. It has been estimated that
nearly 12 million people in the U.S. suf-
fer from migraine and 8 percent of all
headaches seen.by the physician are at-
tributable to migraine. A common feature
of the migraine headache is a recurrent,
throbbing, unilateral head pain. OTC
analgesics are usually not appropriate for
the treatment of hypertensive or mi-
graine headaches which require diagnosis
of the disease by a physician and usually
treatment with drugs available only by
prescription.

Next to migraine, the most common
vascular headache is the toxic vascular
headache produced by fever for which
OTC analgesics may be indicated.
Diamond and Dalessio (Ref. 40) note that
generalized vasodilation may occur as a
consequence of any significant fever, the
vasodilation usually becoming more in-
tense as the fever rises. It has even been
suggested that alcohol can produce a
toxic vascular headache which is com-
monly referred to as a hangover head-
ache. Another common form of toxic vas-
cular headache ‘occurs after withdrawal
of caffeine. This caffeine withdrawal
headache is common in heavy coffee
drinkers and is discussed in the caffeine
statement later in this document. (See
part VI. paragraph B.3. below—Caffeine
(citrated caffeine).)

The second major type of headache is
the psvchogenic headache which is con-
sidered one of the most common forms of
headache. Apprehension, anxiety, post-
traumatic experiences, and depression
can precipitate the symptoms. This form
of headache is.usually accompanied by
persistent contraction of the muscles of
u.\e‘ head, neck and face. In some in-
dividuals, it is described as a sense of
pressure rather than a true pain. Wolff
notes that “the intensity of the head-
ache is likely to be unaffected by the
simple analgesics, whereas agents such
as opiates or barbiturates that alter re-
action to pain may grant significant,
though transient, relief” (Ref. 39). The
Panel concurs and finds the use of OTC
analgesics for the persistent psychogenic
headaches undesirable.

‘The terms “muscle contraction” and
“tension” headache have been used
synonymously for almost 40 years. These
headaches are not vascular in _nature or
associated with traction or inflammation.
Psychogenic headaches, which may ac-
count for up to 90 percent of the chronic
headaches seen by the physician, aré
more common in those aged 30 years and
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over, but can occur at any age, even in
childhood. The symptoms are usually
described as a generalized pain not local-
ized on one side of the head. The head-
ache is diffuse in nature and usually dif-
ficult to describe. Various factors which
may cause a psychogenic headache in-
clude the individual's marital relations,
occupation, social relationships, life
stresses, and habits.

The third major group of headache in-
cludes the traction and inflammatory
headache evoked by organic disease. The
term traction headache has been defined
“to describe the often nonspecific head-
ache seen with mass lesions of the brain,
including tumors, hematomas, abscesses,
or brain edema from whatever cause”
(Ref. 37). Traction and inflammatory
headaches are associated with inflam-
matory disease of the meninges, and in-
tracranial or extracranial arteritis or
phlebitis. The sinus inflammatory head-
ache is related to sinus disease. The
symptoms include localized pain within
the frontal sinus of a deep, dull, aching,
nonpulsatile quality. With proper diag-
nosis of a precise paranasal disease by a
physician the underlying cause of ‘such
a sinusitis of allergic rhinitis can be
properly treated.

The frequency, duration, location, and
severity of the headache may be useful
in determining its cause. The diagnosis of
the occasional headache can usually be
related by the individual to a direct,
causative factor, e.g., fatigue, acute
febrile episodes or alcohol ingestion.
However, the cause of chronic and recur-
rent headaches require diagnosis by a
physician. With regard to children, the
large majority complaining of headache
do not have organic disease (Ref. 37) but
vascular, psychogenic and traction-in-
flammatory headaches are found among
children as well as adults.

The Panel concludes that the occa-

'sional headache is self-limited and re-

quires no definitive medical treatment.
However, the Panel recognizes that OTC
analgesics are useful for symptomatic
treatment. For example, in many situa-
tions an OTC analgesic may be desirable
to reduce the intensity and duration of
the headache providing relief to the suf-
ferer enabling him to return more readily
to normal activity. The Panel has found
the Category I analgesics discussed later
in this document safe and effective for
use for the occasional headache. (See
part ITI. paragraph B.1. below—Category
I Conditions under which analgesic
agents are generally recognized as safe
and effective and are not misbranded.)
As in adults, the Panel finds the use of
OTC analgesics appropriate for the
treatment of occasional headache in
children. However, the treatment of the
psychogenic headache as, for example
caused by stress situations at school or
disturbed family relationships at home,
should stress counseling rather than use
of drugs.

The Panel has limited labeling claims
for analgesics to the statement “For the
temporary relief of occasional minor
aches, pains and headache”. The Panel
has found other labeling claims for anal-
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gesic products unacceptable for reasons
discussed later in this document and they
are therefore classified as Category II.
(See part III. paragraph B.2. below—
Category II Labeling.) The Panel has
specifically included the term *“head-
ache” as an acceptable labeling claim
because of the wide acceptance and
usage of OTC analgesics by the general
population for headaches as caused by
muscle fatigue from occasional over-
exertion for example, as opposed to the
more complex migraine headache. The
Panel believes that the consumer can
usually distinguish the symptoms of this
form of headache from other forms of
headache or pain. In addition, whereas
the etiology of some headaches, such as
migraine, require prior diagnosis of a
disease by a physician, the pain of oc-
casional minor headache can be suitably
relieved by self-medication with an ap-
propriate OTC analgesic.
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B. GUIDELINES FOR DETERMINATION OF EF-
FECTIVENESS AND SAFETY

In arriving at its ‘conclusions and
recommendations regarding the effective-
ness and safety of all active ingredients,
the Panel considered all pertinent data
and information submitted and adopted
the following general guidelines:

1. Effectiveness. The Panel’s determi-
nation of analgesic, antipyretic and anti-

rheumatic effectiveness was based on

published and unpublished studies con-
sidered to be scientifically valid and per-
tinent to the pharmacologic .effect(s)
evaluated. Clinical criteria for proof of
analgesic effectiveness of single agents
or combinations were essentially those
described in the review by Beaver (Ref.
1) and will be discussed elsewhere in this
document. (See part III. paragraph C.
below-—-Data Required for Evaluation.)

Criteria for proof of antipyretic effec-
tiveness were obtained from clinical
studies which showed that the agent or
combination studied, significantly low-
ered disease-induced fever. These will be
discussed elsewhere in this document.
(See part IV. paragraph C. below—Data
Required for Evaluation.)

Criteria for antirheumatic effective-
ness were obtained from clinical studies
which showed that the agent or combi-
nation studied significantly decreased
signs of certain rheumatic diseases. These
criteria will be discussed elsewhere in
this document. (See part V. paragraph C.
below—Data Required for Evaluation.)

2. Safety. The Panel's determination
of the safety for single agents and com-
binations of agents was based on the fol-
lowing criteria:

a. The incidence and risk of adverse
reactions and significant side effects
when the agent is used according to ade-
quate directions and instructions on the
label.

b. The potential for harm that might
resuit from abuse or misuse under con-
ditions of widespread OTC availability.

c. Assessment of the benefit to risk
ratio.
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C. LABELING OF ANALGESIC, ANTIPYRETIC AND
ANTIRHEUMATIC DRUG PRODUCTS

The Panel reviewed the general label-
ing requirements previously adopted by
the Food and Drug Administration for

OTC (analgesic, antipyretic and anti-
rheumatic) products (21 CFR Part 201).
These requirements provide for labeling
information on the principal display
panel of the packaging form, the identity
of ingredients, directions for use and
general and specific warnings. The Panel
concurs that these general requirements
are appropriate for such OTC prepara-
tions. The labeling of individual active
ingredients will be discussed later in this
document.

After reviewing all submitted labels of
OTC analgesic, antipyretic, and anti-
rheumatic preparations, the Panel rec-
ommends the following additional re-
quirements:

1. Ingredients. The Panel concludes
that analgesic, antipyretic. and anti-
rheumatic products should contain only
active ingredient(s) plus such inactive
ingredients (pharmaceutical necessities)
as may be necessary for product formula-
tion. All such drug products should
identify the active and inactive ingredi-
ents in the labeling. Active ingredients
should be listed by the established name.
Since the United States is converting to
the metric system, the label should state
the quantity of active ingredient in the
recommended dosage in metric units,
e.g, 325 mg per teaspoonful, 325 mg per
tablet, etc. Secondarily, the quantity of
the more widely used drugs aspirin and
acetaminophen in the recommended
dosage should also be stated in apoth-
ecary units, e.g., 325 mg (5 gr) per tea-
spoonful, 325 mg (5 gr) per tablet, etc.,
until the metric system becomes official.

The Panel reviewed the labeling re-
quirements adopted by the Food and
Drug ‘Administration for OTC antacid
products containing sodium and magne-
sium salts (21 CFR Part 331). The Panel
concurs with these requirements and for
reasons stated later in this document
concludes that they be adopted for OTC
internal analgesic, antipyretic and anti-
rheumatic products containing sodium
and magnesium salts. (See part III.
paragraph B.1.1.(2) below—Safety and
part III. paragraph B.l.e.(2) below—
Safety.) Therefore, the Panel recom-
mends that the labeling of products
should contain the sodium content per
dosage unit, e.g., tablet, teaspoonful, if it
is 0.2 mEq (5 mg) or higher. For products
containing more than 5 mEq (125 mg)
sodium in the maximum recommended
daily dose, the labeling should contain
the warning “Do not take this product if
you are on a sodium restricted diet ex-
cept under the advice and supervision of
a physician”. For products containing
magnesium salts with more than 50 mEq
of-magnesium in the recommended daily
dosage, the labeling should contain the
warning “Do not take this product if you
have kidney disease except under the ad-
vice and supervision of a physician™.

2. Indications and directions for use.
The indications for use should be simply
and clearly stated, provide the user with
enough information for effective and
safe use of the preparation and include
the statement that the preparation is
for the temporary relief of symptoms
applicable to the ingredient(s) of the
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preparation. Fer analgesic-antipyretic
drugs, the Panel believes that the gen-
eral indications statement “For the tem-
porary relief of occasional minor aches,
pains and headache, and for the reduc-
tion of fever” answers these needs. This
general statement covers the many
slightly different claims found on the
labeling of presently marketed- OTC
preparations and discourages the impli-
cation that these drugs are to be used
for the self-treatment of diseases.

An important area of the Panel’s
responsibility is conc¢erned with the
Tabeling of OTC analgesic-antipyretic
products. In years past it was believed
that the greater the number of claims,
the better the product. Often the claims
would be vague, not easily understood or
ambiguous. Even in today’s OTC anal-
‘gesic market there has been some carry-
over of this philosophy by industry and’
government. Specific analgesic " studies .
have been cited to support claims for
particular types of pain. However, a
plethora of claims may be confusing, and -
misleading to the consumer.

The Panel recognizes that well-con-
trolled studies have been done with vari-
ous analgesic-antipyretic agents in pa--
tients with specific types of .pain such
as postpartum pain, pain due to cdncer,
pain following tooth extractioh, etc. It .
is the Panel’s opinion, however, that
“pain” is sufficiently broad to encompass
all the studies in populations with pain:
of specific etiology and therefore it is in
the public’s best interest to emphasize
the use for pain generally rather than -
list on the labeling all the specific types
of pain that have been shown to be effec-"
tively treated in well-controlled clinical
studies.

Some of the claims for alleviation of
pain found on the labeling of presently-
marketed OTC analgesics include:
“muscle aches”; “stiffness”; “pain of
toothaches”, “teething”, “dental proce-
dures and dental work”; “muscle sore-
ness”; “body aches”; “simble headache”:
“nervous headache”; “tension head-
ache”, “pain due to head colds”;
“simple pain of inoculations and im-
munizations”; etc. Rather than list all’
the numerous conditions all basically
describing the common problem of pain.
the Panel believes the term “minor pain”
is sufficiently broad to encompass the
specific types of pain effectively treated -
by this group of ingredients.

Another frequent problem with a vari-
ety of claims for alleviation of pain is
their vagueness and lack of clarity. Of-
ten the consumer does not know what is
meant by such claims and is misled when
similar products have different claims.
For examiple, if the labeling of one man-
ufacturer’s preduct omitted claims found
on the labeling of another identical
product. the consumer would be misled
into believing the two preparations are
different or are for different indications.
Also, the same claim can have a meaning
for one consumer that is exactly opposite
to its meaning for another consumer.
Furthermore, some claims are not even
recognized by the medical community.
For example, the Panel does not under-
stand what is meant by “jumpy nerves”,
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“fretfulness”, “nighttime pain and its
tension”, or “under the weather”.-Since
the Panel does not comprehend such
claims, it anticipates that the consumer
would have similar difficulty.

The Panel further notes that this cur-
rent labeling of some OTC products lists
claims for conditions for which tHey are
clearly ineffective such as “depression”,
‘“nervous tension”, etc. The Panel be-
lieves that such claims are inappropriate.

To protect the consumer from  un-
founded, misleading, and possibly haz-
ardous claims, the Panel decided that
the best labeling is one which states in-
dications for use in simple, clear and
easily understood language. The con-
sumer would benefit greatly from such
labeling. Therefore, the Panel recom-
mends the restriction of the claims that
may be made for analgesic-antipyretic
products and has concluded that the
general indications statement “For the
temporary relief of occasional minor
aches, pains and headaches, and for the
reduction of fever”, is the most appropri-
ate. -

Since OTC drugs are meant to be used-

only for the temporary relief of symp-
toms, the labeling should not indicate or
imply that the preparation is -for the
treatment of disease entities, such as
arthritis. This is especially important for
preparations containing antirheumatic
drugs, which if taken without medical
supervision, may prevent or delay. defin-
itive treatment of arthritis which re-
quires prior diagnosis by a physician,
establishment of a proper antirheumatic
dosage and concomitant or alternate
therapy. Self-medication may lead to ir-
reversible joint damage if taken in in-
adequate dosage intermittently for pain
relief over prolonged periods by individ-
uals with some forms of arthritis. Since
the most common forms of arthritis,
rheumatoid arthritis and osteoarthritis,
are chronic diseases, “temporary” relief
by OTC analgesic doses is inappropri-
ate therapy for these diseases. Therefore,
the labeling for preparations containing
salicylates should include the statement,
“Take this product for the treatment of
arthritis only under the advice and su-
pervision of a physician”. For prepara-
tions containing the nonsalicylate, ace-
taminophen, labeling should include the
statement, “Do not take this product for
the treatment of arthritis except under
the advice and supervision of a phys-
ician”.

The Panel has further delermined
that some of the current claims for spe-
cific conditions recognized by the medi-
cal community and found on OTC label-
ing and in product names are not amen-
able to self-diagnosis or treatment. Con-
sumers with these conditions, such as
several types of arthritis, gout, and acute
rheumatic fever, should be under the
care of a physician. The Panel believes
that any labeling for diseases such as
these which require medical interven-
tion may mislead the consumer who at-
tempts to self-diagnose and self-treat
serious diseases. Therefore, the Pancl

strorigly recommends that product names
or labeling that imply or suggest the use
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of these products for specific diseases
requiring prior diagnosis by a physician
should not be allowed. Any reference to
“arthritis”, “arthritic strength”, “arthri-
tis pain formula”, “rheumatism prepara-
tion”, €tc., in product names or labeling
is unacceptable to the Panel. As will be
noted later in this document, the Panel
concurs with the Arthritis Foundation’s
opposition to the term ‘“arthritis” in as-
pirin brand names and also concurs with
their recommendation that sufferers of
the disease would be best served if the
term “arthritis” were banned from the
labeling and advertising of these prod-
ucts, leaving the choice of drug treat-
ment to the physician. (See part V.
below—ANTIRHEUMATIC AGENTS).
The only terms acceptable to this Panel
are those included in the general OTC
indication statement for all analgesic-
antipyretics, i.e., “For the temporary re-
lief of occasional minor aches, pains and
headaches, and for the reduction of
fever”.

3. General and specific warnings. The
Panel decided additional statements need
to be included on the labeling of
analgesic-antipyretic products for proper
use and adequate conswmer protection.
These statements should come under the
general headings of warnings and cau-
tionary statements.

The Panel agrees with the current reg-
ulation (21 CFR 330.1(g)) containing the
general warning statement “Keep this
and all drugs out of the reach of children.
In case of accidental overdose, seek pro-
fessional assistance or contact a poison
control center immediately”, and con-
siders it reasonable and proper for all
OTC medications. In regard to specific
warnings or cautions the Panel recom-
mends that potential users be alerted to
possible serious side effects of therapeu-
tic doses and especially serious conse-
quences of overdose.

Because OTC products can be pur-
chased by anyone, it i$ the view of the
Panel that the public generally does not
regard these products as medicin_es
which, if used improperly, can result in
injurious or potentially serious conse-
quences. The public needs to be contin-
ually alerted to the idea that these prqd-
ucts like all medicines carry some risk
and should be treated with respect. The
Panel. therefore. concurs with the Food
and Drug Administration and considers

it prudent to include the general
warning statements now required under
§330.1(g).

The cousumer should be informed of
any possible signs of known toxicity or
anv indication requiring discontinuation
of the use of the drug so that appropriate
steps may be taken before more severe
symntoms become apparent. For ex-
amole, one of the first symptoms of sali-
cylate intoxication. or overdose, is tinni-
tus or “ringing in the ears” which is dis-
cussed later in this document. (See part
III. paragraph B.1.a. below—Aspirin.) It
is very important for the consumer to
recognize this symptom. With continued
dosing, serious intoxication may occur
due to the mode of salicylate metabolism.
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For example, a small increase in the sali-
cylate dose ingested may cause a dispro-
portionate increase in the salicylate blood
level and could result in serious conse-
quences.

Unfortunately, acetaminophen has no
similar sign of toxicity or “safety valve”
to alert the consumer. Further, some ad-
vertising for acetaminophen gives the
impression that it is much safer than
aspirin and implies that the toxic effects
of the drug are less than those en-
countered with aspirin. Actually, a large
overdose of acetaminophen can result in
serious liver damage which is not as
amenable to therapy as salicylate intoxi-
cation. This is discussed later in this
document. (See part III. paragraph B.1.b.
below—Acetaminoohen.) _

Therefore, the Panel - decided to in-
clude the warning, “Stop taking this
broduct if ringing in the ears or other
symotoms occur”, on al} products con-
taining salicylates, and the warning, “Do
not exceed recommended dosage because
severe liver damace may occur”, on all
products containing acetaminophen, a
nonsalicylate.

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. baragraph B.1.a.(2) (iv)
below—Adverse effects during preg-
nancy.) Therefore, the Panel concludes
that it is necessary to include the label-
ing warning statement on all aspirin-
containing products, “Do not take this
product during the last 3 months ot
bregnancy except under the advice and
supervision of a physician”,

"~ Thé 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 fuil
glass of water.”

The Panel could not find any con-
trolled studies to support the contention

that the quantity of water used to ad-"~

minister the drug has any effect relative
to safety or efficacy. However, it is the
opinion of the Panel] that this advice is
sound. since the water would be ex-
pected to facilitate dissolution of the
drug and reduce the irritation of the mu-
cosa of the stomach from aspirin parti-
cles as discussed elsewhere in this doc-
ument. (See part III. paragraph B.l.a.
(2) (ih  below—Adverse effects on the
gastrointestinal tract.) The Panel be-
lieves that this recommendation should
apply to all salicylates. Therefore, the
Panel concludes that the labeling for
products containing salicylates intended
for oral administration as a solid dos-
age form, e.g., tablets, state for adults,
“Adults: Drink a full glass of water with
each dose” and for children under 12
years. “Children under 12 years: Drink
water with each dose”.

In summary, the Panel concludes that
the purpose of OTC preparations is to
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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
potentially serious problem, a disease re-
quiring medical supervision could be
masked until irreparable damage has oc-
curred. This is especially impoartant 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
making it read: “For the temporary re-

‘lief of occasional minor aches. pains and

headache, and for the reduction of
fever”, and nas added a general warnings
statement for adults, “Do not take this
product for more than 10 days. If symp-
toms persist, or new ones occur, consult
your physician”, and for children under
12 years, “Do not take this product for
more than 5 days. If symotoms persist,
or new ones occur, consult vour physi-
cian”. Such warnings or cautions will be
included in the proposed labeling for in-
dividual preparations presented later in
this document.
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D. LABELING WARNINGS, ADVERTISING AND
THE MEDIA

Because the consumer needs to be cor-
rectly 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 concern,
certain aspects of- commercial advertis—
ing of OTC medicines that urge the con-
sumption of these drugs without direct-
ing attention to adequate warnings re-
garding the possible immediate hazards
of the use of these products or the poten-
tial hazards from their long-term use.

This concern was shared by repre-
sentatives of consumer and children’s
advocacy grouos, 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 sponsorcd by the
Federal Communications Commission
and the Federal Trade Commission on
May 20 and 21, 1976. At the three Panels

tomprising the conference the status of
research, industry self-regulation, and
government regulation was discussed and
alternatives suggested: governmental
policy decisions were not formulated
(Ref. 1).

As was pointed out to the Panel, based
upon common sources of advertising in-
formation, the advertising expenditures
for internal analgesic drugs are greater
than for other OTC drug categories (Ref.
2). It was noted that analgesic promo-
tion in this country-has reached a new
level of sophistication with advertising
references to whole new ailments such as
“file cabinet backaches” or ‘“‘camper
noise tension.” While the National Asso-
ciation of Broadcasters and the Propria-
tary Association representing many OTC
drug manufacturers have been active in
developing codes for the advertising of
nonprescription or OTC medicines, the
Panel believes that government require-
ments for the inclusion of warnings and
cautionary 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 more
so than is currently being done, and that
special attention be given to the regula-
tion of OTC drug advertising on those
television programs watched most often
by children or whose viewing audience
includes large numbers of children.

REFERENCES

(1) Transcript of Proceedings, Federal
Communications Commission /Federal Trade
Commission Conference, May 20 and 21,
1976.

(2) Choate, Robert B, Presentation before
the FDA OTC Review Panel on Internal An-
algesics. March 17, 1975, copy of unpublished
parer is included in OTC Volume 030150.

E. 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
censumer purchases such products.

To more fully inform the consumer as
to the contents and therapeutic capabii-
ities of these products as well as to 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
labeled on the principal displav panel to
indicate the presence of aspirin, that a
standard amount of aspirin per dosage
unit be established of 325 mg (5 gr) for
all marketed products containing aspirin
alone, as the single OTC analgesic-anti-
pyretic active ingredient, and that label-
ing clearly- 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 ar)
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 me aspirin labeled as 5 gr.
To most individuals these dosages are
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 aspirin dosage unit should
actually contain 324 mg aspirin but is
sometimes eauated 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 XI1X 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 product to another brand. This
could represent a possible difference of
55.2 mg or almost 1 gr aspirin between
two different marketed products. To
avoid the confusion that presently exists
in the conversion between the two sys-
tems of weight measurement, j.e., be-
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tween" the apothecary system «¢gr} and
the metric system (mg), the Panel
recommends that the amount of aspirin
in a 225 mg (5 gr) standard dosage unit
be established on the basis of the
apothecary weight of 1 gr being equiva-
lent to the metric system measurement
of 65 mg.

The Panel also recommends that this
equivalence between the apothecary and
metric systems be used for all ingre-
dients. The following table illustrates
equivalent values for the two systems as
used throughout this document:
EQUIVALENT VALUES FOR APOTHECARY

MEIrPIC SYSTEMS

AND

Apothecary (gr): Aletric (mgq)

L0 ... 65
123 ... 80
8.0 o llo_.. 325
100 ... 650
6154 _ ... 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 examrple, of
the submissions reviewed by the Panel, 32
pertained to “dosage forms containing
aspirin as a “‘single” ingredient. In 16 of
these single ingredient products (50 per-
cent), the amount of aspirin differed
from the standard 325 mg 5 gr). The
range was from a low of 227 mg for a
chewable gum to a high of 630 mg jn a
single tablet. This represents a variation
of 70 to 200 percent of the standard 325
mg (5 gry aspirin dosage unit available
as a single ingredicnt in such marketed
products.

The Panel has provided the foliowing
table to illustrate the variations in the
amount of aspirin contamned in sub-
mitted products:

AMOUNT OF ASPIRIN CONTAINED IN SUEBMITTED
PrRODUCTS WHERE ASPIRIN WaS THE SINGLE
ANALGESIC INGREDIENT .

Number of

Grains of aspirin: subnrissions

B 28 S 1
4.5 o oiol.. 2
50 o laiio_. 16
60 ... 2
T il 7
100 oo 4

Total __._ .. ...__ 32

The Panel is aware of the widespread
and common belief that tl. usual
amount of asvirin an adult should ingest
is “two tablets.” The Panel believes
that this can cause a problem if 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 situation is crit-
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ically important. If a person takes 1.300
mg aspirin every 4 hours for several
.dosing intervals. serious aspirin intoxi-
cation may result. This is due to both
the absdlute quantity of aspirin taken
and the kinetics of aspirin metabolism
which is discussed later in this docu-
ment. (See part IIL. paragravh B.l.a (2,
below-—Safetv.}

~ As an gxample, a 20 percent increase
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 who
had not responded to a lower dose. or
more importantiy, result in an increase
Qf dose-related systemic toxic effects
iRefs. 2 and 3). Even those aspirin tab-
lets commonly marketed in 300 mg or
325 mg do<age units. which usually per-
mit variation of =5 percent active in-
gredient per tablet as described above.
when calculated to each extreme (a low
of 285 mg for the 300 mg tablet to a
high of 340 mg for the 325 mgz tablet’.
represent a 20 percent variation in
dosage.

