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persons who have selection, hiring, p lace
ment or supervisory responsibilities fo r  
public service employment participants. 

* * • * * *

§ 98.24 General benefits and working 
conditions.

(a )  (1 ) Each participant in an  on -the- 
job  training, work experience or public  
service employment program  under the 
Act shall be assured of workers’ compen
sation at the sam e level and to the same 
extent as other employees of the em 
ployer who are covered by a  State or in 
dustry workers’ compensation statute. 
W heth er provided through the,-State’s 
compensation agency or a  private insur
ance carrier, this coverage includes 
medical and  accident insurance as well 
as income m aintenance insurance.

(2 ) W h ere  a  participant is employed  
or engaged in any C E T A  program  ac 

tivity, i.e., work experience, public service 
employment, on -th e -job  training, class
room  train ing, services to participants  
and other activities where others sim 
ilarly  employed or engaged are not cov
ered by an  applicable workers’ compensa
tion statute, the participant shall be pro 
vided w ith m edical and  accident insur
ance coverage. W hether provided through  
the State’s workers’ compensation agency  
or a  private insurance carrier, the prim e  
sponsor shall provide such participants  
with medical and accident insurance cov
erage equivalent to the medical and acci- 

• dent insurance provided under the appli
cable State workers’ compensation stat
ute. However, prim e sponsors shall not be 
required to provide these participants 
with the income m aintenance insurance 
coverage in the statute.

*  *  ■ * *  *

§ 98.41 Review of plans and applica
tions, violations.

(a )  T h e  Secretary shall not finally 
disapprove any Comprehensive M an 
power P lan  or Application fo r financial 
assistance submitted under any title of 
the Act (except where other procedures 
are set forth  e.g., Sec. 97.292), or any 
modifications, or amendments thereof, 
without first affording the grantee sub
m itting the p lan  or application reason
able notice and opportunity fo r a hearing  
as provided in section 98.47 et seq.

* * * * *

Signed in W ashington, D.C., this 30th 
day of June 1977. -«

E rnest  G. G r een , 
Assistant Secretary lor Employ

ment and Training Administration.
[FR Doc.77-19558 Filed 7-7-77;8:45 am]

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



FRIDAY, JULY 8, 1977
PART V

DEPARTMENT OF 
LABOR

Employment and Training 
Administration

MIGRANT AND 
SEASONAL 

FARMWORKER 
PROGRAMS

Fiscal Year 1978 State Planning 
Estimates, Programs and Areas To Be 
Renewed Without Competition, and 

Areas Open (or Competition



NOTICES35330

DEPARTMENT OF LABOR
Employment and Training Administration

MIGRANT AND SEASONAL FARMWORKER 
PROGRAMS

Fiscal Year 1978 State Planning Estimates, 
Programs and Areas To Be Renewed 
Without Competition, and Areas Open 
for Competition

AGENCY: Employment and Training 
Administration, Labor.
ACTION: Notice.
SUMMARY: Pursuant to 29 CPR 97.211, 
the Employment and Training Adminis
tration is required to announce State 
planning estimates of resources available 
to implement programs funded under 
title III, section 303 of the Comprehen
sive Employment and Training Act 
(CETA) of 1973, as amended. This notice 
also announces the States and/or areas 
open for competition as provided in 29 
CFR 97.219.
FOR FURTHER INFORMATION CON
TACT:

Paul A. Mayrand, Chief, Division of 
Farmworker Programs, DOL/ETA, 601 
D Street NW., Washington, D.C. 20213, 
Phone: (202-376-7288).

SUPPLEMENTARY INFORMATION:
1. Fiscal Year 1978 State Planning 

Allocations. Planning estimates are an
nounced for planning purposes only and 
are subject to congressional action on 
the Fiscal Year 1978 appropriation for 
the Department of Labor, Employment 
and Training Administration, CETA. The 
total amount of planning estimates listed 
below, $63,920,000, is 85 percent of the 
total amount planned for all section 303 
purposes in Fiscal Year 1978.

The apportionment of the planning 
estimate amounts for 49 States and Puer
to Rico is based on each State’s percent
age of the nation’s farmworkers and 
on each State’s hold harmless level of 
90 percent of the Fiscal Year 1977 allo
cation. These estimates are based upon 
the same data source utilized for the 
Fiscal Year 1977 estimates. (A  descrip
tion of this data source and the rationale 
for using it are set forth in the Federal 
Register, Volume No. 144, page 31293, 
July 25, 1975.)

Eligible applicants should use the fo l
lowing State planning estimates in devel
oping Fiscal Year 1978 funding requests:

Fiscal
year
1978

State : allocation
A lab a m a ----------- ------------------ , $967,200
A rizo n a_______ •_:------------------  931,500
Arkansas_____________________  916,100
Califo rn ia____ ;_______________11,911,400
C olorado____ ___ !---------------- - 690,900
Connecticut_____ _____ ______ 235, 700
Delaware - ______ i ___________  81,000
F lorida______________________ _ 3,113, 600
Georgia _ ___________________ -  1,471,600
H aw a ii _____________________ 324, 000
Id a h o ____ _______   791,100
Illino is_______________________  1, 532,200
In d ia n a______________________ 1,208,100
Iowa _________________________. 1,934,400
Kansas_______________________  855,200

Fiscal
year
1978

State: allocation
Kentucky _________________  1,110,200
Louisiana__________________ 685, 300
Maine__________ ._________  302,900
Maryland_________________ -  517,100
Massachusetts_____________ 320, 500
Michigan_,________________  1,239,800
Minnesota_________________ 1, 768, 900
Mississippi_________________  916,100
Missouri___________________  1,173, 600
Montana__________________  402,900
Nebraska__________________  828, 400
Nevada__ :__ :_______ ______  103, 600
New Hampshire_____________ * 77,500
New Jersey____ !____________ 453, 000
New Mexico________________  656,100
New York________ l ________  1, 526, 500
Nbrth Carolina_____________ 3,880, 700
North Dakota_______________ 264,900
Ohio _'___ _________________  1, 265, 200
Oklahoma______________    736,800
Oregon__ __________;_______ 1, 096,800
Pennsylvania______________ 1, 527,200
Rhode Island_______________ 40, 500
South Carolina____________  1, 029, 200
South Dakota______________  555,100
Tennessee_______________ __ 810,800
Texas _____ _______________  4,962,900
Utah ___________   335, 300
Vermont___________________  290, 200
Virginia___________________  1,297, 600
Washington____________i__  1, 980, 900
West Virginia_______________  499, 500
Wisconsin________________ 2,166,200
Wyoming__________________  245,900
Puerto Rico________________  1, 887,900

Total ________________ ?___•_ 63, 920, 000
2. Programs and areas to be renewed 

without recompetition. The Secretary of 
Labor win exerciste the option contained 
in 29 CFR 97.219(a), to negotiate Fiscal 
Year 1978 grants without recompetition 
for existing sponsors whose Fiscal Year 
1976 performance was determined to be 
satisfactory as recorded in the quarterly 
Program Status Summary (PSS) reports 
which are used to assess the grantees’ 
performance in carrying out the objec
tives of the Act, and whose performance 
continues during the grant negotiation 
period to be at an acceptable level. (If 
prior to award of grant, a sponsor’s per-

Intra-State planning estimates for 
Texas and California will be published 
to enable applicants for funding in areas 
not closed to competition to prepare 
funding requests.

All programs to be renewed without 
competition are required to submit an

f ormance is determined not to be accept
able, the Secretary may invite proposals 
for that area from other organizations 
and, with or without a panel review, 
negotiate a grant with one or more pro
posers pursuant to 29 CFR 92.217.) Satis
factory performance was determined 
after a review of “actual performance 
versus planned performance” on 11 fac
tors:

1. Number of participants enrolled.
2. Number placed in jobs.
3. Number of direct job placements.
4. Number of indirect job placements.
5. Number of other positive terminations.
6. Number enrolled in classroom training.
7. Number enrolled in on-the-job training.
8. Number enrolled in work experience.
9. Number enrolled in other activities.
.10. Accrued expenditures.
11. Level of nonpositive terminations.
Satisfactory performance for each 

factor was considered as obtaining at 
least 85 percent of the planned goal. (For 
factor 11—level of nonpositive termina
tions—the grantee had to be at or under 
the number of planned nonpositive ter
minations.) For each factor, each 
grantee was given a positive mark when 
they adequately met the goal. Grantees 
with eight or more positive marks were 
determined to be satisfactorily perform
ing and were selected as grantees to be 
renewed without competition.

Grantees experiencing serious audit 
questioned costs or management difficul
ties were excluded from the noncompeti
tive list. Also, the new sponsors (selected 
in 1977) automatically compete since 
they did not have a full year’s experi
ence to rate their actual versus planned 
performance. Section 97.219 requires that 
no grant shall be operated in any State 
or area for a period of more than 2 years 
without recompetition. Consequently, all 
States or areas that did not recompete 
last year were also excluded from the 
noncompetitive list.

The following are the organizations 
which demonstrated satisfactory per
formance and will not compete for Fis
cal Year 1978 sponsor status:

updated comprehensive plan for Fiscal 
Year 1978 and, in addition, are subject to 
the requirements set forth in 29 CFR 
97.217 covering negotiation of final grant 
which includes procedures in case of the 
failure of negotiations to result in an 
acceptable, negotiated grant.

States Sponsors Areas

Alabama____..

California......
Iowa..............
Louisiana.......
Massachusetts
Michigan_____
Minnesota____
Nevada.........
New  Jersey... 
New  Mexico..
Tennessee____
Texas.............

Alabama Migrant and Seasonal Farmworker Statewide.
Council.

County of Los Angeles________________ ._ ____. . . . .  Los Angeles.
Migrant Action Program ........... ........................ Statewide.
Manpower, Education, and Training of Louisiana. Do.
New  England Farmworkers Council, Inc....... . Do.
United Migrants for Opportunity, In c ............j .  Do.
Minnesota Migrant Council...... ............................. Do.
State of Nevada..... ......................................... . Do.
Farmworkers Corp. of New  Jersey.......... . . . . ’____ Do.
Home Education Livelihood Program____ _______  Do.
Tennessee Opportunity Program........... .............. Do. .
Community Action Council of South Texas_____ Starr and Zapata Counties. _> ,
Economic Opportunities Development Corpora- Counties of Atoscosa, Guadalupe, Bandera, 

tion of San Antonio. Karnes, Bexar, Kendall, Comal, Kerr, Frio,
Medina, Gillespie, Wilson, and McMullen.

Manpower Education and Training______________ A ll remaining counties statewide, excluding the
following counties, which will be open for 
competition: Hidalgo, Jim Hogg, Cameron, 
and Willacy.
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3. Areas Open for Competition, (a) All 

areas, except those listed in Paragraph 
No. 2, above, are open for competition. 
Organizations interested in applying for 
these funds should consult the January 
7, 1977, Federal R egister for the proce
dures to be used. A notice of intent to 
apply, the Preapplication for Federal 
Assistance. form, Part I  (OMB No. 29- 
R0218), must be submitted by eligible 
organizations to the Department of 
Labor, Employment and Training Ad
ministration, Patrick Henry Building, 
Room 7122, 601 D Street, NW., Washing
ton, D.C. 20213, by August 1, 1977. The

Preapplication must be registered or 
certified by the Postal Service on or be
fore August 1, 1977, or actually received 
in Room 7122 before 4 p.m. e.d.t. on 
August 2, 1977. In accordance with 29 
CFR 97.212(b), no preapplication re
ceived after this time shall be considered 
for funding.

(b) In a State or area where no organi
zation except the current 303 sponsor 
submits a Preapplication for a Fiscal 
Year 1978 grant, the Secretary may elect 
to negotiate a Fiscal Year 1978 grant 
without submitting the funding request 
for panel review.

All programs to be renewed are re
quired to submit an updated comprehen
sive plan for Fiscal Year 1978 and, in 
addition, are subject to the requirements 
set forth in 29 CFR 97.217 covering 
negotiation of final grant which includes 
procedures in case of the failure of 
negotiations to result in an acceptable 
negotiated grant.

Signed at Washington, D.C. this 5th 
day of July, 1977.

E rnest G. G reen, 
Assistant Secretary for 

Employment and Training.
[FR Doc.77-19528 Filed 7-7-77;8:45 am]
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DEPARTMENT OF THE INTERIOR 
Bureau of Land Management 

[ 43 CFR Parts 4100,4700,9230 ]
RANGE MANAGEMENT AND TECHNICAL 

SERVICES
Grazing Administration and Trespass

AGENCY : Bureau of Land Management, 
Interior.
ACTION : Proposed rulemaking.
SUMMARY : Rulemaking is proposed to 
update livestock grazing regulations for 
public lands and to add provisions re
quired by the Federal Land Policy and 
Management Act of 1976. Changing and 
increasing land use demands and passage 
of the new Act necessitate new rulemak
ing. This proposal changes the grazing 
regulations to allow for management 
flexibility to achieve multiple use and 
environmental objectives.
DATE: Comment by September 6, 
1977.
ADDRESS: Send comments to Director 
(210), Bureau of Land Management, 
1800 C Street, NW., Washington, D.C. 
20240. Comments will be available for 
public review in Room 5555 at the above 
address from 7:45 a.m.-4:15 p.m. on reg
ular working days.
FOR FURTHER INFORMATION CON
TACT:

Billy R. Templeton, 202-343-8735.
SUPPLEMENTARY INFORMATION: 
The principal author of this proposed 
rulemaking is Allan W. Strobel of the 
Bureau of Land Management, Wash
ington Office, Division of Range Man
agement, assisted by staff of the Division 
of Legislation and Regulatory Manage
ment and Gail L. Achterman of the So
licitor’s Office, Department of the In
terior.

Proposed rulemaking was published 
on pages 31504 through 31515 of the 
F ederal R egister of July 28, 1976, under 
authority of the Taylor Grazing Act of 
1934 and other Acts. Comments were in
vited through January 31,1977. The pur
pose of that proposed rulemaking was 
to modernize the rules for grazing on 

^public lands and to conform with chang
ing land use demands and the resulting 
need for management flexibility to 
achieve multiple use and environmental 
objectives.

The proposed rulemaking of July 28, 
1976 was the first major proposed revi
sion of the grazing regulations in dec
ades. Following passage of the Taylor 
Grazing Act in 1934, regulations were 
adopted to control use of public range- 
lands and to adjudicate livestock use al
lowances to qualified ranch operations. 
The existing regulations have several 
deficiencies. First, they are divided into 
two repetitive sections, one covering graz
ing administration inside grazing dis
tricts and the other covering grazing

administration outside grazing districts, 
making the regulations unnecessarily 
long and unclear. Second, nearly all of 
the administrative procedures, including 
those pertaining to base property and 
commensurability requirements and 
transfers of grazing preferences, are 
cumbersome and time consuming. Third, 
the existing regulations fail to recognize 
the multiple use values of the land and 
the need for management flexibility to 
achieve multiple use and environmental 
objectives. In addition, the primary ob
jective of the existing regulations, al
locating grazing preferences among 
ranch operations, was essentially accom- 
plishedhy the mid-1960’s.

The rules proposed last July responded 
to these deficiencies largely by simplify
ing the rules, and requiring grazing man
agement to be consistent with land use 
plans. The key substantive change re
sponded to the increasing and changing 
demand for public land use. Since the 
total public land area remains constant, 
demand can only be accommodated 
through land use planning for multiple 
use to minimize adverse impact on the 
land and its resources. Therefore, the 
proposed regulations based grazing al
location and management on land use 
plans incorporating environmental and 
other resource values. In addition, vary
ing degrees of livestock grazing manage
ment intensity were recognized based on 
the resource evaluations made in land 
use plans.

Approximately 1,000 comments were 
received on the proposed rulemaking. 
During the comment period the Federal 
Land Policy and Management Act of 
1976 was signed into law. The rulemak
ing process was delayed to determine the 
effect of the Act on the grazing rules. 
The Act amended the Taylor Grazing Act 
and provided for the following : Including 
a redistribution of grazing fee revenue, 
new provisions on permit and lease terms, 
and a new requirement for cancellation 
notice and compensation for range im
provements. Most importantly, though, 
the Federal Land Policy and Manage
ment Act requires that livestock grazing 
management be carried out in accord
ance with multiple use land use plans. 
This statutory provision thus affirms pre
viously adopted administrative policy. 
New provisions were added to the pro
posed rules in order to implement the 
new Act.

Many individuals and groups analyzed 
the initial proposal and submitted good 
thoughtful* comments and suggestions. 
Since substantive changes were made in 
the proposed rulemaking because of the 
new Act, some comments are no longer 
appropriate. The proposed rulemaking 
was amended and clarifying language 
added in several places as a result of 
the suggestions received. Interested and 
affected persons and organizations 
should critically examine this current 
proposed rulemaking and comment 
again.

D iscussion  of Comments R eceived on 
the P roposed R ulemaking  of Ju ly  
28, 1976

SHOULD ALLOCATION OF GRAZING USE BE 
BASED ON HISTORICAL USE OF THE PUB
LIC LANDS BY DEPENDENT PRIVATE 
PROPERTY OWNERS IN ORDER TO MAIN
TAIN THE STABILITY OF THE LIVESTOCK 
INDUSTRY?