This could be a problem in the area
of pediatric overdosing. If a pediatrician
instructs a parent to give a child half
or auarter of an aspirin tablet. the child
could. depending upon the streingth of the
tatclet. be exposed to a potentiallv
ous aspirin overdose. In the case of
antivyresis ‘fever reduction) for an in-
fant or small child this is especially haz-
ardsus hecause the young child cannot
com=iain of tinnitus «ringing of the
ears'. one of the early syvmoptoms of
asvirin overdose. Further, the symptoms
could rrogress to include fever. one of
the later signs of salicvlate intoxication
(Ref. 4). The parent. noting that the
fever has not subsided. may continue to
oive excessive amounts of aspirin. con-
tinuing a vicious cycle.

The Panel believes that the current
availability of so many different amounts
of aspirin per dosage unit is very con-
fusing to the consumer. It is the ovinion
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 used. Of
even more concern to the Panel is the
fact that wide ranges in the amount of
aspirin per dosage unit can resuit in
either subtherapeutic or even toxic as-
pirin tlood 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-
teled to indicate either 325 mg (5 gr)
per dosage unit for adults or 80 mg «(1.23
gr) per dosage unit for children under
12 years of age.

The Panel recommends an adult oral
dosage of 325 mg (5 gr) to 650 mg}(lO
gr) aspirin, acetaminophen or sodium
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 eflective when used as
directed. More importantly, the adult
oral dosage of 650 mg (10 gr) is the
amount consumers believe they are in-
gesting, 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
implement the Panel’s advice that prod-
ucts contain only 325 mg (5 gr) aspirin,
acetaminoohen 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 dosage 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
8r) 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
gr} aspirin, acetaminophen or sodium
salicvlate. In addition, the Panel con-
cludes that only nonstandard dosage
units of 500 mg (7.69 gr) be recognized
fer 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 aduit strength products con-
taining acetaminophen as the single ac-
tive ingredient.

The Panel recommends that any prod-
uct containing an amount different from
325 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
astablished 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 hag 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 comvonents of a dosage
schedule which include 2 minimum ef-
fective dosage, a usual single dosage, a
usual effective dosage range, a maximum
single dosage, and a maximum daily (24
hours) 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} Usuul effective dosage range. The
usual effective dosage range is the range
between the minimum effective dosage
and the usual single dosage.

(4) Maximum sirngle 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-
taminophein and sodium salicylate). The
Panel does not believe that this maxi-
mum single dosage should be encouraged
on 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
produce 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 325
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 singlé dosage is 1.000 mg
(15.38 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 (16 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.

¢. 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
recognized 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 dosage schedules for standard and nonstandard aspirin.
acctaminophen or sodium sclicylate dosage units

Dosage unit 1 Iuitiat Frequency-3 Dosage
(milligram (grain)) dosage units 2 (tablets/hours) units/day ¢
(milligram) (tablets
Guilligram))
Standard dosage schedule under: 325 (3)...... ... . b 2 2afterd ... ... 12 (3,900)
Nonstandard dosage schedule under:
5 . 2t03 (65010975). ... ... do 12 (3,900)
- 1102 (300 to 800). .. Tafter 3 e (3,600)
- 1t02 (d21t0842) .. ... do 9 (3,789)
. 1102 (18510 970). . _. Lafter 4 or 2 after 6. .. 8 (3,880)
8 (3,880
S00 (7.60). .. . 1102 (50010 1,000). ... 1 after 3or 2 after 6. . 8 (4,000}
8 (4, 000)
630 (10)3. ... 1(650) ... ... .. __... lafterd4... . ... . ... 6 (3,900
' The amount of drug contained in a single dosage unit.
2 The maximum number of dosage uuits that cannot be exceeded when dosing is initiated.
3 The number of dosage units per time interval.
¢ The maximum total number of dosage units that cannot be exceeded in 24 hours regardless of the initial number of

dosage units taken or the frequency of repeated dosiug.

$ This nonstandard dosage scheduie does not apply to acetaminophen since only the 500 ing (7.69 pr) noustandard

dosage unit is recognized by the panel.
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4. Analgesic equivalence value. Con-
sumers may be perplexed not only by
the variation in the available amounts
of an active ingredient per dosage unit,
but also by any attempt to 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 chemically 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 range
of aspirin dosages currently available
to consumers. This reoresents g 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 quantities of anal-
gesics for pain relief with such claims
as “adult pain formula”, “extra added
ingredients”. or “arthritis formula”. The
consumer, faced with such ~different
claims has no ready 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
oi 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,
l.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

(5gr)/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

Sodium salic-
ylate

“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 lateled as containing aspirin on
the principal display panel. Such labeling
will not only benefit all consumers but
will alert those individuals having a
sensitivity to aspirin.

a. Products containing 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
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. 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
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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
inan 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
per dosage unit”. The actual amount “X”
of aspirin for the specific product shali 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 (7.69 gr) acetamino-
phen per dosage unit compared to tne
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 salicylate. If the Food and
Drug Administration is unable to imple-
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 dosage urnit be clear-
ly 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 salicylate per dosage
unit’”. The actual amount “X” of sodium
salicylate for the soecific 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 sodium salicylate”
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F. STATEMENT ON RECOMMENDED 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.
abeve — Anaslgesic-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
other salicylates for several reasons.

First is the alarming fact that a sig-
nificant proportion of the serious salicy-
late 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 serious (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-
pabolizing systems and cause inordinate
increases in salicylate plasma levels
during multiple dosing.

A third problem in defining the dosage
regimens is that aspirin is used exteii-
sively for several effects which may have
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
of therapy will also be required as a
function of age, weight and other possi-
ble 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:zepted 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 partizularly 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-
sional. 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 whi-h can be con-
veyed to the average individual through
labeling instructions.

The Panel used the following guidelines
in an atiempt to establish a systematic
means for 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.

c. Correlation of dose to blood levels.
(1) Mazximum 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-
izity, occur above a salicylate concen-
tration of 20 mg/100 ml of plasma.

The correlation of salicylate blood
levels with early signs of salicylism pro-
vides the basis for using the steady state
plasma levels 2s 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
mg 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 mg 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 greaper
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 5
percent of the population probably ex-
periences tinnitus.

(3) Nonstandard dosage. Nonstand-
ard single ingredient salicylate products
containing nonstandard amounts per
dosage unit should provide dosing in-
structions limiting the number and dqs-
age intervals such that the total daily
dosage and mean hourly dosage ratc do
not exceed the standard.

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



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

d. Criteria for determining optimal
dosage regimens. Wagner (Ref. 5) has
summarized some useful criteria that
hate been used 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 single dosage in animals but-

‘it can be aoplied to multiple dosages in
humans with the following definitions:

() ECI:miniltlal therapeutic dose
maximal tolerated dose

(2) Jardetzky’s therapeutic characteristic
Te):
Dt

Te: Pt _ Q=2 8.D.
DETQET23.D.

Dosage rate producing toxicity io
2.5 pet of subjects
Dose 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 §0 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 Qt—2 St

DE QE*2 Sk

Q! and QF are defined as the dosage to
produce either a toxic effect or a thera-
peutic eflect, respectively, in 50 percent
of the subjects. S¢ 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 Q¢-2 St
will represent the dosage that will pro-
duce toxic effects in 2.5 percent of the
target population, and QE+2 SE repre-
sents the dosage to produce a desired
therapeutic effect in 97.5 percent of the
target population. The addition of the
statistical estimates of the range of re-
sponses in the target population is a de-
sirable approach to defining a general
dosage for the total population. As dis-
cussed by Wagner (Ref. 5), the therapeu-
tic indices of Chen and Jardetzky are
useful for certain comparisons but do not
provide a means of determining the op-
timal dosage to be used.

Wagner (Ref. 5) suggests the mini-
mum Joss function of Schneidermen et
al. as a method to define the optimal
dosage which minimizes a loss index (L)
and is defined in terms of a “loss” due to
the toxicity (¢.) and a loss due to failure
to cure (q.) in which ¢, and g¢. are
equated using a weighing factor (\)
thus:

L=(1—q) \q.

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 nonlinear ki-
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 levet
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-
lished 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 shown below reflect the Panel’s
recommendations of a minimum initial
and maintenance dosage of 325 mg (5
gri. a maximum initial single dosage of
975 mg (15 gr) to be used only once, and
2 maximum maintenance dosage of 650
mg (10 gr) every 4 hours (standard) 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). .

(1) 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 kinetics, 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
salicylates, a change of the hourly dosage
rate can lead to potentially toxic levels
and it is necessary to put limits on the
hourly dosage rate as well as the total
daily dosage. On the basis of clinical
data and pharmacokinetic calculations,
the maximum critical hourly rate is 167
meg/hour for an adult.

This consideration is particularly im-
portant in the case of some currently
marketed salicylate products containing
7Y, gr aspirin per dosage unit with a
recommended dosage schedule of 15 gr
(975 mg) every 4 hours for four dosages
during the dayv. Although the total daily
dosage is within recommended limits,
the hourly dosage rate is 244 mg/hour
which is 50 percent greater than the
recommended limit of 167 mg/hour.

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

(a) Evaluation of the assurqptlons
used in the submitted computer simula-
tions to justify the safety of this dosage

imen (Ref. 6).
lﬂfb) Evaluation of blood level data
from the literature in which the same or
similar dosage regimens were us<_ed.

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

The Panel concludes that this dpsa_ge
regimen would not provide any signif-
icant improvement in analgesic or an-
tinyretic effectiveness, but may resu}t in
increased blood levels at the potentially
toxic level. The increased plood leve}s
may enhance the therapeutic eﬁ.ect, in
rheumatoid arthritis but wi_ll bf.: inade-
quate tc suppress inflammation in many
arthritic patients in whom adequate
plasma levels could have been a.tt,.amed
under proper professional supervision.

The significance of small qhanges in
the hourly dosage rate can be illustrated
by consideration of a simplified model
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-
ination is quite constant at the dosages
and corresponding plasma concentra-
tions where toxicity begins to occur, ie.,
above 20 mg/100 ml. The following
simple 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/ 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 5.3 g, a
400 percent increase (Ref. 7).

They also show that the time to reach
the steady state plateau greatly increases
with dosage levels in the OTC range.
Their simulations show that a dose of 0.5
g (7% 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 between dosage unif, frequency and hourly dosage rate

Dosage unit ! . Dosage Hourly
(mg gr) Initial dosage units ? Frecjuency 3 (tablets/hours) units/day ¢ dosage rate 3
(mg) (tablets mg) (mg/hour)
325 (3) 2t03(650t0975) ... ... ... 2 after 4. 12 (3,900) 163
400 (6.15) 1102 (400 to 80C).._ . .. Yafter 3. 9 (3,600) 133
421 (6.48) 1102(421to842) . . . . ... ... do._... 9 (3,789) 140
485 (7.46) 1102 (48516970} _.........__ lafter4or2after6...__._ . 8 (3,880) 122
8 (3.500) 162
300 (7.69) 1162(300t01,000)..._.. ... ... lafter3or2after6... .. ... 8 (4,000) 167
8 (4,000) 167
630 (10) 1(650)..._... ... ... .. ... Tafter4 . ... .. . ... ... 6 (3,900) 163

¥ The amount of aspirin contained in a single dosage unit (tablet).
¢ The maximum number c¢f dosage units (tablets) that cannot be exceeded when dosiug is initiated.

#The number of dosage uniis (1ablets) per time interval
for repeated dosing).

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

¢ The maximum total number of dosage units {tablets (mg)) thzt cannot be exceededi n 24 hours regardless of the

initial number of tahlets taken or the frequency of repeated

dosing.

¢ The amount of aspirin (milligram) 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 required for anti-inflammatory
effects in patients with rheumatoid ar-
thritis but above that needed by the vast
majority of “normal” adults for occa-
sional use as an analgesic and antipyretic
agent. This upper dosage was selected by
the Panel as the upper limit above which
a significant risk of toxicity increases
dramatically in the majority of the tar-
get population. Furthermore, in some in-
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 ml plasma (standard

deviation is 4.6) if urine pH wc- kept
above 6.2 by administration 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
suitable 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) illus-
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
though 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 33.8
mg/kg (standard deviation is 5.3), and
therefore, the ratio of body weight to
surface area was 23.7 kg/m*® (standard
deviation is 5.3). Therefore, the mean
maximum dosage per kg of body weight
for this group would be-
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10¢ mg/hour/m?

Zm—’; 4.2 mg/hour/kg or

From the study of Makela et al. (Ref.
137, 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 2 maximum hourly
input rate for 2 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 calcuiate
the adult dosage, the corresponding
dosage would be 7,000 mg/day or 280 mg/
hour.

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

Relationship between dosage and dosage
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33.8 mg/kg
(2,{4 hours)

:%—;?: 4.2 mg/hour/kg or 101.4 mg/kg/day.
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 zbsorption
(Ref. 15). .

(iii) Change of dosage interval with
constant daily and hourly dosage rates.
Because of limited published data, the
Panel used analog and digital computer
simulations to study the effect of in-
creasing the dosage interval when the
daily and hourly dosage rates were main-
tained constant at the recommended
level of 4,000 mg daily and 167 mg hourly.
The total amourit 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:

interval (with constant daily and hourly

dosage rates) to steady state concentration

Total daily  Steady state: Total body load after
dosage (milli- 5 days
Desage Average dosage gram) and -
interval rate (milli- number of Maximum Minimum
(bhours) gram/hour) dosage units anount amount
per day in body in body
: (milligram) (miliigram)
t 167
3 167
4 167
6 167
8 167
2¢ 167

From these simulations, it appears
that as long as the total daily dose and
the mean hourly dosage regimen are
kept constant, reasonable increases in
the dosage interval of 3 to 8 hours will
not greatly increase the total maximum
and minimum 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.

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

at steady state which is greater than
the amount produced by a single main-
tenance dosage.

For  most drugs which follow linear
kinetics, the use of a higher initial (load-
ing) dossge permits the desired steady
state drug level in the body 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
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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 levals (6 1ng/100
ml to 10 mg/100 ml) comparable to
those achieved by the minimum dosage
(325 mg) in a standard multiple dosage
regimen known to be effective and free
of major side effects. Thus, the maxi-
mum single dosage will nroduce rapid
increase in plasma levels in multiple
dosing which can be maintained by
smaller dosages of 325 to 650 mg given
every 4 hours.

Leonards (Ref. 15) found that com-
Jparable 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 dosage of
one 1,300 “sustained release” cabpsule, a
single dosage of four 325 mg tablets and
two dosages of two 325 mg tablets (650
mg) given 4 hours apart.

The maximum plasma concentration
time curves following one 1,200 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
which occurs independent of the product
used.

The larger single dosage resulted in a
greater total area under the plasma time
curve than the divided dosage. The in-
crease in the total area under the plasma
time curves even though these regimens
have the same total dosage and hourly
dosages illustrates the effect of saturable
metabolism which augments plasma
levels from a large single dosage com-
pared to the usual 650 mg (10 gr). The
plasma concentrations were essentially
the same, 8 hours after the initial dosing
in both cases. Eight hours after the
initial dosing, both dosage schedules re-
sulted in essentially identical plasma
levels of about 5 mg/100 ml. This may
indicate that a dosage schedule of one
1,300 mg (20 gr) capsule 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.
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(2) Relationship between plasma con-
centration (and dosage) and tloxicity.
Although it has hot been possible to es-
tablish the plasma levels of aspirin or
salicylic 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 ml) and decline rapidly (half-
life about 20 to 40 minutes). Aspirin
levels have not been correlated wit
toxicity. Plasma levels of salicylic acid,
however, correlate well with probability
of toxicities.

Tinnitus is the most frequent and re-
liable symptom of salicylism which oc-
curs at salicylate levels of about 20 mg/
100 ml. -Other early symptoms of salicyl-
ism include deafness, headache, vertigo,
vomiting and hyperventilation. Above 30
mg/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 admission and the severity
of salicylate intoxication (Ref. 19). The
serum salicylate concentrations were ex-
trapolated back to the time of ingestion
(S.), assuming a half-life value of 20
hours (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-
ylate serum levels. Although permanent
hearing 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 frecuencies. 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
(975 mg) every 4 hours (244 mg/hour)
for 4 days (Ref. 21).

Similar 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.

Myers et al. found that a dosage of
5,000 to 8,000 mg of drug was usually
necessary to produce tinnitus and subject
hearing loss (Ref. 22). In patients with
normal hearing, high salicylate concer-
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 experi-
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/1006 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
1,300 mg have been shown to be sig-
nificantly different from placebo. (See
Part III. paragraph B.l.a.(1) below—
Effectiveness.) Dosages above 650 mg do
not result in a significantly greater inci-
dence or degree of pain relief in most
studies. In some studies, however, dosages
of 975 mg (three 325 mg tablets) to 1,300
mg (four 325 mg tablets) appeared to
have a greater analgesic effect based on
dose-response curves which appear to be
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-
ylate 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 ml
(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 m! 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 inflemmation 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

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



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
rheumatoid 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 patient preference. A significant
change in joint size (4 mm or more over
7 days) was produced by high doses of
salicylates but not by low doses of salic-
ylate, -paracetamol or placebo. Changes
in joint size, compared 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
slight improvements in grip strength
and patient preference compared to pla-
cebd, 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 salicvlate, im-
provement was noted in 1 of 11 patients
ir. 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.”

Gtaham 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 an 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. Becalse 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 ckilled 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 unnécessary
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 stendard and non-
standard nonsalicylate dosage schedules.
The components of a salicylate dosage
schedule also apply to a nonsalicylate
dosage schedule. (See part IT. paragraph
E.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 E3.b.
above—Recommended dosage for prod-
ucts containing standard dosdage 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 dosages that exceed those rec-
ommended for aspirin. Also, the Panel
concludes that only nonstandard dosage
units of 500 mg may be recognized for
acetaminophen in addition to the stand-
ard dosage unit of 325 mg since the Panel
is unaware of any other nonstandard
dosage unit currently available in mar-
keted adult strength products containing
acetaminophen as the single 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
II. paragraph EJ3.c above—Recom-
mended 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 Panei 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 Schédute 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 io 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 tablets

Number
tablets Total
taken dosage
Age (years) every 3 h (milli-
(single grams)
dosage)
Under3....... . [0
3 1 81
;o
9.
6 throug! 3 oyt

10 through 14

t 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 toxicily, 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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pirin tablets described in the above table, The published results of two studies

2.202 (approximately 94 percent) stated comparing the antipyretic effect of a sin--

that the labeled dosage is subtherapeutic gle dosage of acetaminophen with the
(Ref. 1). Further, 72 percent believed antipyretic effect of a single dosage of

that the labeled frequency of every 3
hours is too frequent a dosing interval.
In addition, 78 percent of the physicians

aspirin were also submitted to the Panel
(Refs. 10 and 11). The comparison was
made in children between the ages of 6

indicated that they usually use age as months and 72 months (6 years). For
the basis for determining the appropriate the same age groups, the acetaminophen
aspirin dosage for their patients while dosages were approximately the same as
21 percent utilize body weight as the the aspirin dosages. For example, the
basis. In most cases, a dosage of 65 mg dosages for children 30 to 48 months of
(1 gr) per year of age every 4 hours as age in one study were 225 mg and 240
needed was the preferred dosage sched- mg aspirin and acetaminophen, respec-
ule. tively (Ref. 10). In the second study, the

The medical literature lists many dosage for children 30 to 42 months of
methods of calculating dosages based on age was 180 mg for both aspirin and
either age, body weight or body surface acetaminophen (Ref.11). These pediatric
area. Several clinical studies have been dosages are higher than the currently

cited supporting the efficacy of aspirin
dosage based on age (Ref. 1). Standard
references such as AMA Drug Evalua-
tions utilize the body weight of t!

ild.

recommended dosages for this age group
in the labeling of marketed aspirin-con-
taining products.

The Panel also considered the dosage

in a recommended schedule of”65 ang \ of salicylates for individuals 12 years

(1 gr) /kg of body weight dail
into four to six equal dosages ¥
In addition, body surface area has been
used, for example 1.5 g/m* of body sur-
face daily has been recommended. The
official pediatric analgesic-antipyretic
dosage in the United States Pharmaco-

%)

divided / and over as equivalent to adult dosages,
7 a concept accepted by the Advisory Re-

view Panel on OTC Cold, Cough, Allergy,
Bronchodilator and Antiasthmatic Prod-
ucts, as published in the FereraL REeg-
ISTER of September 9, 1976 (41 FR
38419). This would conform to the dos-

peia XIX is 11 mg/kgof body weicht (64~ age schedules for other therapeutic
megrkg/dav) or250 mg/m? of body sur- Jagents which are used in combination

face, six times daily—:5.gm/m?/day), to~

16 mg/kg of body weight (64 me/kg/day)
or 375 mg/m* (1.5 mg/m’/day), of body
surface, four times daily (Ref. 4). In this
latter case, the official comvendial regi-
men is based on patient parameters not
likely to be understood by the consumer
and in the Panel’s view is inadeauate for
product labeling. However, as noted later,
dosage by age is pronortional to dosage
regimens calculated by surface area up
to age 12 years. Therefore, age can be
used to indicate dosages based upon sur-
face aréa calculations.

One drug manufacturer (Ref. 1)
states: “based on available data. the best
such basis for an effective theraveutic
dosage for fever and nain in children ao-
pears to indicate 10 to 15 mg of asnirin
per ke of body weight every 4 hours as
reauired (not to exceed 5 doses ver 24
hours) unless directed othérwise by a
phvsician.” This schedule has been re-
ported as effective (Refs. 5 through 9)
and is similar to that found in the dos-
ace for bodv weicht recommendation of
the United States Pharmaconeia XIX.-

The Panel con<idered the following
pediatric -dosage schedule proposed by
industry:

Pediatric schedule B—druq industry pro-
pocal for pediatric dosages for 81 mg
(1.25 gr) aspirin tablets

Number Total

Age (years) tablets dosage

taken (milli-

everv4h! grams)
Under2______. @ ..
2 through 3.. .- 2 162
4 through 6.. 3 243
Tthrough8. .. ______ ... ... 4 324
9 through 10___ 5 405
11 through 12__ 6 486
13 aud older. .. 8 648

K Not to exceed 5 dosages in 24 h except under the ad-
vice and supervision of a physician.
2 As directed by physician.

products with salicylates. The Panel con-
cludes that because of the unusual phar-
macologic characteristics of the salicyl-
ates, an adult dosage schedule would
result in an unwarranted risk potential
in children under 12 vears of age. The
data of Makela et al. (Ref. 12) clearly
establish the potential for overdosing in
children weighing more than 40 kg if
inappropriate schedules, based upon
children’s weight, are used.

The Panel appreciates the desirability
of standardizing the percent of the adult
dosage required for different age ranges.
Ideally, it would be advantageous to es-
tablish the pediatric dosage for a given
age range as the same percent of the

-adult dosage as for drugs commonly used

together. This is possible, however, only
when these agents have similar changes
in pharmacokinetic and dose-response
characteristics as a function of increas-
ing_age. When two or more therapeuti-
cally active agents are used which do not
have proportional changes in their dos-
age requirements for children in differ-
ent age groups, fixed combinations may
not be suitable for pediatric use. In some
cases, the dosage of one or both agents
may be different in the combinsation
than when used alone. The dosage regi-
men would have to be adjusted relative
to the agent of highest potential toxicity.
The pediatric dosage of aspirin as a per-
cent of the adult dosage regimen is listed
below. The pharmacokinetic basis and
clinical data supporting the recommend-
ed dosage regimen were discussed else-
where in this document. (See part II.
paragraph F.1. above—Statement on
standard and nonstandard salicylate
dosage schedules.)

As noted above, the Panel originally
considered the currently used dosage
regimen for marketed products (Pedi-
atric Schedule A) but later considered
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industry’s proposed regimen (Pediatric
Schedule B) because the doses in the
former are too low at lower ages. The
latter schedule is based essentially upon
the commonly used daily pediatric dos-
age of 65 mg/kg of body weight with a
maximum of five dosages daily. It is com-
monly stated that this dosage is equiva-
lent toa 1.5 g/m* daily dosage schedule
based upon surface area. This is strictly
true only at the ages (years) when the
average surface area is 1.5 m> It is sig-
nificant to note that after the age of 7
years, the weight increase is much
greater than the increase in surface
area. Therefore, after the age of 7 years,
dosages based upon body weight will be
greater than dosages based upon surface
area.

The increasing deviation of body.
weight per age curve from the surface
area per age curve may result in over-
dosing toxicity particularly in older
children (body weight of 40 kg or more).
This effect is clearly shown in the data
of Makela et al. (Ref. 12) in which 100
mg/kg daily was administered every 8
hours. This dosage regimen generally
resulted in plasma. levels of 24 to 27 mg
percent which is adequate for patients
with rheumatoid arthritis but excessive
for analgesic-antipyretic effects. Addi-
tionally, in 7 of the 19 subjects (37 per-
cent), toxicity occurred which was asso-
ciated with plasma levels of more than
35 mg percent (37.3 mg percent to 48.3 mg
percent) . In 50 percent of toxic cases, the
patients were 11 years of age or older and
weighed more than 40 kg. The 100 mg/kg
schedule, therefore, is not suitable if it
results in a schedule in which 3.0 g/m*
daily is exceeded since every toxic case
received dosages of more than 3.0 g/m®
daily while those who were nontoxic re-
ceived a dose of 2.4 g/m* daily.