Many comments were received from 
ranchers, state and local governments 
and extension agents suggesting that 
maintaining the stability of the livestock 
industry be included as an objective of 
the regulations, as stated in the Taylor 
Grazing Act. This provision has been in
cluded in the new proposed rules. These 
commentators also feared that elimina
tion of the commensurability require
ment and much of the adjudication lan
guage in the old regulations indicated 
that grazing would no longer be allocated 
on the basis of historic use by dependent 
private property owners. The concept of 
commensurability, basing grazing pref
erence on public lands on the productive 
capacity of private lands, has been in
cluded in the new proposed rules in mod
ified form. Base property must be capa
ble of producing crops or forage that can 
be used to support livestock, but the new 
proposed regulations do not require the 
crops or forage to actually be produced. 
Land base property must be owned or 
controlled and must be used in a live
stock operation. Provision is also made 
for future adjudication, if necessary, in 
the sections on grazing preference and 
conflicting applications.
HOW MUCH CONTROL SHOULD THE BUREAU 
HAVE OVER PRIVATE LIVESTOCK OPERATIONS?

Many ranchers and their representa
tives criticized provisions in the pro
posed regulations which they believed 
interfered unjustifiably with the ranch
er’s judgment on how to run livestock. 
They especially feared unilateral imposi
tion of allotment management plans by 
the Bureau. The new proposed regula
tions require that allotment manage
ment plans be developed in consultation 
with the permittee or lessee. Only if 
agreement cannot be reached will the 
Bureau institute a grazing management 
plan by decision. The comments also 
criticized the provision allowing the Bu
reau to specify the breed of livestock in 
a permit or lease. This provision was 
clarified by limiting its use to commu
nity allotments where two or more op
erators graze their livestock in common. 
Comments also criticized prohibiting 
placing feed or mineral supplements on 
public lands without authorization. 
Many noted that salt placement is a nec
essary and proper part of livestock man
agement which should not require prior 
authorization. We agree and the new 
proposed regulations have been changed 
accordingly.
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HOW MUCH PUBLIC PARTICIPATION SHOULD 
OCCUR BEFORE CLOSING PUBLIC LANDS 
TO GRAZING?

Some comments criticized the provi
sion allowing public lands to be closed to 
livestock by notifying livestock opera
tors and the public. Greater opportunity 
for public comment was suggested. This 
provision was clarified to emphasize that 
it will only be used in exceptional cir
cumstances to protect the soil, vegeta
tive or other public land resources usu
ally in cases such as droughts. These cir
cumstances require quick action incon
sistent with time-consuming public par
ticipation.
HOW MUCH NOTICE IS NECESSARY BEFORE 

GRANTING A LIVESTOCK OPERATOR A 
CHANGE OF USE?

The proposed rules required livestock 
operators to apply for a change in graz
ing use 30 days before the grazing season 
or year begins. Permittees or lessees must 
file their basic grazing schedules with the 
Bureau and they are billed for scheduled 
use unless a change in use is allowed in 
advance. Many comments suggested that 
changes be allowed up until the first day 
of the season or year. The suggestion was 
not adopted because 30 days is needed to 
evaluate the compatibility of the pro
posed change with existing operations 
and management objectives for the allot
ment and to complete necessary adminis
trative requirements.

SHOULD W ILLFUL AND NONWILLFUL  
TRESPASS BE DISTINGUISHED?

Many comments criticized the pro
posed rules for failing to treat willful and 
non-willful trespass differently. Ranch
ers believed the penalties were too severe 
in cases of non-willful trespass. Environ
mental groups and others believed they 
were too lenient in cases of willful tres
pass. The existing rules allow collection 
of twice the value of the forage consumed 
in cases of willful trespass, while the pro
posed rules did not. The new proposed 
rules distinguish between willful and 
non-willful trespass and reinsert the 
double damage provision in cases of will
ful trespass in order to provide a real 
disincentive to trespassers.
COORDINATING GRAZING USE WITH STATES 

AND PRIVATE LANDOWNERS w h e r e  THEIR 
Lan d s  ARE INTERMINGLED WITH PUBLIC 
LAND

Many States and ranchers owning land 
intermingled with public land com
mented on the inclusion of these lands in 
allotment management plans and the 
application of prescribed systems of live
stock grazing on these lands. The new 
Proposed rules explain that private and 
state land shall be considered if these 
anas are unfenced and intermingled 
wah public lands 'in the allotment or 
with consent or request of the rancher, 
be exchange-of-use permit provision 

was not changed because in such cases 
be private owner voluntarily applies for 
he permit and subjects his private land 
o Bureau control in exchange for free 

use of the intermingled public land.

PROPOSED RULES

WHO IS THE AUTHORIZED OFFICER?

The existing grazing regulations refer 
to the State Director of the Bureau and 
the District Manager. Many comments 
criticized the shift to the term “author
ized officer” in the proposed rules con
tending that no one knows who this per
son is. While we agree that the term 
causes some confusion, it would be even 
more confusing to state explicitly who 
has each particular authority'since dele
gations of authority change frequently. 
The authorized officer is not a new con
cept or person. The term refers to any 
official of the Bureau of Land Manage
ment who has been delegated the au
thority, through specific Secretarial or 
Bureau delegations, to carry out the 
fnanagement responsibilities of the Sec
retary of Interior on a particular man
agement area of the public land. The 
authorized officer may be an Area Man
ager, District Manager, State Director, 
or the Director of the Bureau of Land 
Management depending upon the loca
tion and the resource program involved. 
The authorized officer will most often be 
an Area Manager or a District Manager 
under these rules.

SHOULD CONSULTATION W ITH ADVISORY 
BOARDS BE REQUIRED?

Several comments from both ranchers 
and environmental groups suggested that 
consultation with advisory boards should 
be mandatory in certain instances. 
Ranchers also sought reestablishment of 
grazing district advisory boards. This 
was done in a limited way by the Federal 
Land Policy and Management Act. Regu
lations governing the boards appear in 
43 CFR Subpart 1784.
SHOULD VIOLATION OF STATE AND FEDERAL

CONSERVATION LAWS BE GROUNDS FOR
CANCELLING OR REDUCING A RANCHER’S
GRAZING PREFERENCE?

The proposed rules made violation of 
a Federal or State law or regulation con
cerning «the conservation or protection of 
natural or cultural resources or the envi
ronment a prohibited act punishable by 
cancellation or reduction of the violator’s 
grazing preference. This provision was* 
widely criticized. Ranchers contend that 
the provision is unfair because it 
punishes them twice, once under the con
servation law or regulation violated and 
once under this provision. Conservation 
organizations contend that there should 
be no requirement for criminal convic
tion, rather that the Bureau should ad
ministratively deterjnine whether such 
laws have been violated. Both argu
ments have been thoroughly reviewed. 
The rule proposed in July has not been 
changed. First, it should be noted that 
the Bald Eagle Protection Act and the 
Endangered Species Act both authorize 
reduction or cancellation of grazing per
mits or leases only following criminal 
conviction. This standard was adopted in 
the proposed rules in order to provide 
due process and because the Bureau can
not legally determine whether these 
other laws and regulations have been 
violated. This provision is necessary

35335

though because in some instances viola
tion of these laws and regulations indi
cates that a permittee or lessee has in
sufficient regard for the public lands and 
their resources to warrant continuation 
of his preference.
SHOULD VEGETATIVE RESOURCES BE ALLO

CATED TO WILDLIFE AND WILD HORSES AND
BURROS BEFORE ALLOCATING FORAGE TO
DOMESTIC LIVESTOCK?

Several conservation organizations, 
state governments and university profes
sors commented, on the needs of wild
life. The existing regulations explicitly 
recognize the need to set aside forage for 
wildlife while the rules proposed last July 
implied that this would be done through 
land use planning. The new proposed 
rules require in § 4110.2-2 (a) that graz
ing preference be allocated to qualified 
applicants only following, the allocation 
through land use planning of the forage 
between livestock grazing, wild horses 
and burros, wildlife and other forage 
needs. No priority is given to one forage 
use over another since this would not 
conform with multiple use land use plan
ning objectives. It is also important to 
note that these regulations only cover 
domestic livestock grazing. Other regula
tions now being prepared by the Depart
ment will cover land use planning, the 
process in which vegetative resources are 
allocated between livestock, wildlife and 
wild and free-roaming horses and 
burros.

LIVESTOCK GRAZING CAPACITY

The regulations proposed in July used 
the term “ livestock grazing capacity” 
without defining it. This omission and 
failure to explicitly condition grazing 
permits and leases on available forage 
were severely criticized. A definition is in
cluded in the new proposed rules. In 
addition, a general condition was added 
stating that authorized livestock grazing 
use shall not exceed the livestock grazing 
capacity. One comment suggested that 
grazing capacity should be reviewed 
annually to assure that use matches 
available forage. This procedure would 
be costly, cumbersome, and is unneces
sary since a number of provisions allow 
for reductions in grazing if necessary for 
resource protection.

Accordingly, in line with the above dis
cussion, the proposed rulemaking has 
been changed as appropriate in accord
ance with comments received on the July 
28, 1976 publication and the applicable 
provisions of the Federal Land Policy 
and Management Act. The amended 
rulemaking is published as a proposed 
rulemaking and public comments and 
suggestions are invited.

MAJOR FEATURES

These regulations apply to livestock 
grazing on all lands administered by the 
Bureau of Land Management outside of 
Alaska. Regulations for the public lands 
within and outside grazing districts are 
consolidated and the issuance of grazing^ 
permits and leases will be treated in 
nearly identical fashion.
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The allocation of grazing preference 
p.nd the authorization of grazing use on 
the public lands through the issuance of 
grazing permits and leases will be ac
complished in accordance with land use 
plans which provide for multiple use 
management and protection of the en
vironment and other resource values. 
The regulations provide for issuing graz
ing permits and leases for a term of 10 
years; however, if the public lands in
volved are pending disposal or will be 
devoted to a public purpose which pre
cludes livestock grazing prior to the end 
of 10 years, the grazing permits or leases 
will be issued for a term coinciding with 
the anticipated date of disposal or antic
ipated date for devoting the lands to 
another public purpose. Grazing permits 
or leases will also be issued for less than 
10 years in the interest of sound land 
management'if necessary to achieve the 
objectives in the land use plans or if the 
land use plans have not been completed.

The proposed regulations provide for 
the application of the appropriate in
tensity of livestock grazing manage
ment, along with associated range im
provement, needed to achieve the man
agement objectives on specific areas of 
public land consistent with land use 
plans. Allotment management plans will 
be developed and implemented in con
sultation with the grazing permittees or 
lessees. Only if agreement cannot be 
reached will the Bureau institute a graz
ing management plan by decision.

While the commensurability and base 
property requirements are retained, they 
have been streamlined to reduce admin
istrative requirements and to provide 
more livestock operator flexibility. 
Transfer procedures have been sim
plified.

No change is proposed in the grazing 
fee formula. This issue will be dealt with 
separately after the study required by 
the Federal Land Policy and Manage
ment Act is submitted to Congress. Until 
then the fee will remain the same. Graz
ing fees must be paid prior to using the 
public land for grazing unless a manage
ment permit or lease has been issued 
providing for billing and payment after 
use. I f  such a permit or lease has been 
issued, a fee notice based upon actual use 
reported will be issued after the grazing 
season. A $25 service charge will be 
made for each transfer of grazing pref
erence and for each supplemental or re
vised billing made on the motion of the 
permittee or lessee. Unless provided 
otherwise in an allotment management 
plan, a request to change the grazing use 
authorized by a grazing permit or lease 
must be made in writing and approved 
by the authorized officer before the 
change is made.

The means of coping with livestock 
grazing trespass have been strengthened. 
Instead of using a $2 nonwillful and $4 
willful trepass, fee, settlement for unau
thorized grazing use will include a charge 
for the cash rental value of the forage 
consumed plus costs arising from dam
age to the public land and property. 
The proposed rulemaking provides for 
impoundment and sale of trespass live
stock. The expenses incurred in gather-

ing, impounding, caring for, and dis
posing of livestock may also be included 
in the settlement. Additionally, the au
thorized officer may suspend a grazing 
permit or lease in whole or in part or 
may cancel a grazing permit or grazing 
lease, and grazing preference in whole or 
in part for nonwillful trespass. The au
thorized officer is required, under these 
rules, to suspend a grazing permit or 
lease in whole or in part or cancel a 
grazing permit or grazing lease and 
grazing preference in whole or in part 
for trespass determined to be clearly 
willful or repeated.

The Department of the Interior has 
determined that this document does not 
contain a major proposal requiring prep
aration of an Economic Impact Analysis 
under Executive Order 11821 and OMB 
Circular A-107.

An environmental impact statement 
(EIS) for livestock grazing management 
on national resource lands, released on 
January 22, 1975, was prepared in ac
cordance with section 102(2) (C) of the 
National Environmental Policy Act Of 
1969 (42 U.S.C. 4332 (2X 0 ). The re
vised regulations will facilitate imple
mentation of the proposed grazing pro
gram discussed in this statement. Imple
mentation of the proposed action will be 
completed through the preparation of 
EIS’s which discuss livestock grazing ac
tivities on localized areas of public lands.

Under the authority of the Taylor 
Grazing Act of 1934, as amended, (43 
U.S.C. 315, 315 (a )-2̂ 15(r) ), section 4 of 
the Act of August 28, 1937 (43 U.S.C. 
1181(d)), and the Federal Land Policy 
and Management Act of 1976 (43 U.S.C. 
1701 et seq.), it is proposed to amend 
Group 4100, Subchapter D, Chapter II, 
Title 43 of the Code of Federal Regula
tions as set forth below.

1. Part 4100 is revised to read as fo l
lows :

PART 4100— GRAZING ADMINISTRA
TION-EXCLUSIVE OF ALASKA

Subpart 4100— Grazing Administration—  
Exclusive of Alaska; General

Sec.
4100.0- 1 Purpose.
4100.0- 2 Objectives.
4100.0- 3 Authority.
4100.0- 5 Definitions.
4100.0- 7 Cross-references.

Subpart 4110— Allocation of Grazing Use
4110.1 Mandatory qualifications.
4110.2 Grazing preference.
4110.2- 1 Base property.
4110.2- 2 Grazing preference allocation.
4110.2- 3 Transfer of grazing preference.
4110.2- 4 Relinquishment of grazing pref

erence.
4110.3 Changes in available forage.
4110.3- 1 Additional forage.
4110.3- 2 Decrease in forage.
4110.4 Changes in public land acreage. 
411Q.4-1 Additional land acreage.
4110.4- 2 Decrease in land acreage.
4110.5 Conflicting applications.
4110.6 Interest of Member of Congress.

Subpart 4120— Grazing Management
4120.1 Allotments.
4120.2 Terms and conditions.
4120.2- 1 General terms and conditions.
4120.2- 2 Allotment management plans.
4120.3 Closure to livestock.

Sec.
4120.4 Ownership and identification of 

livestock.
4120.5 State livestock requirements.
4120.6 Range improvements.
4120.6-1 Cooperative agreements.
4120.6-2 Range improvement permits.
4120.6-3 Standards and design.
4120.6-4 Assignment of range improve

ments.
4120.6-5 Removal and compensation for loss 

of range improvements.
4120.6-6 Contributions.
4120.7 Special rules.

Subpart 4130— Authorizing Grazing Use
Sec.
4130.1 Applications.
4130.2 Grazing permits or leases.
4130.2-1 Regular permits or leases.
4130.2-2 Management permits or leases.
4130.2-3 Custodial permits or leases.
4130.3 Free-use grazing permits.
4130.4 Other permits.
4130.4-1 Exchange-of-use grazing permits.
4130.4-2 Nonrenewable grazing permits.
4130.4-3 Crossing permits.
4130.5 Fees.
4130.5-1 Payment of fees.
4130.5-2 Refunds.
4130.5-3 Service charges.
4130.6 Changes in grazing use.
4130.7 Pledge of permit or lease as secu

rity for loan.
Subpart 4140— Prohibited Acts

4140.1 Acts prohibited on public lands.
Subpart 4150— Unauthorized Grazing Use

4150.1 Unauthorized grazing.
4150.2 Notice and order to remove.
4150.3 Settlement. *
4150.4 Demand for payment.
4150.5 Impoundment and disposal.
4150.5-1 Notice of intent to impound.
4150.5-2 Notice of public sale.
4150.5-3 Redemption.
4150.5-4 Sale.

Subpart 4160— Administrative Remedies
4160.1 Proposed decisions.
4160.1-1 Proposed decisions on permits or 

leases.
4160.1-2 Proposed decisions on alleged vio

lations.
4160.2 Protests.
4160.3 Final decisions.
4160.4 Appeals.

Subpart 4170— Penalties
4170.1 Penalty for violations.
4170.1-1 Failure to use.
4170.1-2 Federal and State law or regula

tion.
4170.2 Penal provisions.