This study illustrates several impor-
tant points. First, body surface area is
the most accurate predictor of dosage.
There are two other reasons why the
Panel believes that body surface area
should be the standard means of cal-
culating the salicylate dosage. The rea-
son that the prediction of toxicity can
be better done by dosing on the basis of
surface area rather than body weight is
clear from basic pharmacokinetic data.

Accumulation of drugs and toxicity oc-
cur when dosage input exceeds maximum
output. Levy has shown that maximum
output of salicyluri¢ acid, the primary
metabolite. is formed at a maximum rate
(Vmax) which is proportional to body
surface area (Ref. 13). Even though all
subjects in the Makela study received
usual rheumatoid arthritis dosage sched-
ules of 100 mg/kg, salicylate levels were
too high because the input calculated on
a weight basis (D=100 mg/kg daily)
was greater than 3.0 g/m* daily when
calculated on the basis of surface area;
greater than the maximum output of 3.0
g/m? daily found by Makela (Ref. 12)
and also derived by the Panel from the
data of Brewer (Ref. 14).

A second reason for calculating dosing
regimens on the basis of surface area
is that the body surface area is essen-
tially (linearly) proportional to age for
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children from ages 3 to 12 years. Body
weight is a nonlinear function of age,
however, in ages over 7 years. This ex-
plains the preference of the majority of
clinicians for a dosing system based upon
age.

Based on these pharmacokinetic con-
siderations and clinical data, the Pansl
has revised the industry proposed sched-
ule (Pediatric Schedule B) to conform
with a daily dosage of 1.5 g/m? daily
rather than 65 mg/kg daily. These two
methods produce similar values at ages
below 8 years and deviation between the
Panel’s recommended schedule (Pediat-
ric Schedule C) and the industry propos-
al occur mainly at higher age levels
where weight is not the best predictor
of dosage.

The Panel concludes that the dosage
should never exceed 2.5 g/m* daily (ap-
proximately 100 mg/m*/hour). There-
fore the dose of 1.5 g/m? daily will pro-
vide effective plasma levels for analgesic
and antipyretic effects and provide a
safety margin in the event of an inad-
vertent 50 percent increase in dosage.
This conversion of age to total dosage
is approximated from ages 2 to under
12 years by the relationship:

mg/day=650 mg+4 (100 mg/year of age) -

It is important to note that the use of
the full maximum daily adult dosage at
12 or 13 years of age may exceed the
critical dose rate toxicity.level. The.total
daily dosage of salicylate divided by the
usual body weight will be about 2.8 mg/
kg/day which is equal to the lower level
of the toxic level found by Makela (Ref.
12).

For children age 11 to 15 years, a 25
percent difference in dosage increase
from 24 *02 g/m® daily dosage to
3.2 * 05 g/m* daily will increase the
plasma concentration from 25 to 29 mg/
100 m! to 40 mg/100 ml. For children 4 to
7 years, a similar increase in dosage will
result in a change of 20 to 25 mg/100 ml
at the lower dosage to a plasma concen-
tration of about 36 mg/100 ml.

The dosages established aré based
upon the 1.5 g/m?* daily dosage for that
age as.described by Done (Ref. 15).
Under the Panel’s proposed schedule, the
age minimum for OTC use is lowered fo
2 years and the frequency of adminijs-
tration is increased by 1 hour to every
4 hours. The Panel concludes that this
dosage schedule is more reasonable than
that currently being used. The Panel
further concludes that the regimen is
safe and effective and is much clearer
and more concise for the OTC drug
consumer.

It should further be noted that, based
upon a review of the use of aspirin in
children, the Panel also considered and
included a pediatric dosage schedule for
acetaminophen. In addition, pediatric
dosage schedules for other aspirin salts
and all other salicylates were considered
by the Panel. While not included in the
example for aspirin and acetaminophen
in Pediatric Schedule C which applies
to all dosage forms, eg., tablets, liquids,
etc. for these ingredients, the Panel has
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included appropriate pediatric dosage
recommendations for Category I in-
gredients, where applicable, in the ap-
propriate sections of this document.

After consideration of the data and
submitted comments, the Panel recom-
mends the following pediatric dosage
schedule for aspirin.and acetaminophen:

Pediatric Schedule C—the -Panel's proposed (new) pediatric single dosage schedule
every 4 hours for 80 mg (1.23 gr) aspirin or acetaminophen

Pediatric (80 mg) dosage

Adult (325 mg) dosage
unit 2

units !
Age (years)
Dosage Total Dosage Total
units dosage (mg) units dosage (mg)
(O] Q] O}
210 under 4 2 160 ¢ % @ 162.5
4 to under 6 3 240 Y 243.8
6 to under 9. 4 320 1 325.0
9 to under 11 5 400 1} 406.3
11 to under 12 6 480 134 487.5

! Not to exceed § single dosages in 24 h or to be used for more than 5§ d except under the advice and supervision of a

physician.

2 Not to exceed § single dosages in 24 h or to be used for more than § d except under the advice and supervision of a

physician.

3 There is no recommended dosage except under the advice and supervision of a physician.

c. Conclusion. In view of these findings,
the Panel concludes that it is appropriate
to revise the currently marketed OTC
rediatric dosage recommendations. In its
evaluation, the Panel adopted the defini-
tion of the Advisory Review Panel on
OTC Cold, Cough, Allergy, Bronchodila-
tor and Antiasthmatic Products, as pub-
lished in the FEDERAL REGISTER of
September 9, 1976 (41 FR 38419): “In-
fant or baby .(under 2 years), child (2
years to under 12 years), and adult (12
years and over).”

The Panel further concludes on the
basis of the available data on the use of
aspirin in children, that the duration of
use for all OTC analgesic products should
be limited to 5 days for children under 12
years of age rather than 10 days as rec-
ommended for adults. It is the opinion of
the Panel that this restriction should also
apply to acetaminophen to avoid con-
fusion in the labeling of pediatric
products. Therefore, labeling should con-
tain the follawing warning: “Do not take
this product for more than 5 days. If
symptoms persist, or new ones occyr,
consult your physician”. This recom-
mendation is based upon reports from
data available from poison control cen-
ters that there is a higher incidence of
aspirin overdosage among children for
periods longer than 5 days. This is also
consistent with computer simulations,
which demonstrate that while using the
maximum daily recommended dosage,
the plasma concentration could exceed
20 mg/100 ml among some smaller chil~
dren of a particular age category follow-
ing the recommended dosage schedule
after 5 days. ’

The Panel concludes that the pediatric
dosage unit of 80 mg (1.23 gr) of aspirin
should be retained because there is long
standing acceptance. One, two, or three
pediatric units can easily be obtained by
ouartering or halving a standard 325 mg
aspirin tablet, and surface area gain and
age of children correlate closely over the
first 12 years of life, permitting a regular
increase in dosage according to age.
While the Panel realizés that dosage by
square meters of body surface alone

would be more accurate, it believes that

basing pediatric dosage recommenda-
tions on age will be more readily under-
stood by the average consumer and
acceptable since it correlates closely. with
dosages calculated on the basis of surface
area.

d. Recommendation. The Panel recom-
mends that the proposed (new) pediatric
single dosage schedule described above
(Pediatric Schedule C) be used in label-
ing of future marketed products. The
Panel recognizes that, if their recom-
mendation is implemented by the Food
and Drug Administration, there will be
of necessity an interim marketing period
at which time both the old Pediatric
Schedule A and new Pediatric Schedule
C will be simultaneously available to the
OTC drug consumer. The Panel recom-
mends that the Food and Drug Admin-
istration establish an orderly process to
reduce the likelihood of confusion in
interpreting product labeling. Perhaps
the improved labeling can be clearly
identified as “new” or “revised” on the
traditionally marketed products that
consumers are accustomed to purchasing.

The Panel has examined the regula-
tions of the Poison Prevention Packag-
ing Act of 1970 as set forth in 16, CFR
1700.15(a), (b) and (¢) of the regula-
tions, that provide for poison prevention
packaging standards for aspirin-con-
taining products in a dosage form in-
tended for oral administration. The
standards for child-resistant safety clo-
sures required on the containers of these
products are intended to protect children
from intentional or accidental ingestion
without hampering the adult-use effec-
tiveness of the products. The Panel con-
curs with these standards and is of the
opinion that the standards for child-
resistant safety closures should apply to
the containers in which acetaminophen
oral products are packaged as well as to
aspirin-containing products.

The Panel further recommends that
the restrictions on the maximum num-
ber of tablets permitted in containers
of aspirin products for child use should
also apply to acetaminophen products
formulated for use in children only.
Therefore, acetaminophen products con-
taining 80 mg (1.23 gr) tablets intended
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for oral use in children should contain
no more than 36 tablets to reduce the
hazard of accidental poisoning, as set
forth in 21 CFR 201.314¢(c) (2) for prod-
ucts containing 80 mg (1.23 gr) tablets
of aspirin for pediatric use. The Panel
recommends that the OTC packaging
requirements for safety closures and the
restrictionn on the maximum number of
tablets in the containers of aspirin prod-
ucts for pediatric use should also apoly
to acetaminophen products for use in

children.
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G. DRUG COMBINATION STANDARDS

1. General comment. The Panel has
classified the active ingredients sub-
mitted for review into three pharmaco-.
logical activities, i.e., analgesic, antipy-
retic and antirheumatic. For purposes of
establishing standards for safe and ef-
fective OTC drug combination products,
the Panel developed the policy not to
include the antirheumatic pharmaco-
logic activity in the standard. This policy
is based upon the Panel’s conclusion, de-
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scribed later in this document, that there
are no acceptable Category I claims for
OTC labeling as an antirheumatic. (See
part V. paragraph B.1. below—Category
I Labeling.)

Two major tvpes of combination prod-
ucts were considered by the Panel. One
group of products consists only of com=
binations of analgesic and/or antipyretic
active ingredients reviewed for safety
and eflectiveness by this Panel. The
other group of products consists of com-
binations of analgesic and/or antipyretic
active ingredients combined with active
ingredients having different pharmaco-
logic activities, such as antihistamines or
nasal decongestants. For this second
group of combination products, the
Panel only reviewed the rationale of
combining nonanalgesic-nonantipyretic
active ingredients with analgesic-anti-
pyretic active ingredients. The nonanal-
gesic-nonantipyretic ingredients were
deferred to other OTC Advisory Panels
for a review of their safety and effec-
tiveness. (See part I. paragraph C.3.
above—Ingredients deferred to other
OTC advisory review panels or other
experts.)

The Panel is not opposed to the con-
cept of combinations of active ingre-
dients which have been shcwn to be in-
dividually safe and effective, provided
that the specific combination has been
shown to be at least as safe and effec-
tive as therapeutic doses of the individ-
ual active ingredients. For example, if
two active ingredients A and B, with
similar pharmacologic activity, are com-~
biried such that each'is combined at one-
half. the usual therapeutic dose when
used alone, the combination (AB) should
be at least as safe and effective as the
full therapeutic dose of either A or B
when used alone.

It should be noted that for the drugs
reviewed by this Panel three variations
are possible. The variations would in-
clude combinations of analgesics, com-
binations of antipyretics or an analgesic-
antipyretic combination. However, the
Panel has found that the active ingre-
dients submitted for review and classi-
fied as analgesics are also antipyretics.
Therefore, even though three different
variations are possible, in reality, the in-
gredients currently available all possess
analgesic and antipyretic properties.

In the event that at a later date in-
gredients are identified as only having
one of these pharmacologic activities,
the Panel believes that the drug com-
bination standard should provide for all
possible safe and effective combinations
of active ingredients and for all accept-
able labeling. Therefore, the concept of
combining analgesics, antipyretics or
analgesic-antipyreties is acceptable.

The marketplace is filled with a va-
riety of single ingredient analgesic-anti-
pyretic products, and many of these in-
gredients are also present in combina-
tion products. The Panel has found that
the concepts used to explain the reasons
for marketing combination products
have not yet been supported by adequate
clinical data. The Panel concludes that

combinations must be safe, effective and
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raticnal in order to be included in the
proposed drug monograph.

A possible raticnale for the use of anal-
gesic-antipyretic combination products is
that each ingredient's anticipated activ-
ity is additive or synergistic. The addi-
tive or synergistic effect -ould be due to
the drugs acting by different mecha-
nisms or perhavs exerting their effect at
different locations within the body.

In reviewing combination ingredients
in the market place, the Panel applied
the OTC Drug Review regulation (21
CFR 330.10(a) (4) (iv)) which states:

An OTC drug may combine twd or more
safe and effective ingredients and may be
generally recognized as safe and eflective
when each active Ingredient makes a con-
tribution to the claimed effect(s}); when
combining of the active ingredients does not
decrease the safety or eflectiveness of any of
the individual active ingredients; and when
the combination, when used under adequate
directions for use and warnings ageinst un-
safe use, provides rational concurrent therapy
for a significant proportion of the target
population.

The Panel recognizes the regulation
and believes that each active ingredient
in a combination product must contribute
to the claimed effects and that the com-
bination provides rational concurrent
therapy. It is the view of the Panel that
it is irrational to use a combination pro-
duct unless each of its active ingredients
contributes to the effective treatment of
at least one of the labeled symptoms for
which the combination of ingredients is"
recommended. The specific combination
should be at least as safe and effective as
therapeutic doses of the individual sctive
ingredients when used alone.

The Panel recognizes that safety and
effectiveness studies are desirable, especi-
ally, when it becomes known or suspezted
that one of the drugs in the combination
may influence the metabolism or the ac-
tion of another drug. However, Category
I ingredients, known to be individually
safe and effective, may be combined as
described below in Standard No. 4.

2. Limitation of ingredients in com-
bination products. The Panel concludes
that, in general, an OTC product with
fewer ingredients provides safer use. Also,
the interests of the consumer are best
served by exposing the user of OTC
drugs to the smallest number of ingredi-
enys possible at the lowest possible dosage
regimen consistent with a satisfactory
level of effectiveness. The possibility of
adverse reactions increases with the
number of drugs ingested resulting in
potential increased risk to the user with-
out a concurrent increase in benefit.
Therefore, with fewer ingredients there is
a better chance of reduced risks due to
toxic effects, undesirable additive or pos-
sibly synergistic effects, allergic and/or
idiosyncratic reactions.

The Panel recommends that not more
than two active analgesic-antipyretic in-
gredients from Category I be included in
any combination without further study
unless the addition of a third analgesic-
antipyretic ingredient can be demon-
strated to contribute to the effectiveness
or safety of the combination. This does
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not preclude the use of adjuvants or cor-
rectives which are discussed later in this
document. (See part VI. below—Ad-
juvants and Corrective Agents.) The
Panel bases this conclusion, not only on
the fact that fewer ingredients generally
provide safer use, but also on the fact
that no combinaticn was submitted to the
Panel containing three Category I anal-
gesic-antipyretic a_tive ingredients. In
addition, the Panel can find no data to
support the combining of more than two
analgesic-antipyretics in the same prod-
uct. Therefore Category I combinations
are limited to combinations of two anal-
gesic-antipyretic ingredients. (See part
II. paragraph G 4. below—Standards for
Category I combination products.)

The Panel is aware of the iaclusion of
inactive ingredients (pharmaceutical
necessities) in the preparations for use
as preservatives, fillers, coatings, color-
ants, vehicles, aromatics, binders, sweet-
eners, flavoring agents, etc. Such inactive
ingredients are acceptable for marketing
purposes provided they are pharma-
cologically inert and do not adversely
afiect the bioavailability of the active
ingredient(s). However, the Panel is of
the opinion that such pharmaceutical
necessities be studied by a separate body
for the evaluation of their safety. Special
attention needs to be given to the effects
of these pharmaceutical necessities on
children. The Panel considers it impor-
tant that the advisability of including
them in drug products be reviewed by an
appropriate body. Since many of these
inactive ingredients are used in the
formulation of many drug products other
than those reviewed by this Panel, it is

.not appropriate that they be dealt with
specifically and solely in relation to
analgesic, antipyretic and antirheumatic
active ingredients, except as they might
affect the actions of these active ingredi-
ents.

Nonanalgesic-nonantipyretic active
ingredients may be included in products
only if they are in safe and effective
doses and either provide relief for symp-
toms designated by this or other panel(s)
or beneficially infiuence the actions of
the active ingredient(s). )

In summary, marketed combination
products should contain only those active
and inactive ingredients that are rational
for a safe and effective product as de-
scribed above.

The Panel concurs with the following
conclusions of the Advisory Review Panel
on OTC Cold, Cough, Allergy, Broncho-
dilator and Antiasthmatic Products, as
published in the FepERAL RECISTER of
September 9, 1976 (41 FR 38334), re-
garding the labeling of inactive ingredi-
ents:

For various reasons, individuals may wish
to avoid using certain inactive ingredients
found in drug products. These reasons may
be allergic reactions, idiosyncratic responses,
fear of safety (whether valid or not), or per-
sonal dislike. It is impossible to make a free
-choice in this regard unless the full contents
of drug products are listed on the label
Therefore, this Panel strongly recommends
that the Food and Drug Administration re-
quire full ingredient labeling of inactive as
well as active ingredients in descending order
of quantities present in all drug products.
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¥n support of this position the Panel notes
that food products are already required to
have such labeling, and since the purpose of
a drug is to alleviate symptoms of disease, it
would seem much more compelling to have
this informaticn on all drugs.

In line with the Panel's desire to expose
the consumer to the smallest number of in-
gredients pcssible, the Panel has previously
recommended that marketed products con-
tain only those ingredients essential to the
product.

3. Labeling of active ingredients. The
Panel agrees that each claimed active in-
gredient in a combination product must
make a contribution to the claimed ef-
fect(s).

Labeled indications should only be for
the combinations of symptoms appropri-
ate to the activity of the combined in-
gredients. The consumer should be ade-
quately informed through the labeling
of the therapeutic capabilities of the
product by emphasizing the use of the
product only when all such symptoins are
present. Labeling should, therefore, fully
reflect the activities of all activeingredi-
ents so that a consumer may select an
appropriate product for relief of symp-
toms.

4. Standards for Category I combina-
tion products. a. Each active ingredient

-and its labeling in a combination product

must be generally recognized as safe and
effective (Category I). )

b. One Category I analgesic-antipy-
retic active ingredient at the minimum
effective dosage may be combined with
one other Category I analgesic-antipy-
retic active ingredient at its minimum
effective dosage. The Panel was unable
to find data to support the use of more
than two analgesic-antipyretic active in-
gredients in the same combination
product.

c. One Category I analgesic-antipyretic
active ingredient or a combination of
two such ingredients as provided above in
standard No. 4.b. may be combined with
generally recognized as safe and effective
antitussive active ingredient(s) provided
the product is labeled for the concurrent
symptoms involved, e.g., “For the tem-
porary relief of occasional minor aches,
pains and headache, and for the reduc-
tion of fever, and for the temporary re-
lief of cough due to minor throat and
bronchial irritation as may occur with
the common cold (cold) or with inhaled
irritants”.

d. One Category I analgesic-antipyre-
tic active ingredient or a combination of
two such ingredients as provided above
in standard No. 4.b. may be combined
with generally recognized as safe and ef-
fective expectorant active ingredient(s)
provided the product is labeled for the
concurrent symptoms involved, e.g., “For
the temporary relief of occasional mincr
aches, pains and headache, and for the
reduction of fever, and for expectorant
action to help loosen phlegm (sputum)

-and bronchial secretions”.

e. One Category I analgesic-antipyre-
tic active ingredient or a combination of

two such ingredients as provided above
in standard No. 4.b. may be combined
with generally recognized as safe and
effective nasal decongestant active ingre-

. fective antihistamine active

dient(s) provided the product is labeled
for the concurrent symptoms involved,
eg., “For the temporary relief of oc-
casional minor aches, pains and head-
ache, and for the reduction of fever, and
for the temporary relief of nasal conges-
tion due to the common cold (cold) .

f. One Category I analgesic-antipyre-
tic active ingredient or a combination of
two such ingredients as provided above
in standard No. 4.b. may be combined
with generally recognized as safe and ef-
ingredi-
ent(s) provided the product is labeled for
the concurrent symptoms involved, e.g.,
“For the temporary relief of occasional
minor aches, pains and headache, and
for the reduction of fever, and to allevi-
ate, decrease, or temporarily relieve run-
ning nose, sneezing, itching of the nose
or throat and itchy and watery eyes as
may occur in allergic rhinitis (such as
hay fever)".

g. One Category I nonsalicylate anal-
gesic-antipyretic active ingredient or a
combination of two such nonsalicylate
ingredients as provided above in standard
No. 4.b. may be combined with antacid
active ingredient(s) which meet the re-
quirements of §331.10 (21 CFR 331.10)
of the OTC antacid monograph provided
the product is labeled for the concurrent
symptoms involved, e.g., “For the tem-
porary relief of occasional minor aches,
pains and headache, and for the reduc-
tion of fever, and for acid indigestion”.
Y h. Aspirin may be combined with ant-

cid active ingredient(s) identified in
§331.11 (21 CFR 331.11) of the OTC
antacid monograph such that the fin-
ished product contains at least 20 mEq
of acid neutralizing capacity per 325 mg
(5 gr) aspirin and results in a pH of 3.5
or greater at the level of the initial 10-
minute period as measured by the method
established in § 331.25 (21 CFR 331.25)
of the OTC antacid monograph and pro-
vided the product is identified as highly
buffered aspirin for solution with label-
ing only as an analgesic and/or antipy-
retic.

The Panel is limiting labeled indica-
tions to “For the temporary relief of oc-
casional minor aches, pains and head-
ache, and for the reduction of fever”. In -
addition, the Fanel has classified the
following as Category III labeling which
may be included in the principal display
panel: (1) “Provides ingredients that
may prevent the stomach distress that
plain aspirin occasionally causes but
should not be taken by certain individ-
uals with stomach disorders as cautioned
elsewhere on the label”.

(2) “Faster to the bloodstream than
plain aspirin'.

The Panel has discussed the above
Category III labeling elsewhere in this
document. (See part VI. paragraph B.1.d.
below—Labeling claims for marketed
products containing analgesics com-
bined with antacid or buffering ingre-
dients.)

The Panel finds it irrational to provide
claims for an antacid effect, e.g., “For
the treatment of heartburn, sour stom-
ach and acid indigestion”, since aspirin
may potentiate peptic ucler, cause stom-
ach distress or heartburn. Aspirin also
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causes an increase’In occult bleeding and
in some individuals massive gastrointes-
tinal bleeding. The adverse effects of as-
pirin on the gastrointestinal tract are
discussed elsewhere in this document.
(See part III. paragraph B.1.a.(2) (ii)
below—Adverse effects on the gastroin-
testinal tract.)

i. Aspirin may be combined with ant-
acid active ingredierit(s) identified in
§ 331.11 of the OTC antacid monograph
such that the finished product contains
at least 1.9 mEq of acid neutralizing
capacity per 325 mg (6 gr) aspirin and
results in a pH of 3.5 or greater at the
level of the initial 10-minute period as
measured by the method established in
§331.25 of the OTC antacid monograph
and provided the product is identified as
buffered aspirin with labeling only as an
analgesic and/or antipyretic: “For the
temporary relief of occasional minor
aches, pains and headache, and for the
reduction of fever”.

In addition, the Panel classified the
following as Category III labeling which
may be included on the principal display
panel:

(1) “Provides ingredients that may
prevent the stomach distress that plain
aspirin occasionally causes but should
not be taken by certain individuals with
stomach disorders as cautioned else-
where on the label”.

(2) “Faster to the bloodstream than
plain aspirin”, ]

The Panel has discussed the above
Category III labeling elsewhere in this
document. (See part VI. paragraph B.1.d.
below—Labeling claims for marketed
products containing analgesics combined
with antacid or buffering ingredients.)

5. Standards for Category II combina-
tion products. a. Combination products
containing a. Category II analgesic-
antipyretic or Category II labeling, ex-
cept for the inclusion of caffeine used as
an adjuvant, are classified as Category
II. The classification and role of caffeine
is discussed later in this document. (See
part VI. paragraph B.3. below—Caffeine
(citrated caffeine).)

b. Combination products containing
Category I analgesic-antipyretic(s) com-
bined with any active ingredient(s) not
reviewed -by this or other OTC advisory
review panels or found to be either un-
safe or irrational are classified as Cate-
gory II.

c. Aspirin in combination with any
generally recognized as safe and effective
oral bronchodilator active ingredient is
classified as Category II. Aspirin may
cause a severe, and possibly fatal reac-
tion in some asthmatics taking such a
product. This adverse effect is discussed
later in this document. (See part III.

paragraph B.la.(2) (iii) belrw—-Adverse®

effects on hypersensitive individuals.)
d. Combinations of analgesics with
laxatives, or vitamins, are considered ir-
rational since any -conditicns regquiring
such drugs should not be treated by
fixed-ratio combination products. Con-
ditions requiring treatment with such
drugs should be treated with single in-
gredients. Vitamins combined with anal-
gesic may encourage unnecessary pro-
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longed use of analgesics and are there-
fore classified as Category II.