Authority; 43 U.S.C. 315, 315a-315r, 1101 
et seq., 1181d.
Subpart 4100— Grazing Administration— 

Exclusive of Alaska; General
§ 4100.0—1 Purpose.

The purpose of these regulations is to 
provide for the uniform administration 
and management of livestock grazing on 
the public lands, exclusive of Alaska.

§ 4100.0-2 Objectives.
The objectives of these regulations are 

to manage livestock grazing on public 
lands, to preserve the land and its re
sources from destruction or unnecessary 
injury, to stabilize the livestock industry 
dependent on the public lands, and to 
provide for the orderly use, improvemen , 
and development of the public lands io 
livestock grazing consistent with multi-
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pie-use, environmental, economic, and 
other objectives as stated in Subpart 1725 
of this chapter and in Section 1.02 of the 
Federal Land Policy and Management 
Act of 1976, Pub. L. 94-579, 90 Stat. 2745 
(43 U.S.C. 1701 et seq.).
§ 4100.0—3 Authority.

(a) The Taylor Grazing Act of June 28, 
1934, as amended (43 U.S.C. 315, 315a- 
315r), authorizes the Secretary of the 
Interior to establish grazing districts and 
to make provisions for the protection, 
administration, regulation, and improve
ment of the public lands. It  also author
izes the Secretary to lease lands outside 
of such districts for grazing purposes 
upon such terms and conditions as he 
may prescribe.

(b) The Federal Land Policy and Man
agement Act of 1976, Pub. L. 94-579, 90 
Stat. 2745 (43 U.S.C. 1701 et seq.), pro
vides for the management, protection, 
development, and enhancement of the 
public lands and directs the Secretary 
to manage these lands under principles 
of multiple use and sustained yield in ac
cordance with land use plans.

(c) Executive orders transferring land 
acquired under the Bankhead-Jones 
Farm Tenant Act of July 22, 1937, as 
amended (7 U.S.C. 1012), to the Secre
tary for administration under the Taylor 
Grazing Act.

(d) Section 4 of the O&C Act of 
August 28, 1937 (43 U.S.C. 1181d), which 
authorizes the Secretary, at his discre
tion, to lease for grazing purposes any 
revested Oregon and California Railroad 
or Reconveyed Coos Bay Wagon Road 
grant lands in the State of Oregon which 
may be so used without interfering with 
the production of timber or other pur
poses specified in the O&C Act.

(e) Public land orders, Executive or
ders, or agreements which authorize the 
Secretary to administer livestock grazing 
on specified lands in accordance with 
the Taylor Grazing Act or other au
thority as specified.
§ 4100.0—5 Definitions.

Whenever used in this part, unless the 
context otherwise requires, the follow- 
uig definitions apply:
. (a) The “Act” means the Taylor Graz
ing Act of June 28, 1934, as amended (43 
U.S.C. 315, 315a-315r).

(b) “Allotment” means an area of land 
Uvestoclfd and managed for grazing of

i a lira "Allotment management plan 
wvMP)” means a documented program 
, aicn applies to livestock operations on

e public lands, which is prepared in 
consultation with the permittee (s) or 
essee(s) involved, and which (1) pre- 

,.the manner in and extent to 
Hi + j livestock operations will be con- 
aucted in order to meet the multiple- 
use, sustained-yield, economic, and other 

a“ d objectives as determined for 
ne public lands through land use plan- 
Hnn ’ and describes the type, loca
tin g  ?wn®?-ship, and general specifica- 
; range improvements to be
l S U! d and maintained on the public

as to meet the livestock grazing and
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other objectives of land management; 
and (3) contains such other provisions 
relating to livestock grazing and other 
objectives as may be prescribed by the 
authorized officer consistent with appli
cable law.

(d) “Animal unit month (AU M )” 
means the amount of forage necessary 
for the sustenance of one cow or its 
equivalent for a period of 1 month. One 
horse, one burro, five sheep, or five goats 
shall be considered equivalent to one 
cow.

(e) “Authorized officer” means any 
person authorized by the Secretary to 
administer regulations in this part.

(f) “Base property” means (1) farm 
or ranch property (land and improve
ments) that serves as a base for a live
stock operation and has the capability 
to produce crops or forage that can be 
used to support authorized livestock for 
a specified period of the year, or (2) 
water that is suitable for consumption 
by livestock and is available, accessible, 
and adequate for the authorized live
stock when the public lands are used 
for livestock grazing.

(g) “ Cancellation” means a perma
nent termination of a grazing permit or 
grazing lease and grazing preference in 
whole or in part.

(h) “Class of livestock” means age 
and/or sex groups of a kind of livestock.

(i) “Contiguous land” means land 
that borders upon or corners upon pub
lic land.

(j) “District” means the specific area 
of public lands administered by a Dis
trict Manager.

(k) “Grazing district” means the spe
cific area within which the public lands 
are administered under section 3 of the 
Act. Public lands outside grazing district 
boundaries are administered under Sec
tion 15 of the Act.

(l) “Grazing fee year” means the year 
March 1 to the last day of February 
which is used for billing purposes.

(m) “Grazing lease” means a docu
ment authorizing use of the public lands 
outside grazing districts under section 
15 of the Act for the purpose of grazing 
livestock.
' (n) “Grazing permit” means a docu
ment authorizing use of the public lands 
within grazing districts under section 3 
of the Act for the purpose of grazing 
livestock.

(o) “Grazing preference” means the 
total number of animal unit months of 
livestock grazing on public lands appor
tioned and attached to base property 
owned or controlled by a permittee or 
lessee.

(p) “Livestock” or “kind of livestock” 
means species of domestic likestock— 
cattle, sheep, horses, burros, and goats.

(q) “Livestock grazing capacity” 
means the number of animal unit months 
of forage available for livestock grazing 
on a sustained yield basis on the public 
lands as determined through land use 
planning.

(r) “Modification” means a change or 
revision of the terms and conditions of 
an unexpired grazing permit or lease 
including changes in kind or class and
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number of livestock, season (s) of use, 
and area(s) of use.

(s) “Other lands under Bureau of 
Land Management control” means those 
State or private lands controlled by the 
Bureau of Land Management through 
lease, agreement, or otherwise.

(t) “Public lands” means any land 
and interest in land outside of Alaska 
owned by the United States and admin
istered by the Secretary of the Interior 
through the Bureau of Land Manage
ment, except lands located on the Outer 
Continental Shelf and lands held for 
the benefit of Indians.

(u) “Range betterment” means the re
habilitation, protection, and improve
ment of the public lands to arrest range 
deterioration and to improve forage con-, 
ditions, fish and wildlife habitat, water
shed protection, and livestock production 
consistent with land use plans.

(v) “ Range betterment fund” means 
the separate account in the Treasury es
tablished by Section 401(b)(1) of the 
Federal Land Policy and Management 
Act of 1976 consisting-of 50 per centum 
of all moneys received by the United 
States as fees for grazing livestock on 
public lands.

(w) “Range improvement” means a 
structure, development, or treatment 
used to rehabilitate, protect, or improve 
the public lands to advance range better
ment.

(x) “Secretary” means the Secretary 
of the Interior or his authorized officer.

(y) “Suspension” means temporarily 
withholding a grazing permit or lease in 
whole or in part.
§ 4100.0—7 Gross-references.

The regulations in Subpart 1784 of this 
chapter govern advisory boards and the 
regulations in Part 4 of this title govern 
appeals and hearings.
Subpart 4110— Allocation of Grazing Use 
§4110.1 Mandatory qualifications.

Except as provided under §§ 4130.3 and 
4130.4-3, to qualify for grazing use on the 
public lands an applicant must be en
gaged in the livestock business, must own 
or control land or water base property, 
and must be:

(a) A citizen of the United States or 
have properly filed a valid declaration of 
intention to become a citizen or a valid 
petition for naturalization; or

(b) A group or association authorized 
to conduct business in the State in which 
the grazing use is sought, all members of 
which are qualified under paragraph (a) 
of this section; or

(c) A corporation authorized to con
duct business in the State in which the 
grazing use is sought, and in which the 
controlling interest is vested in persons 
qualified under paragraph (a) of this 
section.

§ 4110.2 Grazing preference.
§4110.2—1 Base properly.

(a) The authorized officer shall find 
land or water owned or controlled by an 
applicant to be base property (see 
§ 4110.0-5(f) )  if:
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(1) It  Is used In conjunction with a 

livestock operation which utilizes public 
lands within a grazing district; or

(2> I t  is contiguous land, and in cer
tain cases non-contiguous land, used in 
conjunction with a livestock operation 
which utilizes public lands outside a_ 
grazing district.

(b) The authorized officer shall specify 
the lenth of time for which land base 
property shall be capable of supporting 
authorized livestock, during the year, 
taking into consideration the availability 
and customary use of base properties and 
the management requirements for the 
public lands.

(c) An applicant shall provide a legal 
description of his base property and shall 
certify to the authorized officer that this 
base property meets the requirements 
under paragraph (a) and (b) of this sec
tion and § 4110.(1-5 ( f ) .
§ 4110.2—2 Crazing preference alloca

tion.
(a) Grazing preference shall be allo

cated to qualified applicants following 
the allocation of the forage resources be
tween livestock grazing, wild free-roam
ing horses and burros, wildlife, and other 
forage uses in the land use plans.

(b) Applicants who own or control 
base property contiguous to public land 
outside of a grazing district where such 
public land consists of an isolated or dis
connected tract embracing 760 acres or 
less shall have a preference right for 90 
days after the tract has been offered for 
lease to lease the whole tract.

(c) The animal unit months of graz
ing preference is attached to the acres of 
land base property on a pro rata basis.
§ 4110.2—3 Transfer of grazing pref

erence.
(a) Transfers of grazing preference in 

whole or in part are subject to the fol
lowing requirements:

(1) The transferee shall qualify for a 
grazing preference under the regulations 
of this part.

(2) The transfer shall not disrupt the 
stability of the livestock industry in the 
general area within which the public 
lands involved are located.

(3) The transfer document, under 
paragraph (b) of this section or the 
transfer application, under paragraph
(c) of this section, shall evidence as
signment of interest and obligation in 
range improvements authorized on pub
lic lands under §4120.6 and used and 
maintained in conjunction with the 
transferred preference (see § 4120.6-4). 
The transferee shall accept the terms 
and conditions of the cooperative agree
ments and range improvement permits 
with such modifications deemed neces
sary by the authorized officer.

(4) The transferee shall accept the 
terms and conditions of the grazing per
mit or lease (see §4130.2) with such 
modifications as he may request which 
are consistent with the land use plans 
and approved by the authorized officer.

(5) The transferee shall file an appli
cation for a grazing permit or lease to 
the extent of the transferred preference 
simultaneously with filing a transfer

document or a transfer application un
der paragraph (b) or (c) of this section.

(b) I f  base property is sold or leased, 
the transferee shall file with the author
ized officer a properly executed transfer 
document showing the base property 
and the amount of grazing preference 
being transferred, in animal unit 
months, within 60 days of the date of 
sale or lease. I f  the transfer document 
has been timely filed and the require
ments under paragraph (a) of this sec
tion have been met, the authorized of
ficer shall approve the transfer of the 
grazing preference attached to the af
fected base property, shall approve the 
assignment of interest and obligation in 
range improvements on the public lands, 
and shall'issue a grazing permit or lease.

(c) I f  a grazing preference is being 
transferred from one base property to 
another base property, the transferee 
shall file with the authorized officer a 
properly competed transfer application 
in advance for approval. The transfer 
application shall (1) state the amount 
of grazing preference being transferred, 
in. anim al unit months, (2 ) include a 
legal description of the old and new base 
property, (3) contain the concurrence of 
any lien holder, and (4) contain the 
consent of the owner(s) of the base 
property from which the transfer is to 
be made, unless the transferee is a lessee 
of the base property without whose live
stock operation a grazing preference 
would not have been established, in which 
case the consent of the owner of the base 
property is not required. I f  the transfer 
application has been properly filed and 
the requirements under paragraph (a) of 
this section have been met, the author
ized officer may approve the transfer of 
grazing preference between the base 
properties, may approve the assignment 
of interest and obligation in range im
provements on the public lands, and may 
issue a grazing permit or lease.

(d) As the date of approval of a trans
fer, the existing grazing permit or lease 
shall terminate automatically and with
out notice to the extent of the transfer.

(e) I f  an unqualified transferee ac
quires rights in base property through 
operation of law or testamentary deposi
tion, such transfer will not affect the 
grazing preference or any outstanding 
grazing permit or lease, or preclude the 
issuance or renewal of a grazing permit 
or lease based on such propenty for a 
period of 2 years after the transfer. 
However, such a transferee shall qualify 
under paragraph (a) of this section 
within the 2-year period or the grazing 
preference shall be subject to cancella
tion. The authorized officer may grant 
extensions of the 2-year period where 
there are delays solely attributable to 
probate preceedings.

( f ) Failure of the transferee to comply 
with the regulations of this section may 
result in the cancellation of the grazing 
preference.
§ 4110.2-4 Relinquishment of grazing 

preference.
Upon written request, the authorized 

officer shall accept the relinquishment of 
a grazing preference in whole or in part.

No such relinquishment shall be ac
cepted without the written concurrence 
of any lien holder and the written con
sent of the owner(s) of the base prop
erty to which the preference is attached, 
unless the applicant is a lessee of the 
base property without whose livestock 
operation a grazing preference would 
not have been established.
§ 4110.3 Changes in available forage.
§ 4110.3—1 Additional forage.

Additional forage may be allocated 
to qualified applicants for livestock graz
ing use at the discretion of the author
ized officer if this use is consistent with 
the land use plans.

(a ) Additional forage temporarily 
available, including forage which is tem
porarily available within an allotment 
because of a change in grazing use under 
§ 4130.6, may be allocated on a nonre
newable basis.

(b) Additional forage permanently 
available for livestock grazing use shall 
first be allocated in satisfaction of graz
ing preferences to the permittee(s) or 
lessee(s) authorized to graze in the al
lotment in which the forage is avail
able.

(c) Additional forage permanently 
available for livestock grazing use over 
and above the preference (s) of the per
mittee (s) or lessee (s) in an allotment 
may be allocated in the following priori
ty to:

(1) Permittee (s) or lessee (s) in pro
portion to their preferences or in pro
portion to the permittee’s or lessee’s con- 
tirbution or efforts which resulted in 
increased forage production; or

(2) Other qualified applicants under 
§ 4110.5.
§ 4110.3—2 Decrease in forage.

When authorized grazing use exceeds 
the amount of forage available for live
stock grazing within an allotment or 
where reduced grazing use is necessary to 
facilitate achieving the objectives in the 
laud use plans, grazing permits or graz
ing leases and grazing preferences shall 
be cancelled in whole or in part. The 
cancellation will be equitably appor
tioned by the authorized officer or as 
agreed to among permittees or lessees 
and the authorized officer. I f  consistent 
with resource management needs, the 
cancellations may be scheduled over a 
period not to exceed 3 years at the dis
cretion of the authorized officer if neces
sary to ease the economic impacts on the 
affected permittees or lessees.
§ 4110.4 Changes in public land acreage. 
§ 4110.4-1 Additional land acreage.

When land outside designated allot
ments becomes available for grazing ad
ministration by the Bureau ° i  ^  
Management, the forage available to 
livestock grating may be allocated 
qualified applicants at the discretion o 
the authorized officer if this use is con
sistent with the land use plans. I f  there 
are applicants who were previously ao" 
thorized to make grazing use of these 
lands, they shall have a preference w 
grazing use of the additional la-h
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Otherwise, grazing use will be allocated ment control are suitable and available 
under §4110.5. for livestock grazing.
§ 4110.4—2 Decrease in land acreage.

(a) Where there is a decrease in pub
lic. land acreage available for livestock 
grazing use within a allotment, grazing 
permits of grazing leases and grazing 
preferences shall be cancelled in whole or 
in part. The cancellations will be equi
tably apportioned by the authorized of
ficer or as agreed to among authorized 
users and the authorized officer.

(b) When public lands are disposed of 
or devoted to a public purpose which 
precludes livestock grazing, the permit
tees and lessees shall be given two years’ 
prior notification except in cases of 
emergency, before their grazing permit 
or grazing lease and grazing preference 
may be cancelled in whole. A permittee or 
lessee may unconditionally waive the two 
year prior notification. Such a waiver 
shall not prejudice the permittee’s or les
see’s right to reasonable compensation 
for the fair market value of his interest 
in authorized permanent range improve
ments located on these public lands (see 
§ 4120.6-5).
§ 4110.5 Conflicting applications.

When more than one qualified appli
cant applies for livestock grazing use of 
the same public land and/or where ad
ditional forage or additional land acre
age becomes available, the authorized 
officer may allocate grazing use of such 
land or forage consistent with the land 
use plans on the basis of any or all of 
the following factors:

(a) Historical use of the public land;
(b) Proper range managdfhent and 

use of water for livestock;
(c) General needs of the applicants’ 

livestock operations;
(d) Public ingress and egress across 

privately owned or controlled land to 
Public lands;

(e) Topography ;
(f) Other land use requirements 

unique to the situation.
§4110.6 Interest of Member of Con

gress.