6. Standards for Category 111 combing-
tion products. a. Combination products
containing a Category III analgesic-anti-
pyretic active ingredient and no Cate-
gory II analgesic-antipy.etic active in-
gredient are classified as Category III.

b. Combination products containing
any Category I analgesic-antipyretic
active ingredient at less than the mini-
mum eiTective dosage are classified as
Category III. ’

c. Combination products containing
more than two analgesic-antipyretic ac-
tive ingredients are classified as Cate-
gory III. (See Standard No. 4.b. above.)

d. Cembination products containing
one Category 1 analgesic-antipyretic
active ingredient or a combination of
two such ingredients as provided above
in standard No. 4.b. combined with
caffeine used as an adjuvant are classi-
fied as Category III.

The Panel concludes that there are
insufficient data available to evaluate the
adjuvant effect of caffeine. The Panel
finds that there is little evidence to show
that this ingredient contritutes to
analgesic, antipyretic and/or antirheu-
matic effects in the clinical situation.
Additional studies are necessary as de-
scribed below in this document. (See
part VI. paragraph C.2. below-Combina-
tion products containing an snalgesic,
antipyretic and/or antirheumatic ad-
juvant.)

e. One Category I analgesic active in-
gredient or a combination of two such
analgesic ingredients as provided above
in standard No. 4.b. combined with a
generally recognized as safe and effec-
tive nighttime sleep-aid active ingredient
is classified as Category III provided the
product is labeled for the concurrent
symptoms involved, e.g., “For the tem-
porary relief of occasional minor aches,
pains and headache, and for the reduc-
tion of fever, and for the relief of oc-
casional sleeplessness’. The Panel con-
curs with the recommendations of the
Advisory Review Panel on OTC Sedative,
Tranquilizer and Sleep-Aid Drug Pred-
ucts published in the FEDERAL REGISTER
of December 8, 1975 (40 FR 57315) that
a suitable target population requiring
both drugs concurrently should be
defined. This Panel finds that an in-
dividual with e.g., headache and sleep-
lessness may be relieved of symptoms
conveniently by such a combinaticn
product. However, it should be demon-
strated that there is a well-defined tar-
get population requiring concurrent use
of an analgesic and a nighttime sleep-
aid. Otherwise, it is the Panel's opinion
that it would be more desirable to al-
leviate the symptoms of pain vhich may
in turn be the underlying factor causing
the sleeplessness condition. The Panel
concurs with the recommendation of the
OTC Sedative, Tranquilizer and Sleep-
Aid Pamnel that several studies using a
factorial design should be completed to
demonstrate that the combination is
safe and eflective for a significant pro-
portion of the target population requir-
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ing relief from both symptoms of pain
and sleeplessness.

f. One Category 1 analgesic-antipyretic
active ingredient or a combination of two
such ingredients as provided above in
standard No. 4.b. combined with phienyl-
tolcxamine (or methapyrilene fumarate,
pheniramine maleate or pyrilamine ma-
leate) used as an adjuvant is classified as
Category III.

The Panel concludes that there are in-
sufficient data available to evaluate the
adjuvant effect. The Panel finds that
there is inadequate data to show that
these ingredients contribute to analgesic,
antipyretic and ‘or antirheumatic effects
in the clinical situation. Additional stud-
ies are necessary as described below in
this document. (See part VI. paragraph
B.4. below—Antihistamine-containing
ingredients.)

1. Standards for testing Category I11
combination products. The Panel con-
cludes that additional testing is required
for Category III combination products.

Since aspirin serves as a standard for
all drugs in this class, all combinations
must demonstrate at least as much anal-
gesia and/or antipyresis as 325 mg (5 gr)
to 650 mg (10 gr) of aspirin in a single
dose (2 dosage units) or in the recom-
mended maximum dosage of 4,000 mg in
24 hours.

To establish Category I status for a
Category III combination product re-
quires a2 mminimum of twe studies by inde-
pendent investigators which conform tc
the standards and guidelines included
and discussed above for ingredients for
which safety is unquestioned. (See part
II. paragraph B.2. above—Safety and
part II. paragraph G.4. above—Stand-
ards for Category I combination prod-
ucts.) If the ingredient is placed in
Category III for reasons of safety, at
least two, 3-month safety studies by in-
dependent investigators should be re-
quired. This requirement does not apply
to antipyrine. (Sce part III., paragraph
B.3.b.(5) below—Evaluation.)

Each study should include an appro-
priate number of subjects, a placebo.
known drug controls, and should involve
appropriate intervals of administration
of the drug in question to controlied sub-
ject populations in whom side effects can
be checked daily, and where applicable
complete blood counts, urinalysis, and
organ function tests are checked weekly
or more often if necessary.

Clinical studies should be pertinent to
each of the symptoms for which the com-
bination is designed to give relief. The
combination. a rlacebo, and each active
ingredient alone should be subjected to
well-controlled, suitably-blinded studies
to determine both safety, e.g.. adverse re-
actions or significant side effects, and ef-
fectiveness. In addition. where provided.
objective methods should be employed as
described elsewhere in this document.
(See part III. paragraph B.3. below-—
Category IIT conditions for which the
available data are insufficient to permit
final classification at this time, and part
1V. paragraph B.3. below—Category IIT
conditions for which the available data
are insufficient to permit final classifi-
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cation at this time, and part V. paragraph
B.3. below—Category III conditions for
which the available data are insufficient
to permit final classification at this
time.)

H. DRUG INTERACTIONS WITH ANALGESIC,
ANTIPYRETIC, AND ANTIRHEUMATIC AGENTS

Numerous reports have indicated pos-
sible harmful interactions between the
salicylates and other drugs (Refs. 1
through 5). The Panel is concerned that
the average individual wusing these
agents, particularly aspirin, will consider
the OTC drug innocuous and not realize
the possibility of a drug interaction.

The Panel is aware that instances exist
where individuals suffering from serious
illness or other” medical conditions are
instructed by their physician to use OTC
analgesics, antipyretics or antirheumatic
drugs. -

The Panel is also aware that many
other individuals suffering from chronic
illnesses will use OTC analgesics, antipy-
retics or antirheumatics on their own vo-
lition to alleviate pain, fever or inflam-
mation. These individuals may not be
aware of possible interactions between
the salicvlates, aspirin in particular, and
prescription drugs.

Therefore, the Panel recommends that
the labeling caution against the concur-
rent use of salicylates and some prescrip-
tion drugs without consulting a physi-
cian. The Panel concludes that the warn-
ing on products containing salicvlates
should read “Caution: Do not take this
product if you are presently taking a
prescription drug for anticoagulation
(thinning the blood), diabetes, gout or
arthritis except under the advice and su-
pervision of a physician”.

This salicylate drug interaction warn-
ing is based upon the concept that main-
tenance drugs prescribed for certain
chronic illnesses or conditions may inter-
act with salicylates, most often aspirin..A
discussion of aspirin effects of con-
comitant use with other drugs or by per-
sons with specific disease is discussed
elsewhere in this document. (See part II1.
paragraph B.1.a.(2) (viii) below—Adverse
effects of concomitant use with other
drugs or by persons with certain disease
states.)

The prescription drugs used in the
treatment of these chronic illnesses and

- the drug interactions with salicylates
which are hazards are as follows:

L. Cardiovascular diseases. Individuals
with heart disease or other circulatory
diseases who are currently taking antico-
agulants, specifically of the coumarin
type, will experience increased anticoag-
ulation when large doses of salicylates,
especially aspirin, are ingested. This
phenomenon is due to depressed pro-
thrombin formation in the liver and the
displacement of the anticoagulant from
secondary binding sites. These mecha-~
nisms may lead to severe hemorrhage
unless the dosage of the anticoagulant is
reduced or the individual ceases taking
the OTC salicylate (Ref. 2).

2. Diabetes. Individuals taking oral
antidiabetic drugs concurrently with
salicylates may experience an additive
hypoglycemic (low blood sugar) effect
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due to displacement of the antidiabetic
drugs from protein binding sites. This
can result in poor control of diabetes
(Ref. 5).

3. Gout. Individuals with -gout have
high serum uric acid levels. Several drugs
are prescribed for gout to decrease uric
acid blood levels. These drugs include
probenecid, -the sulfinpyrazones, and
allopurinol.

Probenecid and salicylates interfere
with two kidney processes, i.e., secretion
of uric acid by the distal tubule and
reabsorption of uric acid by the proximal
tubule of the kidney. The end result of
taking both_drugs at the same time de-
pends on which process is predominant.
At usual OTC doses, retention may be
affected resulting in uric acid retention
with a decrease in probenecid effects
(Ref. 5).

In individuals receiving probenecid for
gout therapy the effects of this drug are
altered by salicylates because these
agents when given with probenecid in-
hibit uric acid excretion by competing
for active transport mechanisms in the
proximal and distal tubules of the kid-
ney.

Also, when analgesic doses of salicyl-
ates are taken concurrently with sulfin-
pyrazones the uricosuric effects are an-
tagonized, and the effect of sulfinpyra-
zones is diminished (Ref. 5).

When phenylbutazone is taken with
salicylates, uric acid retention results.
This occurs because the phenylbutazone
appears to compete successfully with uric
acid and salicylate for excretion from
the kidney. This combination of druss
produces mutual suppression of urico-
suric action, thus negating any thera-
peutic benefit. Since both drugs are
ulcerogenic, the possibility of gastroin-
testinal bleeding is increased (Refs. 1
and 5).

4. Arthritis. Certain individuals who
suffer from arthritis have corticosteroids
prescribed for them to relieve inflamma-
tion. Sometimes these individuals also
take salicylates, especially aspirin, for
the anti-inflammatory and analgesic ef-
fects. However, if corticosteroids and
salicylates are taken together, the ulcer
producing effect in the stomach is addi-
tive and thus increased danger of ulcer-
ation occurs. Also, corticosteroids may
increase the excretion of salicylates and
a withdrawal of the steroids while con-
tinuing salicylate medication may lead
to signs of salicylate poisoning (Ref. 5).

Indomethacin is another drug pre-
scribed as an anti-inflammatory agent
for arthritis. Since both indomethacin
and salicylates have an ulcer-producing
effect on the mucous membrane of the
stomach, their combined use may be
especially dangerous (Refs. 1 and 5).

5. Other drug interactions of varying
significance. Several other interactions
between salicylates’ and prescription
drugs occur, but due to the varying clini-
cal significance, do not warrant inclu-
sion of a warning on the labeling.

Methotrexate is a highly potent and
very toxic drug which is prescribed for
individuals with cancer or extensive pPso-
riasis or psoriatic arthritis. Salicylates
potentiate the therapeutic as well as the

toxic effects of this drug (Ref. 5). The
Panel is cognizant of the severity of this
interaction. Yet, because of the toxicity
of methotrexate physicians always care-
fullv control the patient’s use of all other
medications, thereby negating the need

for a warning.

Sulfonamides are antibacterials em-
rloved primarily in the treatment of uri-
nary tract infections. Salicylates have
been rerorted to increase serum sulfona.
mide levels by displacement from plasma
protein binding sites (Ref. 5) . Even
though this interaction can potentially
be serious, sulfonamides are usually used
for treatment of acute infections not for
chronic conditions and thereby do not
merit inclusion in the warning. .

Another interaction occurs between
salicylates and drugs used to acidify the
urine since acidic urine decreases the
excretion rate of salicylates and thus in-
creases their half-life (Refs. 4 and 5).
Also, salicylism may result from a small
increase in urine acidity when high doses
of aspirin are used. Conversely, urine al-
kalinizers (Refs. 3 and 4) decrease ac-
tivity of salicylates by increasing the ex-,
cretion rate. While both of these in-
stances demonstrate an interaction, the
Panel does not consider them enough of
a ha.za,rd to justify inclusion in the
warning.

When salicylates are taken with
ascorbic acid (vitamin C), the salicylates
accumulate in the blood due to decreased
salicylate excretion and ascorbic acid
excretion rate is increased (Ref. 5) . This
interaction is probably not important
since it is unlikely that the ascorbic acid-
salicylate interaction will result in toxic
sclicylate levels in the blood.
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I. DEFINITIONS
The Panel has adopted and uses the
following definitions throughout this
document: X
1. Acetaminophen analgesic equiva-
lence value. The analgesic effectiveness
for a product containing acetaminophen
when compared to the standard ace-
taminophen 325 mg (5 gr) dosage unit.
2. Acetaminophen (pediatric dosage
unit). A single dosage unit containing 80
mg (1.23 gr) acetaminophen for children
under 12 years.
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3. Aceteminopher. (standard dosage
unit) . A single dosage unit containing 80
325 mg (5 gr) acetaminophen.

4. Adjuvant. An agent which, in the
amount used, has no significant anal-
gesic efTect itself but contributes to the
thérapeutic effect of the active agent
either directly or indirectly.

a. Direct acting. An adjuvant which
enhances the pharmacologic response
directly by synergistic or additive effects
at the site of action.

b. Indirect acting. An adjuvant which
does not have effects at the site of action,
but indirectly increases the activity of
the active agent(s) of the preparation by
modifying the disposition (absorption,
metabolism, excretion or distribution) of
the active agent.

5. Age (dosage) usage. Infant or baby
(under 2 years), child (2 years to under
12 years), and adult (12 years and over) .

6. Analgesic drug. An agent useful to
alleviate the symptbms of pain.

7. Antacid. An agent that reacts with
acid., such as the hydrochloric acid in
the stomach (gastric acid), to neutralize
it (decrease its amount).

8. Antipyretic drug. An agent useéd to
reduce fever.

9. Antirheumatic drug. An agent which
reduces joint or muscle tenderness or
swelling. ’

10. Aspirin analgesic equivalence value.
The analgesic effectiveness for a product
containing aspirin or aspirin salts, e.g..
aluminum aspirin or calcium carbaspirin
when compared to the standard aspirin
325 mg (5 gr) dosage unit.

11. Aspirin (buffered). A solid dosage
form containing 325 mg (5 gr) aspirin
with sufficient buffering capacity with
antacid active ingredient(s) identified in
§331.11 of the OTC antacid monogravh
such that the finished product contains
at least 1.9 mEq of acid neutralizing ca-
pacity pver 325 mg of asvirin and results
in a pH of 3.5 or greater at the level of
the initial 10-minute veriod as measured
by the method established in §331.25 of
the OTC antacid monograph and pro-
vided the product is identified as buffered
aspirin with labeling only as an analgesic
and/or antioyretic. .

12. Asgirin (highly buffered) for solu-
tion. A solid dosage form to be dissolved
in water prior to oral administration as
a solution. The product shall contain 325
mg (5 gr) asoirin and sufficient buffering
capacity with antacid active ingre-
dient(s) identified in § 331.11 of the OTC
antacid monograph such that the
finished product contains at least 20
m¥q of acid neutralizing cavacity per
325 mg of aspirin and results in a pH of
3.5 or greater at the level of the initial
10-minute period as measured by the
method established in § 331.25 of the
OTC antacid monoeraph and provided
the product is identified as hichly buf-
fered asririn with laheling only as an
analgesic and/or antipyretic.

13. Aspirin (pediatric dosage unit). A
single dosage unit containing 80 mg (1.23
grj) aspirin for children under 12 years.

14, Aspirin (standard dosage unit). A
single dosage unit containing 325 mg (5
gr» aspirin.
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15. Bioavailability. The rate and ex-
tent of absorption as determined by the
measurement of the blood levels of the
parent drug and/or its active metabolites
relative to a standard product. The
standard product chésen must be one
which has been demonstrated to be safe
and effective.

16. Corrective. An agent in the drug
delivery system intended to reduce some
undesirable effect of the therapeutically
active agent.

17. Sodium salicylate analgesic equiv-
alence value. The analgesic effectiveness
for a product containing sodium salicy-
late or other salicylates, e.g., choline
salicylate, magnesium salicylatg, or sal-
salate when compared to the standard
sodium salicylate 325 mg dosage unit.

18. Sodium salicylate (standard dos-
age unit). A single dosage unit contain-
ing 325 mg sodium salicylate.

J. EFFECTS OF PRODUCT FORMULATIONS ON
DRUG ABSORPTION AND PHARMACOLOGIC
EFFECTIVENESS. :

1. General Comment. Analgesic, anti-
pyretic and antirheumatic drugs are the
most frequently used of all OTC medi-
cations. Of these medications, aspirin is
most commonly taken. These products
may be purchased in a wide variety of
dosage forms which may affect their ab-
sorption and ultimately their pharmaco-
logic effectiveness. The Panel recognizes
that these drugs are intensively pro-
moted through labeling and advertising
with a myriad of claims including “fast
pain relief”, “special pain relieving for-
mula”, “so strong and so gentle”, “acts
5 times faster than aspirin”, “reaches
peak action 12 times faster than as-
pirin”, “long-lasting pain reliever”, “en-
hanced relief of pain”, “night-time pain
reliever¥, “faster to the bloodstream”,
etc. The claims are numerous and in the
opinion of the Panel, many are confusing
or niisleading to the consumer. The
Panel has discussed certain labeling
claims classified as Category III else-
where in this document. (See Part VI.
paragraph B.1.d. below—Labeling claims
for marketed products containing anal-
gesics combined with antacid or buffer-
ing ingredients.)

The Panel was charged to evaluate the
safety and effectiveness of these OTC
drugs and to review their labeling. It was
necessary for this Panel to consider fin-
ished dosage forms because of their sig-
nificant effect on the rate and extent of
absorption and therefore potential effect
on the therapeutic activity of the active
ingredients. For example, buffered as-
pirin formulations must be considered
because some buffered preparations may
have significant effects on the rate of
dissolution and subsequent absorption of
aspirin (Ref. 1). The pharmaceutical
characteristics of the finished dosage
form are claimed to affect the perform-
ance of the active ingredients. By defini-
tion, therefore, these agents might be
considered as indirect acting adjuvant
agents as discussed elsewhere in this
document. (See part VI. below—Adju-

vants and Corrective Agents.)
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For many years drug manufacturers
were primarily concerned with the . ap-
bearance of their product for consumer
acceptability. Later, product stability be-
came increasingly important. In the past
decade it has become evident that the
materials and methods used in the fin-
ished dosage forms (tablets, capsules,
€tc.) can greatly affect the onset, dura-
tion and intensity of the pharmacologic
effects of some drugs. The relationships
between dosage formulations and the
effect of changes in the rate and extent
of absorption and resultant plasma con-
centrations are the basis of the new area
of study termed biooharmaceutics. Bio-
equivalence is a closely related term
which is used to describe the situation
when the rate and extent to which the

-active ingredient is absorbed into the

bloodstream from the finished dosage
form being tested relative to some stand-
ard product which has been shown to be
clinically effective. It is assumed that the
test drug is available to the site(s) of
the drug’s action to the same extent as
the standard drug product when the
plasma concentration time curves are
identical with resvect to the same active
substances. It is important to note that
the use of bioequivalence as established
by essentially identical plasma concen-
tration time curves is valid only when
two different drug delivery systems de-
liver only the same active principle(s)
to the general bloodstream. Furthermore,
uniess additional correlations between
biological response and plasma levels
have been established, it is not possible
to use differences in the plasma time
curves of the active substances to infer
that differences in biological response
will necessarily occur. For example, one
could compare the blood levels of as-
pirin and the active metabolite salicvlic
acid obtained from a capsule formula-
tion which used a calcium salt of asvirin
and a standard asnirin tablet rreviously
shown to oroduce clinical effects. If the
blood level time curves were sunerimpos-
able. it would be reasonable. based on all
known studies. to assume that the for-
mulations would have equal onset. dura-
tion and intensitv of pharmacological
effects. However, if one product were
substantiallv more rapidlv absorbed than
the other, one cannot conclude that there
is necessarily a corresponding difference
in onset of effect. The mathematical re-
lationship between changes in blood
levels and corresponding changes in on-
set. or intensitv of analgesia response is
not oresentlv known for aspirin.

The Panel finds that there are several
processes and factors that govern the
ultimate effectiveness of an active ingre-
dient from the time of its administration
until its rharmacologic effects, eg., re-
lief of minor aches and pains, become
evident. These factors include the dis-
integration or breakuo of the dosage
form (solids) into eranules or aggregates
in the aqueous fluid of the stomach or
intestine. Another critical factor is the
rate and extent. of dissolution which in-
volves the further transfer of drug in
the fine solid rarticles into a dispersion
of molecules or ions in an aqueous solu-
tion. The disintegration and dissolution
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of the dosage form are actually two dif-
ferent processes. Until recently, however,
rapid disintegration was thought to be
the most critical factor involved with
rapid availability of the drug for absorp-
tion into the circulation: Official stand-
ards only required disintegration data
from most tablets.

It is now understood that it is the dis-
solution rate of the drug that most often
determines the overall rate of absorption
into the svstemic circulation, and conse-
qiently its distribution to the desired
site of action and its pharmacologic ef-
fect at that site.

As will be described later in this dis-
cussion. various studies have clearly
demonstrated that each finished dosage
form, e.g., tablet. solution, etc., directly
affects the dissolution rate and conse-
quentlv the bioavailabilitv of the active
ingredient. There are also data that dem-
onstrate differences even in the dissolu-
tion rates for the same dosace form, for
example, between two unbuffered aspirin
tablets, or between an unbuffered and
buffered aspirin tablet.

Whereas the Panel can find correla-
tions between changes in product formu-
lations and the drug levels achieved in
the blood. the relationship of these blood
levels to the degree and onset of pharma-
cologic effect is not yet understood (Ref.
2). It is obvious that a given level of drug
in the blood is required to produce anal-
gesia. However, for most OTC analgesics,
because of the insensitivity of the cur-
rent methodology, the possible increase
in analgesia cannot be quantitated.

2. Marketed product formulations. The
active ingredients in OTC drug products
are avaiiable in the marketplace in sev-
eral finished dosage forms (formula-
tions), e.g., tablets, capsules, solutions,
suppositories, etc. As part of its evalua-
tion of the safety and effectiveness of
OTC internal analgesic, antipyretic and
antirheumatic active ingredients, the
Panel reviewed submissions for drug
products manufactured in 14 different
dosage forms. The Panel finds that an
assessment of the safety and effective-
ness of each active ingredient must take
into consideration the influence cf prod-
uct formulation on the absorption and
pharmacolcgic effectiveness of the active
ingredient. Differences in formulation
such as the difference between a tablet,
and a solution can aifect the absorption
characteristics of a drug product and
consequently its therapeutic perform-
ance. However, the Panel emphasizes
that despite any apparent cerrelation be-
tween formulation and bioavailability,
there is no evidence that blood drug lev-
els (a measure of bioavailability) corre-
late directly with pharmacologic effec-
tiveness.

The submissions to the Panel for 14
different dosage forms (formuiations) cf
OTC internal analgesics, antipyretic and
antirheumatic active ingredients are
listed in the following chart:
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DosAGE FOorRMS IN SUBMISSIONS OF MARKETED
Druc ProoucTs

Number of

product
Solid dosage forms: submissions
Tablets:
Unbuflfered - __. .. ____...__. 62
Buffered __ .. ... _.___..__ 13
Chewable ________________.__ 3
Enteric-coated __..__________ (1
Timed-release ._..______.___ i)
Capsules __________________.__._
Powders . _ .. ____________ 4
Gums ___.____.____________ emmeem 1
Liquid dosage forms:
Drops - 4
Elixirs _ .. T
Highly buffered (effervescent). as-
pirin for solution_ .. ___________ 2
Suspensions _________._____._____ 3
SYrups ..o oo 3
Suppository dosage forms:
Suppository _ . ____ 1

a. Solid dosage forms. It is evident
from the above chart that the greatest
number-of OTC ifiternal analgesic, anfi-
pyretic and antirheumatic drug products
are marketed in a solid dosage form. Of
these, the tablet in several variations,
i.e., unbuffered, buffered, enteric-coated,
timed-release and chewable, is the most
predominant solid dosage form used to
market these products. Even though all
of these formulations are in tablet form,
formulation variations between them can
affect the bioavailability, i.e., bioavail-
ability as manifested in blood levels of
the active ingredient(s) contained in
them. The Panel, recognizing the variety
of claims made for these different formu-
lations, has attempted to evaluate the
safety and effectiveness of active ingredi-
ents. Some evidence relating to possible
differences between dosage forms was
developed by the drug manufacturers to
meet other needs of the consumer, such
as decreasing theincidence or severity of
a drug’s side effects, e.g., the buffering of
aspirin to mcdify its irritating effects on
the lining of the stomach, or to provide
dosage forms that can be more conveni-
ently taken, e.g., timed-release forms,
etc. The Panel has considered the advan-
tages and disadvantages of these formu-
lations which are briefly described below.

Unbuffered (plain) aspirin tablets are
the most common dosage form available
in the marketplace. One might assume
that all the products containing unbuf-
fered aspirin are comparable with re-
spect to their bioavailability, i.e., the
amount of aspirin absorbed into the
biood in 4 given time, This unfortunately
hss not been demonstrated to be the case
in those studies in which the dissolution
rates of commercial unbufiered aspirin
products have been compared, as dis-
cussed below. The rate of bioavailability
cf most of the analgesics, such as aspirin,
is related teo its dissolution rate.