§ 4120.2 Terms and conditions.
Livestock grazing permits and leases 

shall contain terms and conditions 
necessary to achieve the management 
objectives for the public lands and other 
lands under Bureau of Land Manage
ment control identified in land use plans.
§ 4120.2—1 General terms and condi

tions.
(a) The authorized officer shall specify 

the kind or class and number of live
stock, the season(s) of use, the allot
ment (s) to be used, and the amount of 
use, in animal unit months, that can be 
made. The authorized livestock grazing 
use shall not exceed the livestock grazing 
capacity and shall be limited or excluded 
to the extent necessary to achieve the ob
jectives established for the allotment.

(b) The authorized officer may:
(1) Specify breed of livestock in allot

ments within which 2 or more permit- 
tee(s) or lessee(s) are authorized to 
graze.

(2) Authorize and direct the place
ment of feed and mineral supplements 
for livestock on the public lands.

(3) Authorize grazing use by kinds of 
indigenous animals under specific terms 
and conditions.

(c ) I f  allotment management plans 
have not been prepared or if it has been 
determined that allotment management 
plans are not necessary, the authorized 
officer shall incorporate terms and con
ditions under this section in grazing per
mits or leases. The authorized officer 
shall modify these terms and conditions 
if the condition of the range requires 
modification of grazing use and may 
cancel grazing permits or grazing leases 
and grazing preferences as conditions 
warrant under §§ 4110.3-2 and 4110.4-2. 
These modifications and cancellations 
may be made at anytime and shall be put 
into full force and effect on the date 
specified by the authorized officer.
§ 4120.2—2 A l l o t m e n t  management 

plans.

Title 18 U.S.C. 431-433 (1970) gen
erally prohibits a Member of or Dele
gate to Congress «from entering into any 
contract or agreement with the United 
States. Title 41 U.S.C. 22 (1970) gen- 

aiiy provides that in every contract oi 
greement to be made or entered into, 

or accepted by or on behalf of the United 
there shall be inserted an express 

conoifion that no Member of or Delegate 
cv.Q»°ngress shall be admitted to any 

are or part of such contract or agree- 
uivm ’ SL *° any benefit to arise there- 
inr>nrUT i prov*sions of these laws are 
anmiP?rated herein by reference and 

a11 permits> leases, and agree- 
ts issued under these regulations.

Subpart 4120— Grazing Management 
§ 4120.1 Allotments.

a u t S  Plans are prepared, the 
itiPrif°riZed officer shall designate allot-, 
lanrt S w^ere the public lands and other 

s under Bureau of Land Manage-

Grazing management may be applied 
on allotments through the preparation 
and implementation of allotment man
agement plans.

(a) An allotment management plan 
shall be prepared in consultation with 
the affected permittee(s) or lessee (s), 
approved by the authorized officer and 
implemented (see § 4100.0-5(c) ). The al
lotment management plan shall include 
appropriate terms and conditions under 
§ 4120.2-1 and shall prescribe a system 
of grazing designed to meet specific man
agement objectives. The plan shall in
clude the limits of flexibility/ within 
which the permittee or lessee may adjust 
his operation without prior approval of 
the authorized officer. The plan shall 
provide for the collection of studies data 
that shall be used to evaluate the effec
tiveness of the system of grazing in 
achieving the specific objectives.

(b) Private and State lands shall'be 
considered in the allotment manage
ment plan if these lands are unfenced

and are intermingled with the public 
lands in the allotment or with the con
sent or at the request of the permittee or 
lessee.

(c) Allotment management plans may 
be revised in consultation with the af
fected permittee(s) or lessee(s).

•(d) I f  allotment management plans 
have been prepared, the authorized offi
cer shall incorporate these plans in graz
ing permits or leases when they áre is
sued. I f  grazing permits or leases have 
been issued prior to the preparation of 
allotment management plans, the au
thorized officer shall incorporate the al
lotment management plans in the graz
ing permits or leases when these plans 
are completed.

(e) Decisions which specify that al
lotment management plans are incor
porated as terms and conditions of graz
ing permits or leases may be protested 
and appealed und$r Subpart 4160.
§ 4120.3 Closure to livestock.

Where required for the protection of 
the soil, vegetative, or other resources 
on the public lands, the authorized offi
cer may close allotments to grazing by 
any kind of livestock and for any period 
of time. The action taken by the author
ized officer shall be specified in a notice - 
of closure. The notice shall be published 
in a local newspaper and shall be posted 
at the county courthouse and at a post 
office near the public land area involved. 
Written notification shall be delivered 
personally or by certified mail to those 
who are authorized to graze livestock on 
the allotments affected. The notice of 
closure shall be issued as a final deci
sion in full force and effect under 
§ 4160.3(c) and shall require all owners 
of livestock affected thereby to remove 
such livestock in accordance with provi
sions of the notice. The authorized offi
cer may proceed to impound, remove, 
and dispose of any livestock found in 
violation of the closing notice after the 
closure date specified in the notice in ac
cordance with § 4150.5.
§ 4120.4 Ownership and identification 

of livestock.
(a) The permittee or lessee shall own 

or control and be responsible for the 
management of the livestock which 
graze the public lands under a grazing 
permit or lease. I f  the permittee or lessee 
does not own the livestock, he shall fur
nish the authorized officer a document 
specifying the kind and number of live
stock, the brand or other marking the 
livestock are carrying, and the arrange
ments which in fact give him control of 
the livestock. This document shall be 
approved by the authorized officer prior 
to placing the livestock on the public 
lands.

(b) All cattle, horses, and burros over 
6 months of age shall carry a brand 
which has been filed with the authorized 
officer. All sheep and goats over 6 months 
of age shall be identified with an ear
mark, paint brand, or other marking 
that has been filed with the authorized 
officer.

(c) The authorized officer may ex
empt certain livestock from the mini-
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mum requirements under paragraph (b) 
of this section. An alternative method 
of identifying the livestock satisfactory 
to the authorized officer shall be used in 
such instances.

(d) The authorized officer may re
quire additional or special marking or 
tagging of the authorized livestock in 
order to control trespass or in order to 
otherwise promote the orderly adminis
tration of the public lands.
§ 4120.5 State livestock requirements.

Authorized users shall comply with 
the requirements of the State in which 
the public lands are located relating to: 
branding of livestock; breed, grade, and 
number of bulls; and sanitary require
ments.
§ 4120.6 Range improvements.

(a) When appropriated, one-half of 
the range betterment funds (see § 4130.5- 
1 (d )) shall be available for use in the 
District from which the grazing fees were 
collected for the purpose of on-the- 
ground range rehabilitation, protection,

improvement of public lands after 
consultation with user representatives. 
The other one-half of the range better
ment funds shall be used for on-the- 
ground range rehabilitation, protection, 
and improvement of public lands at the 
discretion of the authorized officer after 
consultation with user representatives. 
See § 4100.0-5 (u ), (v ) , and (w ).

(b) Range improvements shall be in
stalled, used, maintained, and/or modi
fied on the public lands in a manner con
sistent with the land use plans.

(c) Prior to installing, using, main
taining and/or modifying range im
provements on the public lands permit- 

• tees or lessees shall have entered into a
cooperative agreement with the Bureau 
of Land Management or must have a 
range improvement permit.
§ 4120.6-1 Cooperative agreements.

Any permittee or lessee may enter into 
a cooperative agreement with the Bureau 
of Land Management for the instal
lation, use, maintenance, and/or modi
fication of range improvements needed 
to achieve management objectives within 
his designated allotment. Cost and/or 
labor shall be placed between United 
States and permittees or lessee. The 
United States shall have title to range 
improvements authorized under coop
erative agreements.
§ 4120.6-2 Range improvement permits.

Any permittee or lessee may apply for 
a range improvement permit to install, 
use, maintain and/or modify range im
provements that are needed to achieve 
management objectives within his desig
nated allotment. The permittee or lessee 
shall agree to provide total funding. The 
range improvement permits are issued at 
the discretion of the authorized officer. 
The permittee or lessee shall have title to 
range Improvements authorized under 
range Improvement permits.
§ 4120.6-3 Standards and design.

Range improvement cooperative 
agreements and permits shall specify the

standards and design for the range im
provements and shall contain conditions 
and construction criteria deemed nec
essary by the authorized officer to fa 
cilitate achieving the objectives in the 
land use plans. Where an existing range 
improvement is significantly inconsistent 
with these objectives, the authorization 
for the improvement may be modified 
by the authorized officer to reflect needed 
changes. Upon failure of the permittee 
or lessee to comply with the standards 
and design specified by the authorized 
officer or failure to comply with the au
thorized officer’s order to modify an ex
isting range improvement, authorization 
for the improvement may be cancelled.