Several studies have shown that all
aspirin products do not have the same
abiiity to be absorbed and therefore to
produce comparable blood levels in a
specified time. The Panel concludes that

~.. Buffered = aspirin preparations

significant variation in dissolution rate
and absorption rate bétween aspirin
products demonstrates the need for a
stindard dissolution test which ean be
used to detect prerarations which will be
so slowly absorbed as to potentially in-
crease local adverse effects on the gastric
mucosa or decrease therapeutic effects
due to decreased bioavailability. The
Panel has pronosed a standsrd tablet
dissolution test elsewhere in this docu-
ment. (Sfee rart VI. paragra~h C.1.b.
below—Asnirin  (rlain and buffered)
tablet dis<olution testineg rrocedure.)

The other maijor tablet solid dosage
form is buffered aspirin products. Buf-
fering agents have been used for aspirin
tablets to increase the dissolution rate
in an attempt to hasten the onset of
activity and reduce gastric irritation.
The testing of buffered aspirin is dis-
cused later in this document. (See part
VI. paragra~h C.l.a below—Buffered
aspirin’ acid neutraliving tésting proce-
dure.) The labeling of buffered aspirin is
also discussed later in this document.
(See part VI. paragraph B.1.d. below—
Labe'ing claims for marketed products
containing analeesics combined with
antacid or buffering ingredients.)

Two forms of buffered aspirin are com-
monlv used which the Panel has dis-
tineguiched as “buffered” and “highly
buffered for solution”.

The Panel has defined a buffered as-
pirin product as a solid dosage form con-
taining 325 mg (5 gr) aspirin and suffi-
cient buffering capacity with antacid ac-
tive ingredient(s) identified in the OTC
antacid monograph (21 CFR 331.31)
such that the total acid neutralizing ca-
pacity of each minimum labeled dosage
unit contains at least 1.9 mEq of acid
neutralizing capacity following the test-
ing precedures discussed later in this
document. (See part VI. paragraph C.1.a.
below—Buffered aspirin acid neuiralizing
testing procedure.)

The quan:itity of alkaline buffers is suf-
ficient to increase the dissolution rate of

-the product without necessarily increas-

ing the pH of the gastric fluid. The prin-
cipal reason for increasing the dissolu-
tion rate of aspirin is to facilitate its re-
moval from the stomach as rapidly as
possible to reduce the irritating effects
of the drug on the gastric mucosa.
: are
¢laimed to reduce the possibility of gas-
tric distress due to the aspirin. Even
though the amount of buffer is not suf-
ficient to markedly affect the pH of gas-
tric fluids, the buffering agent will in-
crease the pH immediately around the
dissolving particles, resulting in more
rapid dissolution and removal from the
stomach and hence decrease the likeli-
hood of local gastic irritation.

The Panel concurs with the general
consensus of a large number of stuf_iiffs
which demonstrate that buffered aspirin
is. more rapidly absorbed from the gas-
trointestinal tract. The evidence also

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



seems to indicate that some individuals
in the small subset of persofis who regu-
larly experience subjective symptoms of
gastric distress may experience less gas-
tric intolerance with some buffered as-
pirin compared to unbuffered (plain) as-
pirin. Suitable Category III labeling
claims are discussed elsewhere in this
document. (See part VI. paragraph B.1.d.
below-—Labeling claims for marketed
products containing analgesics combined
with antacid or buffering ingredients.)

The dissolution is usually the rate lim-
iting process for gastrointestinal absorp-
tion of salicylates given in solid form.
The greater dissolution rate of aspirin
in the presence of buffers is reported to
be one of the factors responsible for the
more rapid absorption of buffered as-
pirin (Ref. 3).

The Panel has defined a highly buf-
fered aspirin for solution product as a
solid dosage form which must be dis-
solved in water prior to oral administra-
tion as a solution. The product shall con-
tain 325 mg (5 gr) aspirin and sufficient
buffering capacity with antacid active
ingredient(s) identified in the OTC ant-
acid monograph (21 CFR 331.11)such
that the total acid neutralizing capacity
of each minimum labeled dosage unit
contains at least 20 mEq of acid neutral-
izing capacity by the testing procedures
described later in this document. (See
part VI. paragraph C.l.a. below—Buf-
fered aspirin acid neutralizing testing
procedure.)

The quantity of alkaline buffers in
these ‘highly buffered preparations is
greater than that in buffered tablet prep-
arations. In this case, the pH of the gas-
tric fluid is increased. Some highly buf-
fered aspirins have been shown to signifi-
cantly decrecse gastric occult bleeding
that results from direct effects of aspirin
on the gastric mucosa and are discussed
later in this document. (See part III. par-
agraph B.l1.a.(2) below—Safety.) The
-Panel finds that this is a desirable
method of taking aspirin because of the
rapid absorption. As with buffered as-
pirin. it may also be the case that some
individuals in the small subset of persons
who regularly experience subjective
symptoms of gastric distress, may expe-
rience less gastric intolerance with some
highly buffered aspirin for solution prod-
ucts compared to unbuffered (plain) as-
pirin. However, the Panel has also con-
cluded that this or any other dosage form
does not necessarily reduce the potential
for massive g-strointestinal hemorrhage.
Suitable Category III labeling claims are
discussed elsewhere in this document.
(See part VI. paragraph B.1.d. below—
Labeling .claims for marketed products
containing analgesics combined with ant-
acid or buffering ingredients.)

Although numerous buffering agents
are available for tablet formulations, few
studies have been done to compare the
effects of different buffering agents on
the dissolution rate of aspirin from solid
dosage forms. In one study (Ref. 4) the
investigators found a definite difference
in the rate of dissolution of aspirin from
tablets depending on the agent used to
buffer the aspirin. Eleven different buf-
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fering agents were studied. The time re-
quired for 50 percent of a given aspirin
sample tablet to dissolve ranged from 1
to 20 minutes depending on the buffering
agent used. In general, it was determined
that carbon dioxide producing buffering
agents (sodium bicarbonate, magnesium
carbonate and calcium carbonate) gave
more rapid dissolution than the readily
water-soluble buffering agents (sodium
ascorbate and sodium citrate), and both
of these classes of buffering agents gave
much faster dissolution than water-in-
soluble buffering agents such as alumi-
num compounds and magnesium com-
pounds other than magnesium carbonate.

From the available data, the Panel
finds that simply adding buffering agents
to aspirin does not guarantee an in-
creased dissolution rate over unbuffered
aspirin. Important factors appear to be
the type of buffering agent used and
other undefined factors, e.g., tablet com-
pression during manufacturing, etc. This
may be an explanation for the discrep-
ancy between studies comparing unbuf-
fered aspirin with buffered aspirin. The
buffering agent used with the aspirin may
to some extent determine the outcome of
the study. For this reason, actual testing
of the dissolution rate of buffered aspirin
products is necessary to determine if the
buffering agent actually does affect the
dissolution rate of the aspirin products
and to what extent.

Also, the Panel notes that an ade-
quately buffered aspirin product may not
have an advantage over a well-formu-
lated unbuffered product. In some stud-
ies, unbuffered aspirin performs as well
as buffered aspirin products.

The totality of formulation variables
of unbuffered and buffered aspirin prod-
ucts therefore plays a very important
role in determining their dissolution
times. Levy has compared the dissolu-
tion of commercial unbuffered aspirin
products with the dissolution of an as-
pirin product buffered with aluminum
glycinate and magnesium carbonate
(Ref. 5). In this study, three unbuffer
products were tested. He found that{68 i
percent of the 300 mg buffered aspirii
tablet dissolved in 10 minutes, whereas
the amounts of the three 300 mg un-
buffered aspirin tablets that dissolved in
10 minutes were lower and varied among
the three products. The three values were
42, 52 and 55 percent. There was a 13
rercent difference between the fastest
dissolving unbuffered product and the
buffered product, the same difference as
between the fastest and slowest dissolv-
ing unbuffered products. He concluded
that the variation in dissolution times
among the unbhuffered products could be
due to differences in the formulation be-
tween the three products. It is evident
that the variation in dissolution rates
among unbuffered aspirin products can
be as great as the difference between
unbuffered and buffered aspirin prod-
ucts. It is interesting to note that in this
study another unbuffered salt of aspirin,
namely calcium acetylsalicylate, had a
dissolution rate of 81 percent in 10 min-
utes, which was greater than the dissolu-
tion rate of the buffered aspirin product.
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In another study, Levy and Hayes
compared six commercial unbuffered as-
pirin products with an aspirin product
buffered with aluminum glycinate and
magnesium carbamide (Ref. 6). The dis-
solution half-times (the time required
for half (150 mg) of a 300, mg tablet to
go into solution) were determined. The
dissolution half-time of the buffered as-
pirin product was less than 5 minutes as
compared to dissolution half-times of
the six unbuffered aspirin products,
which were all greater and ranged from
8%, to 1334 minutes. In determining the
dissolution rate, samples were not meas-
ured at less than 5 minutes so that an
accurate measure of the dissolution half-
time of the buffered aspirin was not as-
certained. A product consisting of a cal-
cium acetylsalicylate carbamide complex
was also tested in this study and its dis-
solution half-time, like that of the buf-
fered aspirin, was less than 5 minutes.
Actually this product dissolved some-
what faster than the buffered aspirin.
Whereas 68 to 72 percent ‘of the buffered
aspirin dissolved in 10 minutes, 81 per-
cent of the calcium acetylsalicylate car-
bamide complex dissolved in that time.
This study showed again that marketed
unbuffered aspirin products have a, wide
range of dissolution rates. The six prod-
ucts showed dissolution half-times of
8Ys, 8%, 10%, 11, 113 and 1334 min-
utes. There was approximately a 62 per-
cent difference between the fastest and
the slowest values.

It is apparent that different nationally
distributed brands of unbuffered aspirin
exhibit significant differences-in dissolu-
tion rate. These product-to-product dif-
ferences probably account for some of
the conflicting clinical reports concern-
ing the relative advantages of unbuffered
and buffered tablets. Some investigators
have reported that the buffered form is
more rapidly absorbed and causes less
gastric irritation than the unbuffered
drug. Other workers could find no dif-
ference between unbuffered aspirin and
buffered aspirin. It is now clear that be-
cause of the differences in dissqlution
rates of different brands of both un-
buffered and buffered aspirin products,
different results would be expected de-
pending on the products compared. Since
the dissolution rates of buffered products
might vary because of the type of buffer-
ing agent used and the dissolution rates
of unbuffered aspirin products might
vary because of formulation differences.
the Panel concludes that unbuffered
(plain) aspirin products should be tested
for dissolution rate as.well as buffered
aspirin products. The Panel has proposed
suitable testing procedures elsewhere in
this document. (See part VI. paragraph
C.1. below—Aspirin standard testing pro-
cedures.)

Chewable tablets offer a convenient
method of administering the drug to in-
dividuals who have difficulty in swallow-
ing whole tablets. This dosage form is
especially popular for use in children.
There are many marketed children's
chewable aspirin tablets, which are
usually flavored, containing 80 mg (1.23
gr) of aspirin per dosage unit. These
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tablets may be chewed, crushed on a
spoon, dissolved on the tongue or even
swallowed as a conventicnal tablet. The
Panel finds these chewatle, flavored
tablets acceptable and recommends that
all such tablets containing salicylates for
children under 12 years be labeled.
“Drink water with each dose’”. In addi-
tion. as noted elsewhere in this docu-
ment, because aspirin can increase bleed-
ing. the Panel recommends that chew-
able aspirin-containing tablets be labeled
with the warning, “Do not take this
product for at least 7 days after tonsil-
lectomy or oral surgery except under the
advice and supervision -of a physician”.
(See part III. paragraph B.l.a.(2) (i)
(b) (1Y below—Mucosal erosion of the
moutih.)

The Panel is aware that in the case of
aspirin most of these products are pack-
aged with safety caps to prevent acci-
dental opening by small children. How-
ever, regardless of the method of pack-
aging., the Panel recommends that the
container be labeled with the warning,
“Keep this product and all drugs out of
the reach of children. In case of acci-
dental overdose, seek professional assist-
ance or contact a poison control center
immediately”.

Enteric-coated tablets were developed
in an attempt to eliminate the local
irritation in the stomach caused bv some
analgesics. Accordingly such tablets
were designed to dissolve in the small
intestine rather than in the acid gastric
fluids. Therefore, when taking an en-
teric-coated tablet, the individual must
take into consideration the delaved ac-
tion to be anticipated in the initial use
of this dosage form. The use of these
preparations for the treatment of acute
symptoms such as the occasional head-
ache, is not as desirable as a plain (un-
coated) analgesic tablet which is ex-
pected to give relief in a shorter period
of time. However, for the treatment of
chrenic conditions such as arthritis,
these products mav be more useful once
an adequate blood level is established
and maintained.

In a study of single doses of aspirin
or sodium salicylate. uncoated tablets
and two different enteric-coated prepa-
rations of the two drugs were compared
(Ref. 71. The results of the study showed
that cnteric-coated aspirin delaved ab-
sorption and adequate salicylate serum
levels werc usually not evident for 6
hours or more. The absorption of un-
coated aspirin was more rapid and salic-
ylate serum levels appeared within 1
hour and were maintained for the next
3 hours. The absorption characteristics
of enteric-coated sodium salicylate re-
sembled uncoated aspirin but was de-
layed by about 4 hours.

Studies have shown that some enteric-
coated formulations pass through -the
entire intestinal tract without dissolving
or have orratic dissolution rates result-
ing in unpredictable blood levels (unpre-
dictable absorption rates) and conse-
quently unreliable therapeutic effective-
ness (Lief. 2). Other studies with enteric-
coated aspirin tablets of different for-
mulations have shown effective blood sa-
licylate levels (Ref. 8).
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It has been found that a significant
proportion of commercially available
enteric-coated tablets are cither not re-
sistant to gastric fluid or not fully ab-
sorbed after reaching the small intestine
(Ref. 9). Part of the problem may be due
to the tendency of some types of coated
tablets to undergo changes on aging
which can markedly alter their release
characteristics (Ref. 10). In addition,
the absorption of aspirin from physio-
logically available enteric-coated tablets
is highly variable depending upon indi-
vidual factlors such as gastric emptying
time.

The Panel has therefore classified en-
teric-coated tablets as Category III until
adequate testing can demonstrate the
bioavailability (blood levels). :

Timed-release dosage forms encom-
pass the principle of a controlled release
oi drugs from oral dosage units. They
provide the advantages of increasing the
intervals between dosing and at the
same time increcasing the duration of
action. However, effcctive preparations
of timed-release drugs have been diffi-
cult to achieve in the past, because of
technical problems associated with their
manufacture. Theoretically, timed-re-
lease products are formulated so as to
dissolve in gastrointestinal fluids in a
controlled manner so that the total dose
will be absorbed in increments over a
longer period of time, eg., over 3 to 6
hours rather than 1 hour, and the dura-
tion of drug action will be extended over
a longer period, e.g., 8 to 12 hours rather
than 3 to 6 hours.

These formulations usually contain
more than one single dosage of the drug
intended to be released in a continuous
and controlled manner so that the dura-
tion of the claimed effect is increased.
However, it can be debated whether a
1,300 mg aspirin sustained-release tablet
is as effective as two 650 mg doses of
aspirin given 4 hours apart (Ref. 2).

Sevelius and Colmore (Ref. 11) showed.
in a clinical study that a sustained-re-.

lease aspirin preparation had analgesic
properties comparable to unbuffered as-
pirin and buffered aspirin, but was not
superior to these forms of aspirin with
respect to the duration of analgesic ef-
fect in postpartum patients. Stubbe et
al. (Ref. 12) suggest that a cellulose
acetate phthalate coating on tablets
slows salicyiate release and increases the
duration of action. There was little gas-
trointestinal blood loss with this coating
and the salicylate blood levels were
higher the following morning than with
uncoated aspirin.

Several timed-release aspirin prepara-
tions are currently marketed. The label-
ing on these products suggests that they
provide long lasting relief, are useful at
bedtime for relief of pain during the
night, etc. The Panel has classified these
timed-release products with such label-
ing in Category III until it is demon-
strated that blood levels (rate and extent
of absorption) or pharmacologic effec-
tiveness are comparable to, and the in-
cidence of side effects are not greater
than, those seen with preparations given

in conventional dosage.

Micronized aspirin refers to asnirin
formulated in smaller than the usual size
of particles. Such forms are as safe and
effective as ordinary asnirin but if special
claims relate to such characteristics as
ranidity of onset or higher blood levels
they are classified as Category III since
no convincing data are available ‘that
micronizing confers any favorable prop-
erties to aspirin beyond those found with
regular aspirin.

Carsules are solid dosage forms in
which the active ingredient(s) is enclosed
in either a hard or soft, soluble container
or shell of a suitable form of gelatin. Its
princi~al advantage in OTC products is
that some individuals find it easier . to
swallow capsules than tablets. Otherwise,
considerations of absorption and phar-
macologic effectiveness are similar to
those for tablets.

Powders are a dosage form which are
not as commonly used. They are rapidly
absorbed however, often reaching peak
blood levels more rapidly than the tablet
dosage form. The rapid absorption from
finely divided powders is directly
related to the large surface area of these
products. Powders have the advantage of
ease of administration to young children

‘'who cannot swallow capsules or tablets.

They may present problems if the dosage
unit is not individually packaged. The
chief disadvantage for bulk products is in
measuring an accurate dose of a powder.
Consequently, the use of bulk powders as
a dosage form should be discouraged
unless there is assurance that an ade-
quate measuring device is attached and
likely to be used routinely. The Panel
recommends that powders containing
salicylates be mixed with a full glass of
water and stirred prior to use.

Historically, aspirin has been used as
a gargle for the treatment of minor sore
throat pain. Chewing gum formulations
containing aspirin in a gum base were
developed to provide for greater reten-
tion and absorption of the drug and to
produce a topical, local effect on the
surrounding tissues. These -formulations
may also make the medication mcre
pleasant to take. Chewing gums with
aspirin are primarily used and labeled
for “relief of minor sore throat pain’.
However, other traditional labeling is
also included such as “for headache,
muscular aches and pain”. The latter
claims can only be attributed to the ab-
sorption of the drug into the systemic
circulation.

The Panel concludes that aspirin or
any analgesic in a gum base, with the -
specific claims for the relief of sore
throat, has not been adequately tested -
for effectiveness. This use of aspirin may
not be desirable or safe particularly if
the tissue is highly inflamed or abraded
because aspirin is irritating to the mu-
cosul tissue as discussed above. The
Panel recommends that claims of as-
pirin-containing gum for the relief of
sore throat or the use of aspirin as a
gargle for a local effect properly belongs
in a review of ingredients claimed for
treatment of sore throat in general and
should therefore be deferred to the Ad-
visory Review Panel on OTC oral cavity
drug products for evaluation.
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The Panel finds marketing of an OTC
analgesic, in a chewing gum formulation
acceptable if the product contains the effect. On the other hand, if the base
dosage and Category I labeling claims melts too rapidly and the active ingre-
recommended by the Panel. (See part dient(s) is very irritating to mucous
III. paragraph B.1. below—Category I membranes, adverse effects may result
Labeling.) However, such product form- (Ref. 13). This is a problem, especially
ulations containing aspirin should in- for drugs such as aspirin which may
clude the warning, “Do not take this cause local irritation. .
product for at least 7 days after tonsil- Variability in the melting time of
lectomy or oral surgery except under the suppository bases may result in varia-
advice and supervision of a physician”. tions in the blood levels of the active
As with chewable tablets discussed above, ingredient (bioavailability) so that the
oral mucosal damage may occur from pharmacolagic and therapeutic effective-
the use of chewing gum aspirin products ness of the drug is not achieved. An
and the effect of aspirin on blood clot- example of variations in the bioavaila-
ting may be a factor in such situations.. pility of suppositories is demonstrated

_b. Liquid dosage forms. Although lia- in a study in which the salicylate absorp-
uid dosage forms are used JYor OTC in-  tjon from five brands of commercially
ternal analgesic, antipyretic and anti- gyaijlable aspirin rectal suppositories
rheumatic drug products, they are not was studied in four adult male subjects
as commonly available as the solid dos- (Ref. 13). All subjects received each of
age forms. For chemical reasons, aSpi"in‘/the five brands at intervals of at least 1
is not readily available in liquid form. week. The urinary excretion rates of
It is reasonably stable in dry air, but tota] salicylate served as an index of
in the presence of moisture is slowly the extent of absorption from the five
hydrolyzed to acetic acid and salicvlic brands of suppositories. The rate of ab-
acid. Currently only acetaminophen, g5rption from the suppositories was slow
choline salicylate and salicylamide are comrared to absorption of the drug given
available in-liquid preparations. Theo- gially in tablet form. Within a 2-hour
retically, liquid dosage forms, i.e., drops, retention period only about 40 percent
elixirs. suspensions and svrups, should of the dose was absorbed from one of the
have one chief advantage over solid gy brands, and an average of only about
dosage forms in that they are more rap- o, percent of the dose was available
ldly absorbed and consequently should from the other four brands. It was found
have a more rapid onset of action. How- ¢} a¢ longer retention times tended to
ever, unless a significant difference in diminish the differences in absorption
the onset of clinical analgesia can be betweer: brands. Only after a "10-hour
shown, this theoretical speculation is pcrention period was absorption of the
moot. . . i drug nearly complete in most cases. Gen-

These preparations, which are usually erally, the slow absorption from the sup-
flavored for consumer acceptability, are rositories, and the inability to control
promoted for use as drops for children 4, " oteniion time due to defecation
to relieve the pain and discomfort of | oi ™/ yve the yse of suppositories a
teething, tonsillectomy, etc. Drops may questionable dosage form for aspirin or
be administered orally directly from a salicylate therapy
calibrated dropper or mixed with food gl i " urniditories may have dif-
o dﬁ"}g:glgr“,f;otgal\’;edgﬁhc‘;ﬁld:g; "ﬁ?ﬁ ferent melting or dissolution rates and
ing solid dosage forms mayy find the therefore provide unpredictable bioavail-
liquid dosage forms easier to take ability of the drug contained in them,

As pointed out above, with moi'e rapid the blood levels achieved may be too

. A : low to be therapeutically effective or very
absorption of liquid dosage forms, one high and produce toxic effects. There-
would expect peak blood levels and thera- foge the Panel has clas<ified supposi-
peutic effectiveness to be attained sooner tories in Category III. The Panel rec-

than with solid dosage forms. No sig- R :
" . s . . ommends that suppository formulations
nificant advantage in this respect, how- demonstrate blood levels (rate and ex-

e\ir, ngt;eefu;l;é?g:gizrafg},ge forms tent of absorption) or pharmacologic ef-
“ti : .. fectiveness comparable to and the inci-
Practical reasons underlie the necessity . R : -
for the use of the suppository dosage ?iirr)\c)e nooft Sglgeeatifrfefltsan("tllcl}:wusg"iegexl]rt\lz?};
form. Its use is indicated, for example - b RN >
P o ' rations given in conventional dos-
in individuals who are vomiting, are PIépara e
unconscious, are suffering f(x)'om le;treme ase. F\xrthermt:;reiéuppo?}(mes Calll pxl']o-
' e irritation orvs duce irritation to the rectal mucosal cells.
gastric irritation, or are otherwise de- The extent of the irritation depends on

bilitated and not able to take an oral - . i .
s the active ingredient and the chemical
dosage form. In such individuals, rectal composition of the base. For these rea-

ini i ical. - t N .
boritorser e, dnasre Tobractial, SUEL Sons. cach suppository Tormulation must
and undergo dissolution, after rectal in- ?Se sub_;erctteI(IiIto ;E;gi;ghhgl??l?;)ugijffgs)'
sertion, releasing the active ingredient(s) (2)eeb§]ow R;egtal irritatioﬁ )
which are then absorbed and produce 3 F ctoTs aflecting drug dbsorplion A
their pharmacologic effect. There are - ra . g )

imiti i : decrease in the rate and extent of
limiting factors which can infiuence each : . b ti bi it
step of melting, dissolution, or absorp- gastrointestinal absorption (bioavail-

tion. The composition of the suppository aflillste}:,(; (})fafmggglgour&agﬁgcrfg?fﬁezK%i_
base can be a very important limiting cre p ° ) °-

factor. If it fails to melt at body tem- Not only can the formulation influence
perature or meits too slowly, the indi- drug absorption but physiclogical vari-

vidual may pass the intact suppository
without receiving any pharmacologic
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ables of gastrointestinal function can
profoundly determine the bioavailability
of the drug. Factors affecting gastroin-
testinal function such as gastric empty-
ing, intestinal transit time, and intestinal
and hepatic metabolism may greatly
affect the availability of the drug for
absorption into the systemic circulation.
Poorly absorbed drugs have a longer
residence time in the gastroinstestinal
tract. In some cases this may lead to
adverse local effects on the gastrointes-
tinal mucosa.

The blood levels of a drug depend on
the rate and amount of drug absorbed.
Blood levels will rise and fall in propor-
tion to the dose of the drug available and
be subject to the vicissitudes of formula-
tion and to physiological variables such
as gastrointestinal function. For ex-
ample, if only one-half the drug is
absorbed, the effect is equivalent to
lowering the dose. If absorption is suffi-
ciently slow, minimum pharmacologic
effectiveness may never be attained. On
the other hand, if the rate of absorption
is too rapid, toxic levels can be achieved.
This assumes that there is a direct cor-
relation between blood levels and the
rharmacologic effect of a drug. In the
case of analgesic agents, the relation-
ship between blood levels and pharmaco-
logic effectiveness has not been well
estatlished. A comparison of blood levels
may offer a basis of comparison between
different formulations of the same agent
but are at present almost meaningless in
comparing chemically different classes
of analgesic agents.

4. Determination of pharmacolcgic
effectiveness. Evaluation of pharmaco-
logic- groups. a. Analgesic effectiveness.
The most imrortant measurement in
evaluating the effectiveness of an OTC.
analgesic is its ability to relieve minor
aches and pains, and headache in a suit-
able target population. ‘However, pain,
which is discussed later in this document,
is a subjective symptom and presently
our knowledge is limited as to its etiology
and as to the detection of its presence,
absence, or modification. (See part II.
paragraph A.l. above—Pain.) The study
of analgesics, or analgesiometry, must be
ktased primarily on observations in man.
The medical literature stresses the need
for laboratory animal procedures, as yet
not fully reliable, which will yield results
that can be correlated with those in man.
Hence, the Panel finds that the literature
on anaigesics is conflicting as to the
effectiveness of specific drugs because
of the subjective, imprecise methods of
testing and the difference of opinion
regarding suitable methods of testing.

The Panel notes that the most success-
ful efforts to quantitate pain in the
clinical. situation have been those that
have accepted the patient’s own reports
as appropriate indices of the pain ex-
perience and of relief resulting from
analgesic administration. The Panel's
recommendations pertaining to the
evaluation of the effectiveness of a
claimed OTC analgesic drug is discussed
later in this document. ¢See part IIL.
paragraph C. below—Data Required for
Evaluation)
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b. Antipyretic effectiveness. The ob-
vious measurement in evaluating the ef-
fectiveness of an OTC antipyretic is its
ability to reduce fever. This is a clinical
sign that can readily be determined by
objective measurement. The Panel has
recommended that clinical studies be
conducted in several populations of pa-
tients, such as, patients with fever sec-
ondary to cancer and associated infec-
tions, and fever in children and adults
with acute infectious diseases. The Pan-
el's recommendations pertaining to eval-
uation of the effectiveness of a claimed
OTC antipyretic drug is discussed later
in this document. (See part IV. para-
graph C. below—Data Required for
Evaluation.)

c. Antirheumatic effectiveness. The
critical measurements in evaluating the
-eflectiveness of an OTC antirheumatic
agent is its ability to restore joint func-
tion and prevent progression of the dis-
ease. These drugs reduce joint or muscle
tenderness . or swelling. Rheumatoid
arthritis is still not curable and there-
fore treatment must inelude the use of
anti-inflammatory agents. One problem
in assessing a claimed antirheumatic
drug is the fact that the disease itself
may change soontaneously. Adequate
study design is critical in the assessment
of antirheumatic effectiveness.

Aspirin is one of the most commonly
prescribed drugs for the treatment of
rheumatic diseases and is used not. only
as an analgesic but as an anti-inflam-
matorv aeent. To achieve the desired ef-
fect., large doses administered over a
prolonged period of time are usually
necessary. The Panel's recommenda-
tions vertaining to the evaluation of the
effectiveness of a claimed OTC anti-
rheumatic drue are discussed Jater in this
document. (See rart V. paragrarh C. be-
low—Data Required for Evaluation.)

d. Drug blood level determinations.
Manv of the studies the Panel has re-
viewed. either in the literature or in data
submissions to the Panel. have utilized
drug blood levels as a measure of anal-
gesic effectiveness. Aspirin is commonly
used as a standard analgesic drue for
comparison with other drugs in which
assays of blood salicylate levels are made
rather than direct measurements of the
analgesic effectiveness of these agents.
The Panel has evaluated this technique
and concludes that there is inadequate
evidence that the amount of drug in the
blood correlates directly with clinical
analgesia. The Panel enmhasizes that
this is not to sav that a relationship
between blood levels and clinical! re-
sponse does not exist, but rather, that the
relationship is complex and not presentiy
urderstood. However, the Panel does
recognize that an important value of
drug blood level comparisons is that they
do give an indication of comnrarative dis-
solution rates. If an analgesic prcduct
produces a blood level higher than an-
other product within a given period of
time. e.g., 10 to 20 minutes after admin-
istration, the higher absorption rate of
the product might be attributed to a
faster dissolution rate. The Panel con-
cludes that there should be no reference
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to blood levels in the labeling which im-
plies a corresponding clinical effect with-
out substantiation of a correlation be-
tween blood level and clinical analgesia.

e. Onset, duration and intensity of
pharmacologic eflects. The Panel rec-
ognizes that drug labeling related to the
onset. intensity and duration of pharma-
cologic effects can influence the con-
sumer'’s selection of a product but can
find no convincing evidence to support
labeling claims which suggest a faster
onset of effectiveness, e.g.. . “fast pain
relief”. Other than possibly for timed-
release preparations no evidence was
found to support claims such as “night-
time pain reliever”. There is also no
direct evidence available to the Panel
which suggests a greater intensity of
analgesia for comparable products with
claims such as “enhanced relief of pain”.

In the discussion above, the impor-
tance of product formulation on drug
absorption has been stressed. The dis-
solution rate of the drug determines the
rate of absorption. As mentioned earlier,
studies have demonstrated that the
addition of small amounts of some
buffering agents to aspirin enhances the
rate of absorption of the drug, thus caus-
ing less gastric irritation. Consequently,
some buffered aspirins are somewhat
more rapidly absorbed from the gastro-
intestinal tract than unbuffered aspirin
and might also be expected to show
earlier higher salicylate blood levels. On
the other hand. there are buffered
aspirin preparations that are not ab-
sorbed any faster than unbuffered
aspirin products. as noted above. How-
ever, the Panel is unaware of any data
that demonstrate that buffered aspirin
provides a more rapid onset, a greater
peak intensity or a more prolonged dura-
tion of analgesic effectiveness than un-
buffered aspirin.
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K. ABSORPTION, DISTRIBUTION, BIOTRANS-
FORMATION (METABOLISM) AND EXCRE-
TION OF ASPIRIN AND SALICYLATES IN MAN

1. Absorption. Aspirin and salicylate
absorption occur by passive diffusion
primarily of the nondissociated lipid-
soluble molecules (salicylic acid and
acetylsalicylic acid) across gastrointes-
tinal membranes and is infiuenced by
gastric pH. If the pH is increased, salicy-
late is more ionized and this tends to
decrease rate of absorption; however, a
rise in pH also increases solubility of
salicylate, which has the opposite effect
on absorption. Actually, there is little
meaningful difference between the rates
of absorption of sodium salicylate,
aspirin and the numerous buffered
preparations of salicylates. For example,
in man, the absorption half-time for un-
buffered aspirin is about 30 minutes;
for buffered aspirin about 20 minutes,
and for an aspirin solution only slightly
less. The presence of food delays absorp-
tion of salicylates. Orally ingested salicy-
lates are absorbed rapidly, partly from
the stomach but mostly from the upper
small intestine. Appreciatle plasam con-
centrations are found in less than 30
minutes; after a single dose, a peak value
is reached in about 2 hours and then
gradually declines. Rate of absorption is
determined by many factors, particular-
ly the disintegration and dissolution
rates if tablets are given, the pH at the
mucosal surfaces, and gastric emptying
time.

2. Biotransformation. Aspirin, which is
absorbed as such, is first rapidly hy-
drolyzed to salicylic acid by esterases
present in the gastrointestinal tract. rgd
blood cells, and serum, but primarily. in
the liver. This is a rapid reaction which
has a half-life of 15 to 20 minutes ‘(RAefs‘
1 and 2). As a result of this rapid .hy-
drolysis, plasma concentration of aspirin
is low (less than 20 micrograms/ml) z}t
the usual therapeutic doses (Ref. 2) . Sali- -
cylic acid, then undergoes biotransfor-
mation which occurs in many tissues but
particularly in the liver by the enzymes
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from the microsomal drug metaboliz-
ing system.

The three chief metabolic products are
salicyluric acid (the glycine conjugate),
the ether or phenolic glucuronide, and
the ester or acylglucuronide. In addition,
a small fraction is oxidized to gentisic
acid (2,5-dihydroxybenzoic acid) and to
2,3-dihydroxybenzoic and 2,3,5-trihy-
droxybenzcic acids. These metabolites
are found in the urine; the conjugates
and gentisic acid have also been iaen.d-
fied in plasma, liver, and some other tis-
sues. The concentration of the meta-

bolites in plasma is generally only about .

1 percent of the total plasma salicylate.

The biotransformation routes of
aspirin in man have been reviewed by
Levy and Leonards (Ref. 3). Aspirin is
hydrolyzed rapidly in the body to salicyl-
ic acid which is conjugated in part with
glycine to form salicyluric acid and with
glucuronic acid to form acy! and phenolic
glucuronides. A small fraction of salicylic
acid is further hydroxylated to gentisic.
acid. There may be several other minor
metabolites. Free salicylic acid and its
metabolites are eliminated from the body
by renal excretion.

“The conjugates (salicyluric acid, phe-
nolic and ester glucuronide) and the
other minor metabolites are excreted al-
most exclusively in the urine (Refs. 1 and
2) * Levine (Ref. 1) in her short review of
salicylate metabolism states:

All the processes of biotransformition and
excretion are first order with the exception of
the conjugation of salicylic acid with glycine
to form salicyluric acid and with glucuronic
acid to form the_ ether glucuronide * * *
Salicyluric acid formation has veen found to
change from first-order to near zero-order
kinetics when the 2mount of salicylic acid in
the body exceeds the quantity derived from
the biotransfzrmation of about 1 g of
aspirin: the glucuronide conjugating sysitem
ic saturated at somewhat higher levels of
salicylic acid. When conventional dosage
forms are administered and the aspirin is ab-
sorbed normally, it would take only two tab-
lets to reach the level at which salicyluric
acid formation ceases to be a first-order
phenomenon.

When the salicylic acid derived from
aspirin in the body is below satur tion levels,
the overall rate of elimination of salicylate
follows first-order kinetics because all the
elimination processes are first order, for the
elimination of the 0.25 mg [sic] dose of
aspirin. The half-time of elimination under
first-order conditions is about 3.1 hours. At
these low doses the major process responsible
for salicylate elimination is its conjugation
with glycine, since the first-order rate of
salicyluric acid formation is much faster
than the rates of the glucuronide synthecses.
When doses of aspirin of 1 g or more are ad-
mintstered, the glycine conjugation reaction
bacomes practically zero order and the glu-
curonide conjugation with the phenolic
group of salicylate also approaches the limit
of its capacity. As a consequence, the overall
rate of elimination of the s-'licylate derived
from large doses of aspirin displays complex
kinetics, indicative of a mixture of apparent
zero-order and first-order processes * * ¢
The curves fsr the 1.0 and 1.5 g doses of
aspirin do not become linear until the sali-
cylic acid remaining in the body drops to the
@uantity equivalent to about 300 mg of
aspirin. This indicates a lack of conformity
with first-order kinetics. Below 300 mg the

PROPOSED RULES

curves for all three doses are linear and first
crder. Moreover, the time required to elimi-
nate 50 percent of the salicylate in the body
Jlengthens .s the dose of aspirin increases, be-
cause less of the more rapidly formed salicyl-
uric acid is contributing to the overall elim-
ination process.

This was reported originally by Levy
(Ref. 4) who in 1965 reported:

Salicylate elimination kinetics was studied
over a dose range of from 025 to 2.0 gm.
of aspirin. It was found that when the
amount of salicylate in the body of normal
aduit test subjects exceeded approximately
360 mg. aspirin equivalent, conjugation of
salicylic acid with glycine reached a maxi-
mum rate and thus proceeded by zero-order
kinetics. The overall elimination of salicylate
was found to proceed by first-order kinetics
at very small doses and by parallel zero and
first-order processes at higher doses. A kinet-
ic model was developed, and values for ap-
propriate rate constants were determined
which make it possible to reconcile apparent
half-lives for salicylate elimination ranging
from about 3 hr. to over 20 hr. which have
been reported in the literature. The pharma-
cokinetics of salicylate elimination were
found to be.unusual both quailitatively and
quantitatively, and the results of the present
study have potentizlly important therapeutic,
toxicologic, and pharmacogenetic implica-
tions.

The half-life of salicylate in doses be-
tween 300 and 650 mg has been reported
to be between 3.1 to 3.2 hours (Ref. 1).
However, if the dose is increased to 1 g
the half-life is increased to 5 hours (Refs.
4 and 5). If the dose is increased to 2 g
the half-life is increased to about 9 hours
(Ref. 4). Not only is the half-life
markedly increased, but the urinary ex-
cretion also decreases as the dose is in-
creased from 0.32 g to 0.97 g (Refs. 4 and
6.

If the urinary excretion is decreased,
more salicylate will be retained in the
body with a great toxic potential since it
probably will occupy most of the avail-
able albumin binding sites and displace
other drugs or endogenous products, e.g.,
bilirubin.

The percent of the dose recovered in
7.5 hours of urine collection is 71.5 per-
cent after a 0.32 g dose, 55 percent after
a 064 g dose and 52.1 percent after a
9.97 g dose (Ref. 6). The subject becomes
more complicated if one considers the
great variability of salicylate metabolism
and elimination when large doses (1 £) of
aspirin are given. Levy and Hollister
(Ref. 5) found an appreciable variation
between normal, healthy volunteers.
They commented

The marked intersubject variation of salic-
ylate-elimination rate is very significant.
Expressed in terms of biological half-life
(t.) the time neces<ary to reduce bodv drug
content by 50%, values ranged from 2.55 to
8.5 hours. It is likely the studies of a larger
number of subjects would reveal even greater
differences in salicylate elimination rates.
The possible implications of the<e diferences
between subjects can be illustrated by con-
sidering the amount of salicylate in the
body immediately after administration of
one loading dose (D*) and as few as three
maintenance doses (D). Based on the average
salicylate half-life found in the group (5.0
hours), one may administer a loading dose
(D*) followed by maintenance doses of halif
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that size (D=0.5D*) given at five-hour in-
tervals. Assuming that the drug is adminis-
tered in rapidly absorbed form, the body sa-
licylate conient in a subject who eliminates
the drug at the observed average rate
(elimination-rate co:nstant 0.138 hr.-') iy
about D* . shortly after administration of the
third maintenance dose. In other words,
the body drug content is maintained at
its initial (and desired) level. On the other
hand, the same dosage schedule, if used
for the most rapid salicylate eliminator
in the group studied, would yield a body
salicylate content of only about 0.67D-°.
Given to a subject who~ eliminates sa-
licylate at the lowest rate found in this
study, the average dosage regimen de-
scribed above would result in a body salicy-
late content of about 1.4D* (40% greater
than the loading dose) after the third main-
tenance dose.

These examples illustrate the need to ad-
just salicylate dosage regimens individually
on the basis of a subject's predetermined eli-
mination rate if the incidence of therapeutic
failure (due to subtherapeutic drug levels)
or toxic effects (due to drug accumulation)
is to be minimized.

The authors (Ref. §) also recom-
mended adjusting individual dosage in-
Lgrvals as follows: “The appearance of
side-effects (such as tinnitus), indicative
of overdosage due to drug accumulation,
may call for a change in dosing intervals
rather than in amount of drug per dose,
if therapeutically adequate drug con-
centrations are to be maintained at all
times.”

Individual diffegences in apparent
half-life probably reflect differences in
salicyluric acid formation capacity (gly-
cine conjugation) and is probably gene-
tically determined. Levy has pointed out
(Ref. 4) that: “Any search for genetic
differences in salicylate elimination by
salicyluric acid formation must be
directed not only toward the determina-
tion of individual first-order rate con-
stants for this process (which requires
that the administered doses be small),
but must also include the determination
of individual- maximum salicylurate
formation rate capacities. Either one or
the other (or both) could show genetic-
ally determined differences, if existent.”
He has also expressed concern (Ref. 4)
about how little is known concerning the
formation of salicyluric acid in children
(as a function of age) and in arthritics
and other individuals taking large doses
of salicylates. Levy et al. (Ref. 7) have
studied the kinetics of salicyluric acid
formation in man and have confirmed
that this is the limiting step for the ex-
cretion of salicylate in urine.

There is no information available in
the literature to suggest that salicylates
induce their own metabolism, hence
more caution -is necessary when large,
frequent doses are used. Some data are
available from a study in dogs (Ref. 8)
which showed no change in the kinetics
of salicylate elimination after repeated
dosing. However, it is not known how
validly this data can be extrapolated to
man.

3. Plasma concentration and distribu-
tion. This subject has been reviewed by
Davidson and Mande! (Ref. 9) as fol-

lows:
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PrasstA CONCENTRATION AND DISTRIBUTION

After a single oral dose of 0.6 Gm of aspirin
in normal men. the average peak salicylate
level in the plasma is approximately 4 mg/
100 m! and is reached in 100 to 120 min. Af-
ter ingestion by a fasting human subject, the
drug may reach its peak plasma level in 40
min; after a heavy meal, however, it may
take 3 hr. In the treatment of rheumatic
fever, the desired plasma level is in the range
of 30 mg/100 ml. which requires doses of 2
Gm several times daily. Sustained-action
tablets are also available, which may plateau
over many hours and require less frequent
dosage. As noted under excretion, however,
after larger doses salicylates tehid to be ex-
creted less rapidly. thereby reducing the need
for sustained tablets.

A large part of the salicylate in the blood
i3 bound to plasma proteins. Of this frac-
tion, at least 85 percent is bound to albu-
min, with the remainder adhering to alpha
and beta globulins. The percentage which is
protein-bound ranges from 85 percent at 20
mg/100 ml salicylates to 50 percent at 50
mg/100 ml. Binding involves primarily the
free carboxyl group. but the phendlic group
markedly enhances the attraction for pro-
teins. Aspirin itself, however, undergoes littie
or no binding. Binding may be strikingly al-
tered in disease states. Although the albu-
min present still binds to the same degree
per molecule, the total albumin concentra-
tion may be markedly lowered, thus reduc-
ing binding by as much as 50 percent.

The salicylate concentration is usually
greater in the serum than in whole blood. It
appears that the red cell membrane is read-
ily permeable to salicylate and that the drug
is not bound by the proteins of the erythro-
cytes.

The exact significance <f blood levels of
salicylate i5 still unclear. In dogs salicylate
levels after oral administration can actually
stili be increasing after the analgesic re-
sponse to bradykinin has worn off. It seems
obvious that assays at the site of action are
more meaningful than in blood but are
more difficult to obtain. In a few cases sal-
icylate concentrations in joint fluids have
been measured. Although unbound concen-
trations in plasma and synovial fluid are es-
sentlally equal, the total concentration in
joint fluld is only one-half of the peak
plasma concentration, since joint fiuid con-
tains less protein and therefore less protein-
bound drug However, the synovial fluid drug
concentrations remain hizher for consider-
ably longer periods.

The salicylates are distributed through
&8 volume of body water much greater than
that of the extracellular fluid. Studies on
rats showed that the concentrations in the
Hver, kidney, and lung were similar to those
in the serum. When the salicylate concen-
tration is calculated on the basis of water
content, the liver contains about two-thirds
as much as the serum, and muscle approxi-
mately one-fifth as much.

Passage across the blood-brain barrier is
relatively incomplete. After the administra-
tion of either aspirin or salicylate, salicylate
is found in brain water in rats and reaches
a maximum of about' 10 percent of the
plasma concentratior. 1a four mammalian
specles, Including the monkey, no free
aspirin was found in the brain. It is appar-
ently completely hydrolyzed to salicylate in
the blood or brain, or else it does not pene-
trate the brain. Salicylates show some se-
lectlve concentration effects In certain por-
tions of the brain. At first, the more vascu-
lar gray matter takes up the drug more rap-
tdly, but at equilibrium, these differences
have disappeared. It has been shown with
other analgesic agents such as morphine,
that the uptake is related to the vascularity
of tissue. In contrast, the pituitary gland of
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several mammalian species contains a two-
fold or threefold excess concentration com-
pared to the other portions of the central
nervous system. Goldberg has reported the
effects of alterations in carbon dioxide ten-
sion on- the penetration of salicylate into
brain. Hypercapnia (with plasma pH 6.81)
may produce a twofold to threefold increase
in brain penetration of drug whereas hypo-
capnia (with plasma pH 7.86) produces a 30
percent decrease. These observations may be
of importance in salicylate toxicity.

It is of interest that insulin markedly in-
creases analgesic aclion of salicylates and
raises its concentration in brain and ~¢-~-
tissues, both in normal and alloxan diabetic
animals.

Apparently salicylates cross the placental
barrier readily. When pregnant rabbits are
given large doses of sodium salicylate, the
concentration of salicylate in the fetal serum
is approximately two-thirds that in the
maternal serum. Salicylates have also been
found in milk.

As far as traversing the placental bar-
rier, Woodbury (Ref. 2) states this fact
more emphatically: “The drug readily
crosses the placental barrier.” Woodbury
also mentions in reference to distribution
that:

The volumes of distribution of aspirin and
sodium salicylate in normal subjects average
about 150 ml/kg of body weight, a value equi-
ralent to that of the extracellular space;
since salicylate is present within cells in
various tissues, this suggests a markedly un-
even distribution of salicylate in the body.
The concentration of salicylate In intra-
cellular fluid is lower than in plasma, in part
because of the lcwer pH of the former. The
movement of salicylate across some cell mem-
branes is pH dependent and appears also to
be insulin dependent. Salicylate does not ac-
cumulate in pathological fluids, such as joint
effusions in acute rheumatic fever; hence, a
selective distribution is not the basis for its
therapeutic effects.

Furthermore, Woodbury adds that
“only traces (of aspirin) are present in
sweat, bile and feces.”

4. Excretion. It has already been men-
tioned how salicylates are excreted in
the urine (vide supra) (Ref. 2):

Practica'ly all of a given dose can be re-
covered in the urine as free, unaltered
salicylate and as the metabolites described
above, the nature and the relative amounts
of which vary in health and disease with the
dosage and with the pH of t"e urine. Studies
in man indicate that salicylate is excreted in
the urine as free salicylic acid (10%).
salicyluric acid (75%), salicylic phenolic
(10%) and acyl (5%) glucuronides, and
gentisic acid (less than 1%).

Urinary pH plays an important role
in excretion. As stated by Woodbury (Ref.
2):

Changes in urinary pH in the acid range
have negligible effects on salicylaté clear-
ance; however, the mean clearance is about
four timies as great at pH 8.0 as at pH 6.0.
The clearance is well above the glomerular
filtration rate at pH 8.0 but considerably be-
low it when the urine is acidic. This ts due to
the fact that salicylate and salicylurate are
highly ionized at pH 8.0 and little diffuses
back from the renal tubular lumen. At a
urinary pH 6.0 large amounts of salicylate
and salicvlurate are nonionized and readily
back-diffuse. High rates of urine flow de-
crease tubular back diffusion. whereas the
opposite Is true in oliguria. The conjugates
of salicylic acid with glycine and glucuronic

acld are water-soluble organic aclds that do
not readily back-diffuse across the renat
tubular cells. Their excretion, therefore, is
both by glomerular filtration and proximal
tubular secretion and is not PH dependent.

Furthermore, conditions that decrease
the glomerular filtration rate or reduce
the secretory Tm (transport maximum)
of the proximal renal tubules, such as
renal disease or the presence of inhibij-
tors (such as probenecid) will decrease
excretion and consequently increase
plasma concentration which could be
dangerous if the concentration in
plasma approaches toxic levels.
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L. ABSORPTION, DISTRIBUTION, BIOTRANSFOR-
MATION (METABOLISM) AND EXCRETION:
OF ACETAMINOPHEN

Acetaminophen is rapidly and almost
completely absorbed from the gastro-

-intestinal tract (Ref. 1). It has been sug-

gested that some dietary components
could alter the absorption of acetamino-
phen administered orally. In particular,
high carbohydrate test meals have been
found to retard acetaminophen absorp-
tion (Ref. 2). Acetaminophen  absorption
has also been found to be inhibited hy
activated charcoal (Ref. 3). The authors
found that 10 g activated charcoal ad-
ministered immediately after the oral
administration of 1 g acetaminophen
reduced absorption by 69 to 77 percent
in 2 subjects (Ref. 3).

Peak plasma concentrations after the
administration of acetaminophen have
been reported to occur in 30 Yo 60 min-
utes (Ref. 1). In an unpublished study,
it was found that peak plasma levels
after acetamincphen administration
were reached between 49 and 67 minutes,
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using different pharmaceutical forms of
acetaminophen (Ref. 4).

The plasma. half-life has been reported
to be from 1 to 3 hours (Ref. 1). In an
unpublished study (Ref. 5), the mean
plasma half-life using several pharma-
ceutical forms was 148+43 minutes.

Acetaminophen is relatively uniformly
distributed throughout most body fluids
(Ref. 1). Binding of the drug to plasma
proteins is variable and depends on the
dose. During acute intoxication, as much
as 20 to 50 percent may be bound to
plasma proteins (Ref. 1). Dearden and
Tomlison (Ref. 6) studied the protein
binding affinities of some p-substituted
acetanilid derivatives including acetami-
nophen and found that at therapeutic
doses the association constant was low,
which would permit high free drug con-
centration in blood and plasma for a rel-
atively long period of time.

Acetaminophen is conjugated in the
liver to form glucuronide and sulfate
conjugates. Cummings et al. (Ref. 7)
showed that acetaminophen is eliminated
mainly by these two pathways. By
chromatography and infrared spectro-
photometry they characterized the sul-
fate and glucuronide of acetaminophen.
They found that 26 percent of acetamino-
phen administered was excreted as the

sulfate and 49 percent as the glucuronide. -

It seems that the formation of
acetaminophen sulfate in man may be
capacity-limited in the 1 to 2 g dose range
{Ref. 8). This has been shown by Levy
and Yamada by the fact that acetamino-
phen sulfate excretion reaches a plateau
following the administration of 2 g
acetaminophen. Acetaminophen is also
conjugated to a lesser degree with
cysteine and the corresponding mer-
capturate.

The metabolites of acetaminophen
have been separated and determined
quantitatively in urine by gel filtration
using Sephadex G 10 (Ref. 9). These au-
thors also found the most important
metabolites to be the glucuronide and
sulfate. Other metabolites found were S-
(1 - acetamino - 4 - hydroxy phenyD -
cysteine and 1 - acetamino - 4 - hydroxy
phenyl mercapturic acid. Using this tech-
nique minor quantities of free acetami-
nophen were also found in the urine.
Using this technique the total recovery
was 95 to 100 percent and the admin-
istered dose was accounted for as follows:

3C.5 to 58.5 percent as glucuronide.

17.5 to 339 percent as suifate.

4.5 to 6.1 percent as mercapturate.

0.4 to 5.9 percent as cysteine conjugate.

3.5 to 4.5 percent as free acetaminophen
(Ref.9).

It has been suggested that the hydrox-
viated metabolites are responsible for
methemeglobin formation and hepato-
toxicity (Ref. 1). The administration of
acetaminophen to patients with impaired
renal function results in increased ac-
cumulation of acetaminophen conjugates

in the plasma because of poor excretory

capacity but only in minor changes in the
plasma concentrations of free acetami-
nophen (Ref. 1).

* The metabolism of acetaminophen has
been shown to be markedly changed by
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the concurrent administration of salicyl-
amide (Ref. 8). The authors found evi-
dence of competitive inhibition by sali-
cylamide in the formation of acet:mino-
phen glucuronide and sulfate. This eflect
was counteracted or prevented by the
administration of L-cysteine (a source of
sulfate). This interaction may have
therapeutic and/or toxicological impli-
cations since the inclusion of salicyl-
amide in an analgesic mixture will in-
hibit the two major processes for the
elimination of acetaminophen. This in-
teraction with salicylamide becomes
more important if one considers the
capacity-limited formation of sulfate
described above (Ref. 8). On the other
hand, concurrent administration of sali-
cylic acid has been found not to exert any
significant effect on the formation of
acetaminophen glucuronides or sulfate

.or - in the half-life of acetaminophen

(Ref. 10).
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The Panel considered all pertinent
data and information in arriving at its
conclusions and recommendations. The
Panel was charged with the review of
OTC internal analgesic, antipyretic, and
antirheumadtic drug products. After care-
fully reviewing all of the available data.
the Panel has classified the data into
analgesic, antipyretic and antirheumadtic
agents. (See part II. paragraph I. above—
Definitions.)

III. ANALGESIC AGENTS
A. GENERAL DISCUSSION

The Panel has defined. OTC analgesic
drugs as agents useful to relieve occa-
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sional minor aches, pains and headache.
These agents are intended for the relief
of the type of pain that is self-limited
and requires no special treatment or
prior diagnosis by a physician. Such
analgesic agents are commonly referred
to as the mild analgesics in contradis-
tinction to the strong analgesics such as
the potent narcotic or morphine-like
analgesics. The mild analgesics can be
chemically divided into two main sub-
groups: Those agents chemically related
to the strong analgesics, e.g., codeine,
ethoheptazines, and propoxyphene; and
those analgesics like aspirin, with anti-
pyretic and anti-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, eg.,
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 salicylates
which are the most commonly used OTC
analgesic agents are believed to alleviate
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 hypothalaniic
site for the analgesic as well as the anti-
pyretic effects. This is siipported by the
fact that analgesic doses do not cause
mental disturbances, hypnosis, or change
in modalities of sensation other than’
pain. Roth the peripheral and CNS fac-
tors contribute significantly to the pain
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
headache. myalgia, arthralgia and other
pains arising from integumental struc-
tures. The salicylates have lower maxi-.
mal effects than do the narcotic anal-
gesics and hence are used only for pain .
of mild to moderate intensity. The sali-
cylates 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 inclusive
would not only result in a lengthy list
that would tend to be confusing but
could also mislead the consumer by the
implied assumption that the product
treats the physical condition and/or dis-
ease rather than just temporarily re-
lieves the pain associated with the phys-
ical condition and/or disease. For this
reason, the Panel has recommended that
OTC analgesics be simply indicated “For
the temporary relief of occasional minor
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
continue self-medication beyond 10
days, it may be indicative of an under-
lying 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-
ration of use of all analgesics should be
limited to 5 days for children under 12
vears of age (See part II. paragraph F.3.
above—Statement on children’s dosage.)
Therefore, the Panel recommends that
all. OTC analgesics contain the warning
for adults, “Do not take this product for
rore than 10 days. If symptoms persist,
Oor new ones occur, consult your physi-
cian”, and for children under 12 years of
age, “Do not take this product for more
than § days. If symptoms persist, or new
ones occur, consult your physician”.

B. CATEGORIZATION OF DATA

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

CATEGORY I—ACTIVE
INGREDIENTS

The Panel has classified the following
analgesic active ingredients as generally
recognized as safe and effective and not
misbranded:
Aspirin
Acetaminophen
Calcium carbaspirin
Choline 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
1C days. .

(1) Effectiveness. Aspirin is bv 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 iit-
erature.

Aspirin is useful in mild to moderate

. pain not only when the pain is localized
but also when it is widespread. 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 Dreser in 1899 (Ref. 1), Virtu-
ally all of the experiments discussed in
the articles showed aspirin to be super-
ior to placebo in “mild” to “moderate”
pain. Kantor states that “modern clin-

Magnesium
late
Sodium salicylate

salicy-
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ical pharmacologic testing has estab-
lished that aspirin is an effective anal-
gesic in a variety of pain states” (Ref. 2).
Beaver, in an extensive discussion of
mild analgesics in 1965, summarized the
findings of over 40 controlled human

analgesic studies which demonstrated
the superiority of aspirin to placebo
(Ref. 3).

- The Panel has 1ricluded the following
table which summarizes the studies re.
ported by Beaver (Ref. 3) :

Controlled human studies demonstrating the superiority of aspirin to placcbo prior
to 1965

N Aspirin
Investigator(s) Type of patient, etiology of pain, or both dose
. (milligram)
Beecheretal ... ... ... .. ... Postoperative....______._ ... ... 600.
Boyle et al_ - Mixed chronic......_______.___ ... . 650.
Brenman. . Postoperative dental, outpatients. .. 650.
Bruni and Holt Postpartoan__._._ . __ ... __ - 650.
Carlsson and Magnusson. . Headache, outpatients - - 1,000.
Cass and Frederik_.________ Mixed chronic._ ... 1LY 300 to 659.
Cassetal... ... ... ... .. Mixed chronic . 325 to 600.
Currier and Westerberg_____ - Headache, outpa 650.
DeKornfeld and Lasagna_ ... ... ... . Postpartum. . 600.
DeKornfeldetal. ... . . . . 11T Tdo. Il 650.
Feinbergetal ... .. .. _____ .. 1] - Mixed musculoskeletal, outpatients 325 or 650
Forrest....__. S -- Mixed acute and chronic______.____ . .-~ 300 and 900.
Frey ._... B - Headache, inpatients and outpatients. .. ... ..
ifoudeetal ... .__.________ 0] - Cancer......._ .l 600.
Houde & Wallenstein._._...._....__._ 1 17777770 o, LIl 40360 600 and
--- Postoperative and fracture. __.._________._______ 600.

Kantoretal._ _.
D

[ I,
Lasagna et al.
Magee & DelJong..
Marrsetal .. ____

. Postpartum_______________
. L S

. Headache, outpatients

- Mixed chronic and acut

~22 6d0and 1,200.
325

Murray -.- Headache outpatients. o 163_: 325 and
650.

Orkinetal ... . _ . __ . .. ____. ... ... Postpartum_._________ _ 600.

Settel. ... ... . ... __ --- Mixed chronic......___

Sevelius & Colmore.
Sunshineet al. ___
Uhland....._____.
Valentine & Martiu._ e
Zelvelder______ . ...l

.-~ Postpartum_._._____
--- Mixed acute__..____._.
Postpartum and mixed
Postoperative_ . _._.__.___
Mixed chronic and acute

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 analgesic response to 600 mg of

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

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 human studies demonstrating the superiority of aspirin to placebo since 19635

Investigator(s) Type of patient, etiology of pain, or both Aspirin dose
(milligram)

Bloon:field, et al. (reference 6) _................_._. Episiotomy__ ... ... ... ... .. 600.
Bloomfield and Hurwitz (reference 7). -- Tourniquet and episiotomy. 1.200.
Bloomfield et al. (reference 8)____.__.. . Episiotomy ___..____ ... 900.
Calimlim et al. (reference 9) __._____ .. Postoperative________ - 630.
Cooper and Beaver (reference 10) __. .. . Oral SUgery .. ... .. ..oiiiiaaio.s 650.
Hill and Turner (references 1t and 12) . -- Postoperative______ - 600.
Lampbhier et al. (reference 13) . _....__. -.. Postoperative_ .. ____ - - 325,
Mocrtel et al. (reference 14) . ._.__.__ - Pancreatic cancer pain. ..

Mocrtel et al. (reference 15) . ...
Moertel et al. (reference 16) _.__...
Murray (reference 17)_._.... ..
Parkhcuse et al. (reference 18)
Parkhouse et al. (reference 19)
Stenport (reference 20)_.__.._

-.. Various, mild to moderate

.Cancer ... ... ...
.. Headache_._..__.
. Postoperative. ..
. Postoperative. _.__.____.
Orthopedic, postoperativ

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

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 vhenomenon (Ref. 3).

In another study by Murrav, a group
of medical and pharmacy students used
graded doses of aspirin to 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 in analgesia when the 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 patients with post-
- operative pain (Ref. 22). In this study
even the low dose of 300 me was signifi-
cantly better than the placebo.

In another study. Mocdell 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 (a surgical incision made to aid
removal of the infant from the vagina)
were able to discriminate between 300
mg and 600 mg doses of aspirin while
those patients whose main complaint
was uterine cramp pain could not (Ref.
2). )

Bloomfield et al.. in a double-blind
study performed in 1967. were unable to
show a significant difference between the
analgesic effects of 300 me and 600 mg
doses of aspirin. However. both levels of
aspirin were significantly more effective
* than rlacebo (Ref. 6). Later in 1970,
Bloomfield et al. confirmed Kantor's re-
sults regardineg the differine levels of
effectiveness of asririn in relieving the
pain of epiciotom~ (Ref. 7).

Hill and Turner (1969) anvorosched
the analgesic evaluation problem from
a different point of view. In a double-
blind studv, aspirin was comvared to the
narcotic analgesic meoeridine in pa-
tients with post-operative pain ranging
from “mild” to “severe.” They concluded
that aspirin was preferred at the milder
levels of pain 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) have evaluated
the analgesic effect of 650 mg aspirin as
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compared with 60 mg codeine sulfate in
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 650
mg aspirin to 250 mg mefenamic acid,
50 mg pentazocine, 650 mg acetamino-
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. (1974) studied
aspirin as a single ingredient and in
combination. Aspirin 639 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
mg 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 in 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 recognizes that pain is only
a symptom of an underlying pathologic
state and if it is severe or persists, medi-
cal attention should be sought. Thus, it
finds the following warning necessary,
“Do nor take this product for more than
10 days. If symptoms persist. or new
ones occur, consult your physician”.
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(2) Safety. As noted earlier in this
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 inc!udi_ng
effects on organ systems, i.e., 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 coii-
comitantly with other drugs. The Panel
believes that subsets of ‘the popuiation
at risk can be identified so that adequate

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



35384

labeling can be established to provide for
safe OTC use of the drug. The safety
of aspirin is discussed below. The Panel
has reviewed the metabolism of aspirin
elsewhere in this document. (See part
II. 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 summarized them
in the following table:

SUMMARY OF SAFETY CONSIDERATIONS
© WITH USE OF ASPIRIN

ADVERSE EFFECTS ON THE BLOOD

Aspirin interferes with blood clotting.
Persons with a history of blood coagula-
tion defects, or receiving anticoagulant
drugs 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 occuit
bleeding and in some bersons massive
gastrointestinal bleeding.

ADVERSE EFFECTS ON 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
may be life-threatening.

ADVERSE EFFECTS DURING PREGNANCY

Aspirin 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 treatment of gout and may
have an additive ulcer-producing effect
with some drugs used in -arthritis.

ADVERSE EFFECTS RESULTING IN IRON
DEFICIENT ANEMIA

Aspirin used chronically may cause
a persistent iron deficient anemia.

PROPOSED RULES

(1) Adverse effects 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). .

{a) 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 hypoprothrom-
binemia, i.e., a decrease in the amount of
prothrombin (blood clotting factor II) in
the circulating blood (Refs. 1 and 4)
which may be reversed by vitamin K
(Ref. 5). However, it is important to
emphasize 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 receiving anti-
coagulant therapy; patients consuming
high doses of aspirin or salicylates
ch-onically, eg., patients with rheuma-
toid arthritis; patients with liver disease
which limits the production of prothrom-
bin (blood clotting factor II); and pa-
tients with malabsorption 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 produced no change in
prothrombin time, 6,600 mg produced a
slight change and 10,000 mg produced a
marked change in prothrombin time
(Ref. 6). Aspirin or salicylate-induced
hypoprothrombinemia. has been impli-
cated in posttonsillectomy bleeding,
epistaxis (nose bleed), and postdental
extraction bleeding (Refs. 8 and. 107, al-
though other mechanisms such as a
platelet effect (discussed below) may be
involved.

(b) Ircreased bleeding time and in-
hibition of platelet aggregation. Aspirin
increases bleeding time and inhibits the
in vivo and in viiro aggregation of
platelets.

Bleeding time is defined as the dura-
tion of time that bleeding continues after
a superficial puncture of about 1 mm is
made in the skin. 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 noticed
many years ago by Frick who attributed

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

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 cholinesterase, involved in the vascu-
lar tone of small vessels (Ref. 13). How-
ever. the results of a recent study sub-
mitted to the Panel. demonstra ted. 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-
protein bound aspirin and salicylic acid
found in human 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 eénzyme 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 yet 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 almost 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 days and not completely dis-
appear for 4 to 7 days (Ref. 15). Since
this is roughly the life span of a platelet,
it indicates irreversible damage to plate-
let function.

Weiss 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 (ADP) which results 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 (15
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 apoeared to be heterogeneous.

Mieike and Britton found that a 300
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 fibrin network which eventually
forms a clot. It is now known that as-
pirin inhibits ADP release in phase one
and/or phase two aggregations and also
in the initial interaction with collagen
fibers. Plug formation may be relatively
unimportant . when major arteriolar
damage occurs because other available

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 bleeding is now believed
to be involved in the types of gastro-
intestinal bleeding that are potentiated
by aspirin (Refs. 25, 27, 28, and 29) as
well as other sites-of bleeding such as
the posttonsillectomy tonsillar bed, or
surgical wounds, or tooth sockets fol-
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 céunts who _received
usual doses of aspirin (Ref. 32). The
authors attributed the bleeding to a
demonstrated platelet dysfunction 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 suggested
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-containing 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 a-et-
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 controlled 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 bleeding 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
be chewed (chewable tablets or gums)
should contain the following warning:
“Do not take this product for at least 7
days after tonsillectomy or oral surgery
except under the advice and supervision
of 2 physician”. The Pane! has discussed
chewable tablets and gums 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. 25). Bleeding episodes in newborns
may be higher in those whose mothers
have taken aspirin during the 2 weeks
prior to delivery. Alteration of platelet
function in infants of mothers who in-
gested aspirin within 2 weeks of delivery
has been reported by Blever and Breck-
enridge (Ref. 38), and Corby and Schul-
man (Ref, 39).

Bleyer and Breckenridge have studied
the effects of prenatal administration of
aspirin- on the blood clotting of new-
borns. Two votentially serious drug ef-
fects were detected in infantis born of
mothers who had taken ordinary doses
of aspirin during the last 2 weeks of
pregnancy. They indicated that an aspi-
rin-induced decrease in clotting ability
may have clinical relevance Irarticularly
during difficult traumatic deiiveries or
in the presence of other clotting defects
(Ref. 38). The eflects of 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 betlween systemic
platelet effects 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 pointed 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 most
often involved in massive gastrointesti-
nal hemorrhage associated with recent
aspirin ingestion (Refs. 28 and 41). It is
also precisely 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 platelet function alone is
usually not sufficient to initiate bleeding.
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
dysfunction would generally require
other factors to be present to initiate
epithelial 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 me
multiple factor etiologies of massive
gastrointestinal bleeding (Ref. 44). It is
also consistent with the difficulty of de-
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veloping a suitable animal ‘experimental
model or designing adequate epidemio-
logic studies to define causal relation-
ships. Some experimental evidence to
support the role of platelet function in
gastrointestinal hemostasis was pre-
sented by Schmid et al. (Ref. 31). These
authors showed that decreased platelet
function produced by aspirin, but not
sodium salicylate, correlated with the
extent of blood loss following aspirin
ingestion. It is perhaps significant that
virtually every compound tested thus
far (inciuding indomethacin and phe-
nylbutazone), showing a significant de-
leterious effect on platelet function, has
also been demonstrated to cause massive
gastrointestinal bleeding. Recently, ami-
dopyrine which has strong deleterious
platelet effects was reported to be the
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-
calise aspirin can promote or increase
bleeding after it has been absorbed into
the . bloodstream all preparations con-
taining aspirin regardless of formulation
should bear the following warning: “Cau-
tion: Do rot take this product if you
have 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.1. below—
Cate=oryv 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 (un-
seen) bleeding, to less frequent but more
serious effects such as mucosal erosion,
ulceration or life-threatening massive
bleeding from 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
stomach 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 or bleeding
in the gastrointestinal tract are complex
and have been controversial. 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 effects,
and whether the effects involve 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
highly buffered effervescent solutions.
Buffered aspirin 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 yet undefined.”

(@) Gastric distress. Gastric distress
or gastric intolerance including dyspep-
sia (heartburn), nausea and épigastric
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
related to acute gastric erosion (Refs. 7
and 8) and massive bleeding can occur
with no pain (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 individuals
(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 aspirin products
which is classified as Category III and
discussed elsewhere in this document.
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(See part VI. paragraph B.1.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-
ticn; and gastric distress related to tem-
porary 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). Although individuals with an
active peptic ulcer are not unusually sus-
ceptible to aspirin-induced occult bleed-
ing, they do have an increased susceoti-
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
chronically, occurring in about one out
of four of this group. However, in a care-
fully performed study, Stubbe (Ref. 21)
in 1958 found no difference in occuit
bleeding 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.1.a.(2) (ii) (¢) below—OQc-
cult bleeding.)

Alvarez and Summerskill (Ref. 22) in
1958 stated that 80 percent of all pa-
tients who experienced major gastroin-
téstinal 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.
© (b) Direct mucosal damage. The Panel
concludes that aspirin (and salicylic
acid) have a direct local irritant effect
on all the surface mucosal cells lining
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the gastrointestinal tract (Refs. 1. 6. 10,
23. and 24). The eflect 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 oj the mouth. As- .
ririn-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, buflfered 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 2
suppository dosage form may have 2 di-
rect local irritant effect on surface mu-
cosal cells. The irritating eflect 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 suppcsitory) made of a cocoa-butter
or a carbowax base were administered to
dogs every 4 hours for a total dose of
3,900 mg daily for 3 days (Ref. 31). The
experimental dogs in the study all showed
signs of mucosal irritation. The irrita-
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
recommmended 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 det_er-
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
. rectal route (Ref. 31).

In a study reported by Cacchillo and
Hassler (Ref. 32), 11 male volunieers
were administered 650 mg aspirin in one
of three different types of suppository
bases on ! day for 3 successive weeks. On
the fourth week, 650 mg aspirin (tab-
lets) was given orally to compare the oral
route with the rectal route. The three
suppository bases were cocoa butter,
Carbowax and glycerinated gelatin.
There was virtually no rectal irritation
from- aspirin suppositories formulated
with cocoa butter and Carbowax as the
bases. Glvcerinated gelatin based sup-
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 studv, 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 ne irritation” occurred.

The rate of absorption of aspirin rec-
tally was related to the incidence of ir-
ritation in a study by Borg, Ekenved, El-
ofsson and Sjogren (Ref. 33). They for-
mulated supposiiories with two neutral
triglvceride mixtures as the bases, i.e.,
Witepsol HI5 with a melting range of
33.5° to 35.5° C and Witepsol E75 with 2
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 supposi-
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, however, the amount
of drug absorbed from suppositories “will
be highly dependent on the length of time
the patient retains the suppository.”

(3) Sicnach mucosal damage. Aspirin

has a di; - ¢ damaging effect on mucosal
tissue w: is not dependent on the
presence =i hydrogen ion, bile or other

cellular irritants associated with peptic
ulcer (Ref. 6). Prolonged contact with
aspirin particles 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 lesions showed focal ne-
crosis with underlying secondary capil-
lary damage. The direct mucosal desqua-
mation and focal necrosis produced by
aspirin has been observed in man by gas-
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-
foliation. Cellular exfoliation can be
measured by increased DNA content in
the gastric fluids since DNA is fourd
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 irritation 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 beén substantiated by many in-
vestigators during the past 30 years.
Specifically, gastroscopic observations of
16 hospital patients demonstrated the
following: In 80 percent of the patients,
a local inflammatory reaction of the
gastric mucosa was observed ranging
from slight 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 (éxcessive
acid secreticn) had both positive and
negative direct irritation responses. Re-
sponses were seen in patients with
atrophic gastritis, hypochlorhydria (hy-
drochloric acid deficiency) and achlor-
hydria (absence of hydrechloric acid).
Therefore, gastric acidity is not essential
for initial direct irritation. Marked hy-
peremia with submucous hemorrhage
(hemorrhagic erosive gastritis) occurred
in I 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 sphase 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
possibly systemic effects (Ref. 63.

Roth found that phenacetin and
acetaminophen have no direct irritating
effect .on the gastric mucosa (Ref. 6).
However, phenacetin is claimed (but not

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

(¢c) Acid-mediated erosive gastritis. In
the stomach, the direct effect of aspirin
or salicylic acid after being absorbed into
the mucosal cell renders the cell more
permeable to the hydrogen ions of the
gastric acid (Refs. 35, 36, and 38 through
43). 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 erosive *gas-
tritis). Excess hydrogen ions can alsc
pass into the space just below the surface
cell (Jamina propria), ‘xhich contains an
extensive network of capillary blood
vessels. Hydrogen ions can initiate capil-
lary damage and subsequently, minor
bleeding occurs into the lumen of the
stomach (Refs. 35 through 41, 44, and
45). This mechanism, referred to as the
hydrogen ion mediated effect or the
Davenport mechanism has been exten-
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 (occult bleed-
ing). This mechanism may contribute in
some cases to gastritis and major gas-
trointestinal bleeding (Refs. 44 and 46).

There are some authors who believe
that all gastrointestinal effects of aspirin
from occult bieeding to hemorrhagic
erosive gastritis to major gastrointestinal
hemorrhage are all relatéd to this single
mechanism involving the back diffusion
of acid (Ref. 46). As a corollary, it has
been proposed that any preparation
which neutralizes gastric acid during ab-
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 importanl; t_‘actor
in some adverse effects of aspirin on
the gastrointestinal tract. It is probably
associated with increased occult bleeding
following single and multiple doses pf
aspirin. It may contribute at least in
the beginning stages of aspirin-induced
gastric ulcer 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 faq-
tors which can initiate hemorrhagic
erosive gastritis and aspirin has other
effects independent of gastric aciq which
may be of equal or greater sigmﬁpance
in contributing to massive gastrointes-
tinal bleeding. .

(d) Other mechanisms of aspirn't dam-
age. The Panel agrees that there is very
good evidence in both animals anq man
that the Davenport mechanism is one
important effect of aspirin. However,
to conclude that this mechanism is the
only effect of aspirin on the gastro-
intestinal tract and thus the only basis
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for aspirin’s role in initiating, exacer-
bating, potentiating or facilitating gas-
trointestinal patholczies 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 mast cells, 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 aspirin dam-
age and bleeding. Studies using the gas-
tric potential difference which is the
most sensitive way to measure changes in
the hydrogen ion barrier in man show
that 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 potential but do not cause bleed-
ing. Indeed this was recognized by Dav-
enport (Ref. 40) who raised the question
“why does bleeding occur during back
diﬂu:sion 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
efiects of aspirin and other agents on
mucosal blood flow.
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-(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
periods 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
IIIl. 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
small amounts of blood are lost into the
lumen of the stomach.

The exact mechanisms involved in oc-
cult bleeding are not completely under-
stood, however. Although gastric acid
is known to be an important variable, it
apparently is not essential since in-
creased occult blood loss following aspirin
is small but 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 number of erosions ob-
served and the amount of occult bleed-
ing (Refs. 42 and 62). In fact, carefully
done studies (Ref. 62) show that visible
erosions are not necessary in order to
have increased occult bleeding. This may
mean that the effect of aspirin to in-
crease membrane permeability to hydro-
gen ion may require a lower concentra-
tion or require less exposure to aspirin
than is needed to produce direct 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 {eces, such
as the use of radioactively-tagged red
biood 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 significantly
reduce, but not necessarily eliminate, oc-
cult bleeding. However, highly buffered
aspirin preparations will increase occult
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 aspirin
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 indi-
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 in occult
bleeding in normal individuals and ma-
jor bleeders. Correlations between occult
bleeding and massive bleeding have
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never been shown. Occult bleeding and
massive gastrointestinal hemorrhage
should be considered as two distinct
clinical 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. 7 and 10) do not show
greater occult bleeding after small doses
of aspirin than normal subjects. These
subjects. however, 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 persons taking anticoagulants
aven 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.{2) (i) (a) 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
acid. But. patients with atroohic gastri-
tis are often involved in aspirin-induced
massive bleeding and are at much
greater risk of bleeding following aspirin
than the normal population (Refs. 61
and 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 clinically 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 19
and 66 through 86). Several types of
studies show that chronic aspirin use sig-
nificantly increases the incidence of gas-
tric ulcers but not duodenal ulcers (Refs.
80, 81, and 82). Chronic use of asvirin is
associated with an increased incidence
of uncomplicated nonbleeding ulcers,
bleeding from ulcers and perforated gas-
tric ulcers (Refs. 18, 86, and 87) . Epigas-
tric pain is common 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). Readministration 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 pain and massive gastro-
intestinal hemorrhage.

The role of acute aspirin use in the ex-
acerbation of existing peptic ulcers has
been noted by several authors over the
past twenty years (Refs. 16 through 19
and 66 through 86). Evidence that
chronic use of aspirin will increase the
incidence of gastric ulcers has not been
widely appreciated. In the 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-
tiric 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. 88)
determined the life incidence of peptic
ulcer to be 9.2 percent in a sample of
5,249 men aged 40 to 59 in Copenhagen
which is similar to the incidence reported
in the U.S. In a one year followup study
on 4,753 males 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 hospitaiized. Thus hospitalized new
ulcer cases during the year accounted
for only .about 3.6 percent (15 percent
x0.243 of total cases for the year.

Thirty percent of subjects ingested as-
pirin regularly compared to 16 percent
of controis (p is iess than 0.02). In only
one 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 percentx0.24)
would represent hospitalized new cases.
Thus if only hospitalized new cases were
used to.calculate 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 100,000 of all adults taking aspirin
since the incidence in women and
younger adults would be lower. Thus the
total incidence of aspirin related gastric
ulcer may be higher than generally as-
sumed.

There appears to be almost universal
agreement that aspirin should 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
gastric ulcer should be urged to avoid
aspirin.” Similar warnings have been
urged by Roth (Ref. 6). Brown and
Mitcheil (Ref. 86), Schneider (Ref. 24,
Muir and Cossar (Refs. 2 and 3) and
Weiss (Ref. 10).

131 —FRIDAY, JULY 8,

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 aspirin. Particu-
larly at risk are those with a history or
symptoms of gastrointestinal problems.
Accordingly, a warning should state that
individuals who have a history of ulcer,
intestinal bleeding and stomach distress
should rot take aspirin without first con-
sulting a physician. .

Peptic ulcer has been estimated to oc-
cur in 5 t3 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
t> ten times more frequent than gastric
ulcer but the annual incidence of new
cases per 1.000 adult male population at
risk is 3.7 for duodenal ulcers and 1.4 for
gastric ulcers. Gastric ulcers occur twice
as frequently in men as in women (Ref.
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. Gas_t.ric
ulcers related to prolonged use of aspirin
do not necessarily result in massive
bleeding even though aspirin is fre-
quentiy ingested by these patients (Ref.
15). 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 beén 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
been 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 analgesic use in Austraiia,
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particularly in women, provides evidence
for a causal relationship between aspirin,
usually in combination, and chronic pep-
tic ulcer. This population is significant
from an epidemiologic point of view . .not
only because of the very high prevalence
of chronic, daily aspirin use but also the
significantly greater incidence of daily
use by women compared to men, first
noted by Billington in 1960 (Refs. 71 and
72). The increased use of analgesics by
women who take analgesic compounds is
clearly for other than gastro-intestinal
symptoms. If increased chronic use of
aspirin does result in a higher incidence
of gastric ulcer, then this effect shculd be
clearly evident in the Australian popu-
lation. A correlation between increased
analgesic use and increased. incidence of
ulcer was shown by Douglas and Johnson
(Ref. 74) and confirmed by several others
(Refs. 16, 17, 19, 76, 77, and 78). 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 not containing aspirin even
though kidney disease continues to de-
velop (Ref. 73).

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

Douglas and Johnson of Australia
(Ref. 74) reported that 90 percent of 78
chronic gastric ulcer patients took a pro-
prietary compound containing 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 percent), and indi-
gestion (7 percent). - .

G;llies 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 environmental
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 prognosis
when aspirin was withdrawn (Ref. 15).
In the Duggan study the overall mortal-
ity for all forms of major gastrointestinal
hemorrhage was 11 percent. The mor-
tality of peptic ulcer patients who had
gastrointestinal hemorrhage was 8.5 per-
cent and was not related to whether or
not the patients took aspirin.

(iii) Case-control studies with con-
trolled drug intake. There have been
three case-control studies in gastric
ulcer patients that have been designed
to avoid bias due to analgesic drug in-
take related to gastrointestinal 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 duodenal
ulcer patients only 16 percent of the re-
maining 25 duodenal ulcer patients were
regular aspirin users which was not
statistically different (p is greater than
0.1) from controls.

(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 series
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 than
0.05). Cameron (Ref. 89) in 1975 noted
that 90 percent of the ulcers related to
regular aspirin use (15 tablets weckly
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 (579 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 be more frequent than
in controls in these aspirin-related ulecer
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 fve
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
foliowing 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).

(9) Massive gastrointestinal bleeding.
By far the most serious adverse efTect 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 requiririg 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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pear to be predictable relative to the dose
or frequency of use of aspirin.

Although the incidence o¢f massive
bleeding 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 aspirin are quite significant
(Refs. 28, 92, and 93).

In a recent survey, aspirin was the
second 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 bleeding 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 16). Even
greater mortality rates are involved in
those patients requiring surgery to stop
bleeding {(Ref. 87). ’

Miller (Ref. 93) zlso compared the
incidence of adverse reactions in 1,615
hospitalized patients receiving usual
doses (300 to 600 mg aspirin in 70 percent
of patients). The incidence of gastric
distress such as heartburn, indigestion,
nausea, vomiting was only 1.9 percent.
The incidence of gastrointestinal bleed-
ing. including hematemesis 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 25 per
100,000 (0.25 per 1,600).

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

Numerous 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 epidemiological 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 102y,
chronic atrophic gastritis, stress ulcer,
gastric ulcer (Refs. 19, 79, 82, and 84),
duodenal ulcer (Ref. 84) and duodenitis
‘Ref. 69).

There are now convincing studies
which indicate that aspirin is a definite
faclor associated with increased inci-
dence of severe gastrointestinal hemor-

PROPOSED RULES

rhage in susceptible individuals. There-
fore, the Panel concludes that the
fabeling should include the warning,
“Caution: Do not take this product if
you have stomach distress, ulcers or
bleeding problems except under the ad-
vice and supervision of a physician”.

(1) Evidence for aspirin-causation in
major bleeding. Important criteria in
establishing a causal 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 be 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 the incidence of
bleeding from different types of lesions
is dependent upon the diagnostic pro-
cedures used such as x-ray, laparotomy,
gastroscopy and histological examina-
tion of biopsies. Radiological (x-ray)
methods detect chronic ulcers but not
erosions or acute (superficial) ulcer. De-
tection of erosive gastritis requires gas-
troscopic examination or, occasionally,
observation during surgery. More re-
cently it has been established that acute
hemorrhagic gastritis associated with
aspirin may be one of several types (in-
complete gastritis, atrophic, hyperfunc-
tional etc.) which can only be established
if biopsies of mucosa are examined mi-
croscopically. Even histological studies
involving single biopsies may miss some
types of lesions.

(i) Direct observation of bleeding in
subjects. Hemorrhagic erosive gastritis
has 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 hemoarrhage 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 relation of
aspirin to the punched out bleeding ero-
sions but questioned the persistent
bleeding from two small erosions involv-
ing only capillary breakdown. They con-
cluded that occasional massive bleeding
probably requires the local effect to ini-
tiate the bleeding but also some unde-
fined effect such as hypersensitivity or a
capillary or coagulation defect.

Several other authors have observed
mucosal 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

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

(iti) Case-control 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 invoclves retro-
spective case-control studies comparing
the incidence of aspirin use in cases com-
pared to a variety of control populations
(Refs. 4, 19, 22, 84 through 87, 99, 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? bias 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 condition and the control
group was matched for all important
variables except bleeding (Refs. 2, 22, 84,
and 95).

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 history of gastro-
intestinal disease, were excluded as pos-
sible cases involving aspirin as a causal
gastric pain associated with peptic ulcer
or contributory factor (Refs. 2 and 84).
These studies do not consider the impor-
tant possibility that aspirin taken either
for unrelated reasons or for the chronic
gastric pain associated with peptic ulcer
or gastritis will initiate bleeding from
existing lesions.

(iv) 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
controls 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 matched and the ‘‘case™
group is just as likely to have dyspepsia
‘and be warned by their physician; and
dyspeptic patients are probably the best
nossible control group to assure that the
control group would have the same like-
lihood of taking the drug for symptoms
as the case group.

A well-controlled study by Needham
et al. (Ref. 95) was designed to meet the
criteria described by Langman. They
found “a definite association between
short-term use of aspirin (within 72
hours of hospital admission) and mas-
sive upper gastrointestinal bleeding.

A 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 bleeding in the absence
of known predisposing ccenditions (Ref.
86).

In the Boston study it was estimated
that the incidence rate of hospital ad-
missions for major upper gastrointestinal
bleeding in individuals without known
predisposing conditions, or evidence of
intestinal ulcer, and not taking aspirin,
to be 11 to 13 per 100,000 per year. The
incidence rate in heavy aspirin users was
twice as high, being about 28 per 10€,000
per year. The yearly incidence rate of
new cases of nonbleeding stomach ulcers
in individuals not taking aspirin is 3 per
- 160,000 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 weck for 3 months.

The estimated involvement of aspirin
is probably conservative in the Boston
study since it involved only new cases.
It uniortunately does not provide infor-
madtion cn 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 information on the relation of
aspirin  intake to upper gastrointestinal
bleeding in patients who have predisposing
conditions such as established caronic 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. 1). 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 contrcls 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 fromn primed sites.

Of the totai number of cases of peptic
(stomach) ulcer (517) and upper gastro-
intestinal! bleeding (467) only 242 cases
were used in the study. 356 cases were
excluded from the study because of a
history of stomach ulcer or stoinach sur-
gery and an additional 78 cases were
excluded because bleeding occurred after
admission. Furthermore, this study did
not examine the possible effect of one
time or short term ingestion of aspirin
on massive bleeding since only chronic
use of aspirin (3 months) was studied.
It is important to realize that whiie 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 possibie 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 duodenal 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 significant, 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-
aggv):d women in castern Australia (Ref.

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

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 u=z»
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
day prior to bleeding.

(3) Characteristics of lesions. (i)
Bleeding in peptic ulcer patients. Peptic
ulcér 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 10_5).
Fprthermore, recent studies establish
that the gastrointestinal bleeding asso-
ciated with aspirin is increased by alco-
hol consumption (Refs. 104 and 165). 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

s
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but can potentiate bleeding from both
gastric and duodenal ulcers stiggests that
different 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 such 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 initiates the lesion. These lesions are
usually the type designated as erosive
gastritis.

(i) 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-
vond the muscular layer (muscularis
mucosa) just below the lamina propria
(Ref. 15). These lesions are too small
tc 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
this lesion is probably included in the
“cause unknown” category. Further-
more, these lesions may not be observed
if gastroscopy is performed several days
after bleeding as they frequently disap-
pear rapidly (24 to 48 hours).

The incidence of gastric mucosal ero-
sions and hemorrhage have been asso-
ciated with a variety of diseases, includ-
ing infections, following gastric and
nongastric surgery and trauma (brain
injury) (Ref. 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 esdrly 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
the 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 alcoho! 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 anemig 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-
current 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 effest 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, aczounting for 50 to
90 percent of all cases of massive hleed-
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 thatt 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.l1.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 small doses. The effect may persist
for several days. This dose-time response
is consistent with some reports of mas-
sive bleeding following one or two as-
pirin 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 synereism between alcchol and as-
pirin’s ability to cause such gastrointes-
tinal bleeding.

In a study which was also desiened
to overcome the problems outlined,
Needham et al. (Ref. 95) found a definite
aszociation 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 svnereistic effect of as~irin and
alcohol in terms of an increased inci-
dence of bleeding. While this mav 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 presently no
evidence that even chronic aspirin usage
is imvlicated in the incidence of non-
bleeding duodenal ulcers (Ref.-86). This
gives support to the hypothesis that as-
pirin may supvoort or potentiate bleeding
from gastrointestinal lesions even
though aspirin alone may not initiate the
lesion.

It is also significant that in this study
alcohol alone did not increase the risk of
bleeding. but did potentiate the effect of
aspirin. Tt is a'so of interest to note that
13 percent of the total number of patients
took aspirin for stomach pains, and 4
percent for hangover. The guthors con-
clude that there seems to be a good
case for warning the public of the dan-
zers 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.

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

There are several lines of reasoning to
support this conclusion. Mucous mem-
brane damage to the stomach produced
by direct contact with aspirin and occult
bleeding are responses that are predict-
able under given experimental condi-
tions. Increased occult bleeding is ob-
served in about 70 percent of the normal
population taking normal therapeutic
doses (Ref. 108). Massive bleeding has
not been simulated in the laboratory
and occurs sporadically and unpredict-
ablv 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 spcradic, large increases in
gastric bleeding. These ‘*‘atypical re-
sponders” or ‘“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 exaggerated
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.la.
(2) (ii) (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 individudls 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 (in-
testinal) ulcers presumably due to the
hydrochloric acid effect in the gastric
mucosa (mucous membrane- of the
stomach). However, aspirin appears to
be implicated in massive bleeding asso-
ciated with duodenal ulcer patienis to
the same or greater extent as in patients
with stomach ulcers or erosive gastritis
(stomach inflammation) (Ref. 79). This
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supports the hypothesis that the effect
of acpirin 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”.
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(iii) Adverse effects on hypersensitive
individuals. Aspirin has long been recog-
nized to produce allergic tvpe 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 biocks
air pathways, and a precipitous drop in
blood pressure (shock) which can result
in death if not rapidly treated.

(a) Incidence of adverse effects. The
incidence of hypersensitivity reactions
(dermal and pulmonary) has heen 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
csthma except under the advice and su-
pervision of a physician”.

The Pan-=l 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 recoin-
mended labeling statements involved as-
sessment of the current information re-

garding the following: Identification of
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the mechanism(s) involved and the
role(s) that aspirin plays in the pathc-
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 ®n the probable
mechanisms involved ana 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 difterent 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 aspirin
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 the usual
triad of aspirin hypersensitivity, nasal
palyps, and late, 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-
nophen 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 reactions, 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 generalization§
can now be made regarding the type of
reactions most likely to cccur in a group
with particular characteristics. the in-
terrelationships are comiplex. not pre-
cisely defined, and not likely to be under-
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stood by the majority of patients. It is
sufficient to state that these relation-
ships are not discernible and cannot be
self-diagnosed by a lay person. Conse-
quently, at this time, no statement would
be any more meaningful to the user of
aspirin than the general warning
against its use by those known or likely
to be hypersensitive to aspirin.

(d) Asthma. Asthma may range from
mild brief attacks to severe and pro-
longed attacks and, rarely, deaths. Se-
vere angioedema, bronchial asthma, cy-
anosis, asphyxia, coma and death with-
in minutes have been reported in hyper-
sensitive individuals (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. §
through 13, 17, 22, and 23). Objective
measurement of pulmonary function af-
ter oral challenge appears to be an effec-
tive means of establishing sensitivity.
There is some risk involved in challenge
tests because deaths have been reported
(Ref. 22) . Skin tests have not been found
to be an effective means of detection
(Ref. 15).

McDonald et al. (Ref. 22) studied 42
asthmatic patients. who had no history
of asthma after taking aspirin. Patients
with an unequivocal history of asthma
after taking aspirin (aspirin intolerant)
were excluded from the study. Patients
who had no history of asthma associated
with 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 o 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.
The allergic patient most familiar is one
who when exposed to some allergen
(reagin), such as pollen or a food, de-
velops “hay fever” watery and itchy eyes,
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runny nose (allergic rhinitis) and bron-
chospasm. Secondary symptoms may
involve urticaria, allergic asthma and,
rarely, anaphylactic shock. Allergy of this
type belongs to a subgroup of the so-
called “immune” class of disease termed
atopy (Type I, reagin-mediated aller-
gic hypersensitivity). In this class of
disease an antibody mediates the reac-
tion. The antibody belongs to the IgE
class of immunioglobulins which has the
peculiarity of attaching itself to a certain
type of cell, mast cells in the tissues and

_basophils in the blocd. 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 chloroquine 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
late 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.
Of these, three developed urticaria and
one asthma.

In contrast to 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 I) aspirin responders.

The American Academy of Allergy in

1973 (Ref. 25) approved the following
resolution:
While recognizing that acetylsahicylic _acid
(aspirin) is a valuable drug. the American
Academy of Allergy recommends that a for-
mulation containing aspirin and advertise-
ments promoting the formulation should
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 labeled
with the warning: “This product con-
tains aspirin. Do not take this product
if you are allergic to aspirin or if you
have asthma except under the advice and
supervision of a physician”.
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(iv) Adverse effects during pregnancy.
The Panel has reviewed the 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-
tiori 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 pregnanecy 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 potenfial and fetal
lethality. (1) Animal studies. Warkany
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
than 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, 16 mg (maximum 500 meg/kg
based on the assumption of a 0.02 kg
mouse) sodium salicylate, administered
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intramuscularly to pregnant mice in-
duced malformation in the embryos. A
feature of particular interest was that
these malformations occurred either in
vascular (blood vessel) or skeletal tissues
both know to contain acid mucopolysac-
charides. The authors hypothesized that
the teratogenic effects of salicylates in
mice were related to the inhibition of
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 compared two mouse
strains identified as A/Jax and CBA
strains and found that they had differ-
ent teratogenic susceptibility. Sodium
salicylate, 500 mg/kg of body weight, was
given intramuscularly in a single dose
on one specific gestation day (either day
9, 11, 13, 15 or 17) to pregnant primip-
arous mice of A/Jax and CBA strains
and to their reciprocal crossings. It was
found that the fetal resorption rate in-
creased steadily the later in pregnancy
sodium salicylate was given to the A/Jax
strains and to hybrids from A/Jax fe-
males crossed with CBA males. In con-
trast, in the CBA strain, and to the prog-
eny from CBA females crossed with
A/Jax males, the resorption rate was low
even after injection of sodium salicylate
in late pregnancy. Vascular anomalies
were studied and it was noted that the
highest incidence of vascular anomalies
occurred after injection of sodium salicy-
late on the 15th day of gestation, where-
as anomalies of the ribs and vertebrae
showed the highest incidence after in-
jection on the 9th day. Again, the A/Jax
strain, and the progeny from A/Jax fe-
males crossed with CBA males were
shown to be the most susceptible. The
authors suggested that in drug tests for
teratogenic potential the drug should also
be given after the period of organogenesis
and that special attention should be fo-
cused on fetal lethality.

Eriksson (Ref. 4) in 1970 studied the
role of dosage and frequency of admin-
istration of sodium salicylate on fetal
mouse damage as well as a possible pro-
tection against such damage when pen-
tobarbital was given 2s a pretreatment.
There was little or no effect on the fetus
when a dose of 150 mg/kg of body weight
was administered to the mother on day
17 of pregnancy. At a dose of 500 mg/kg
of body weight given to the mother on
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 living 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 mg/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 meg/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-
creased. Although these observations are
interesting, it must be noted that here
again extremely high doses were used
since the LDs, for females of the strain
used (A/Jax) was determined to be 760
mg/kz 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 masaifor-
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 used 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 Eliott
(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.
below—Benzoic acid-containing ingredi-
ents.)

Since these and other reports have ap-
peared, 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-
1oses 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
libitum, 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 III animals on g 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
III (p is less than 0.05) . The litter size of
control group I was 11.6 =1.54, for group
II it was 9.4+1.45, 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 algne.

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
$6 aspirin 325 mg (5 gr) tablets). When
pregnant mice were given lower doses,
such as a dose of 150 meg/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 on 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.
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 designed 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-
berience 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-
fermed infants were matched with an
equal number of controls, 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-

Interspecies differences in -

dition to the retrospective nature of the
study, the dosages of salicylates, the du-
ration of treatment, and the medical
histories of the mothers were not given.
Richards reported that a very highly
significant greater (p is less than 0.001)
percentage of women (22.3 percent) de-
livering malformed babies, had taken
salicylates during the first trimester of
pregnancy than had women who had not
taken salicylates and delivered normal
babies (14.4 percent). It is interesting
that in these populations of women fol-
lowing pregnancy, the incidence of sali-
cylate ingestion was relatively low, 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 pregnancy such as
antibiotics, sulfonamides, steroids, seda~
tives, iron, oral contraceptives, antiem-
elics, etc. However, the women taking
salicylates did not all take these various
drugs. -

The retrospective study included a sta-
tistical evaluation of each drug admin-
istered to the mothers to determine
whetner 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 thie results may be affected by bias
on the part of the interviewer or the
mother; events, drugs and dosages may
have been forgotten; emphasis was
placed on the whole of the first trimes-
ter, whereas the critical periods of devel-
opment are shori 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 G.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 abnermalities
of the fetus were compared. Virtually alt
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
methers 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 prescrived drugs and 65
percent OTC drugs. Aspirin was one of
the drugs included. More specifically, the
aspirin ingestion during pregnancy of
458 mothers of malformed infants was
compared with the ingestion of aspirin
by 911 mothers of normal infants. Of
mothers delivering normal infants, 54.3
percent took aspirin during the entire
period of pregnancy as compared with
62.2 percent of mothers delivering mal-
formed infants, This was reported to
be a statistically “highly” significant
difference (p is less than 0.61).

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 a greater number of mothers
of malformed infants took a particular
drug than the contro! 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 comiparisons 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-
normatities). 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 specificaily 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 ninetyv-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 (retrospective). 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 also 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 the significant differences were
mostiy 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 to 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 a
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 2 congenital abnermality 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-
Hns (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, i.e., Group I
(64 infants) where the mothers had
taken salicylates daily and Group II (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 took
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 ‘salicylates on fetal growth 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 mother§ (b 1s
less than 0.01 and 0.005. respectively:
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With regard to teratogenicity, there was
no significant increase in malformed in-
fants 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 miore 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=-
ducted in 12 hospitals throughout the
U.S., 50,282 mother-child pairs were se-
lected 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 lunar months. To fully
evaluate the data, the authors developed
risk factors for each of the outcomes
identified. These ‘included comparisons
~of the children (with and without each
of the outcomes) in terms of such fac-
tors as antenatal visits, personal charac-
teristics of mother and offspring, age,
illnesses, genetic factors (prior mal-
formed siblings), etc.

The findings of the study' in terms of
malformations according to aspirin ex-
posure during the first 4 months of preg-
nancy are as follows:

CONGE! TAL MALFORMATIONS FOLLOWING

Qspxnxx EXPOSURE IN EARLY PrREGNANCY

GROUPS EVALUATED

_Group I: Containlng 5,128 “heavily” as-
pirin-exposed mother-child pairs. (See de-
scription of heavy users above.)
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Group I1: Containing 9,736 aspirin-exposed
mother-child pairs.

Group 1I1: Containing 35,418 non-aspirin-
exposed mother-child pairs.

Findings of study

Parameter measured Gro{up Group Gr(lmp
I 1Y
Number maiformed
children_._____.___ ... _. 43 663 2,242
Percent of group. ..._.... 6.7 6.8 6.3
Relative risk_...._._____. 1.06 1 GE 1.0

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
outcomes. Second, even though multiple log-
istic risk function analysis was used to simul-
taneously control a wide range of potential
confounding factors, the possibility of 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 aspirin use was undoubtedly present,
since the median time of entry into the study
was 21.6 weeks: some women may not have
recalled taking aspirin during early preg-
nancy. However, there was less likelihood of
underestimation among heavy users. In ad-
ditlion, misclassification of aspirin users as
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 dramatic as
it may appear at first sight. The studies

in the American and Australian papers.

were widely different and probably the
main difference lies in the definition of
“heavy user” given in the U.S. study. The
term “heavy user” as described by Slone
et al. appears to be 2 misnomer as these
authors were really studying three non-
abusing populations and the outcome
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 thany/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 (g)._....._ ...

Estimated blood loss (ml)__.______________________.__. .

Group I Group 1L Group T
......... 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 2,972.0+538.0 3,379.0%=460.0
.......... 340.0+155.0 244.0=114.0 235.0%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
cafleine 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 clinjc 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 CLINICAL FEATURES From
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 IIl: Controls—no analgesics taken
during entire pregnancy.

Results of study groups

Group 1 Ciroup U Control
Anemiai