§ 4120.6—4 Assignment of range im
provements.

The authorized officer shall not ap
prove the transfer of a grazing pref
erence under § 4110.2-3 nor approve use 
by the transferee of an existing range 
improvements, unless the transferee has 
agreed to compensate the transferor for 
fair market value of his interest in the 
authorized improvements within the al
lotment as o f the date of transfer. I f  the 
parties are unable to agree as to the 
«.mount or manner of reasonable com
pensation, the matter shall be resolved 
by the authorized officer.

§ 4120.6—5 Removal and compensation 
for loss of range improvements.

(a) The authorized officer may require 
permittees or lessees to remove range 
improvements which they own on the 
public lands if these improvements axe 
no longer serving the purpose for which 
they were installed or if they fail to meet 
the standards and design criteria under 
§ 4120.6-3.

(b) I f  grazing permits or grazing 
leases and grazing preferences are can
celled in whole or in part because the 
public lands are being disposed of or de
voted to a public purpose which precludes 
livestock grazing, the permittees or less
ees shall receive fair market value from 
the United States for their interest in 
the authorized permanent range im
provements located on the public lands 
(less salvage value) which will no longer 
be available for livestock grazing.

(c) Permittees or lessees may be al
lowed a period of 180 days from the date 
of cancellation of a range improvement 
permit to salvage material owned by 
them and to perform such rehabilitation 
measures as are deemed necessary by the 
authorized officer.

§ 4120.6-6 Contributions.

(a) The authorized officer may accept 
contributions of labor, material, equip
ment, or money for administration, pro
tection, and improvement o f the public 
Ifl.nHs necessary to achieve the objectives 
of this part.

(b) The authorized officer may require 
the permittee or lessee to finance indi
vidually, or to share proportionately with 
other permittees or lessees, the cost of 
installation and/or maintenance of range 
improvements if the permittee or lessee 
will benefit in substantial measure or

should reasonably be responsible for 
such costs. 9
§ 4120.7 Special rules.

Whenever it appears to a State Direc
tor that local conditions within his ad
ministrative jurisdiction require a spe
cial rule to achieve improved adminis
tration consistent with the objectives of 
this part, he may recommend such a 
rule for approval by the Director. These 
recommendations shall be subject to 
public review and comment, as appro
priate, and upon approval shall become 
effective when published in the Federal 
R egister  as final rules. Special rules 
shall be published in a newspaper within 
the local area. Copies of the rule shall be 
sent to those who are authorized to graze 
livestock in the area where the special 
rule is applicable.

Subpart 4130— Authorizing Grazing Use 

§ 4130.1 Applications.
Applications for grazing permits or 

leases (active use and non-use), free-use 
grazing permits and other permits shall 
be filed with the authorized officer at the 
local Bureau of Land Management office.
§ 4130.2 Grazing permits or leases.

(a) Grazing permits or leases shall be 
issued to authorize livestock grazing on 
the public lands and other lands under 
Bureau of Land Management control. 
These grazing permits or leases shall 
specify the amount of active grazing use, 
nonuse, or combination of active grazing 
use and nonuse that is authorized and 
shall include appropriate terms and con-

"ditions under § 4120.2.
(b) A  grazing permit or lease conveys 

no right, title, or interest in any lands 
or resource use authorized thereunder 
and is a privilege for the exclusive bene
fit of the permittee or lessee.

•(c) Grazing permits or leases author
izing livestock grazing on the public 
lands, and other lands under Bureau of 
Land Management control, shall be is
sued for a term of ten years unless:

(1) The land is pending disposal; or
(2) The land will be devoted to an

other public purpose prior to the end of 
ten years; or(3) It will be in the best Interest of 
sound land management to specify a 
shorter term.
I f  the public lands involved are pend
ing disposal or shall be devoted to a pub
lic purpose which precludes livestock 
grazing prior to the end of 10 years, the 
grazing permits or leases shall be issue0 
for a term coinciding with the antici
pated date of disposal or anticipated date 
for devoting the lands to another pub
lic purpose. Grazing permits or lease 
shall be issued for less than ten year» 
in the interest of sound land manage 
ment if  necessary to achieve the owee- 
tives in the land use plans or if the ian° 
use plans have not been completed-1 
absence of details from allotment man 
agement plans shall not be the basis 
establishing a term shorter than t 
years. x,

(d) Permittees or lessees holding e 
piring grazing permits or leases sh
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given first priority for receipt of new per
mits or leases if :

(1) The lands remain available for 
livestock grazing in accordance with land 
use plans (see Subpart 4120).

(2) The permittee or lessee is in com
pliance with the regulations contained in 
this part and the terms and conditions of 
his grazing permit or lease; and

(3) The permittee or lessee accepts 
the terms and conditions to be included 
in the new permit or lease by the au
thorized officer.
§ 4130.2—1 Regular permits or leases.

Regular permits or leases shall be is
sued for terms of from 1 up to and in
cluding 10 years to authorize livestock 
grazing on allotments within areas where 
land use plans have not been completed. 
The term of the permits or leases shall 
coincide with the scheduled completion 
dates for the land use plans for the a f
fected areas.
§ 4130.2—2 Management permits or 

leases.
Management permits or leases shall be 

issued for a term of not more than 10 
years to authorize livestock grazing on 
allotments within areas where land use 
plans have been completed and where al
lotment management plans have been or 
will be incorporated into the permits or 
leases.
§ 4130.2—3 Custodial permits or leases.

Custodial permits or leases shall be 
issued for a term of not more than 10 
years to authorize livestock grazing on 
allotments wthin areas where land use 
plans have been completed and where 
it has been determined that allotment 
management plans are not necessary.
§ 4130.3 Free-use grazing permits.

A free-use grazing permit shall be is
sued to any applicant whose residence is 
adjacent to public lands within grazing 
districts and who needs these public 
lands to support those domestic livestock 
owned by the applicant whose products 
or work are used directly and exclusively 
by the applicant and his family. The 
permit may be issued for a period of not 
more than 10 years.
§ 4130.4 Other permits.

Exchange-of-use grazing permits, non
renewable grazing permits, and crossing 
Permits have no priority for renewal and 
cannot be transferred or assigned.
§ 4130.4—1 Exchange-of-use grazing per

m its .

An exchange-of-use grazing permit 
may be issued to any permittee or lessee 
who owns or controls lands within the 
exterior boundaries of the allotment cov
ered by his grazing permit or lease. An 
exchange-of-use permit may be issued to 
authorize use of public land within the 
allotment to the extent of the livestock 
s azmg capacity of the permittee’s or 

land within the allotment. No
e shall be charged for this grazing use. 

„.r®. exchange-of-use permit may be is- 
*uea for a term of not more than 10 
years. The expiration date of the ex

change-of-use permit shall coincide with 
the expiration date of the grazing permit 
or lease issued on the allotment in which 
the land offered in exchange is located! 
During the term of the exchange-of-use 
permit, the Bureau of Land Management 
shall have management control of such 
private land for grazing purposes under 
the provisions of this part and may 
authorize grazing use as deemed appro
priate.
§ 4130.4—2 Nonrenewable grazing per

mits.
Nonrenewable grazing permits may be 

issued to qualified applicants when for
age is temporarily available, provided 
this use does not interfere with existing 
livestock operations on the public lands 
and it is consistent with the land use 
plans. This use shall be authorized on a 
seasonal or annual basis only. Nonrenew
able grazing use may be included in a 
regular grazing permit or lease issued 
for 1 year under § 4130.2-1.
§ 413Q.4—3 Crossing permits.

Any applicant showing the necessity 
for crossing the public land with live
stock for proper and lawful purposes 
may be issued a crossing permit upon 
such terms and conditions deemed nec
essary by the authorized officer to achieve 
the objectives of this part.
§ 4130.5 Fees.

§ 4130.5—1 Payment of fees.
(a) The fees for each grazing fee year 

shall be published annually in the Fed
eral Register.

(b) Fees shall be charged for livestock 
grazing upon or crossing the public lands 
and other lands under Bureau of Land 
Management control at a specified rate 
per animal unit month. A minimum an
nual charge of $10 will be made for live
stock grazing upon or crossing the 
public lands. No fee shall be charged for 
livestock grazing authorized under free- 
use grazing or exchange-of-use grazing 
permits.

(c) Fees shall be established by the 
Secretary in equal annual increments 
effective with the grazing fee year begin
ning March 1, 1978, to attain fair market 
value of range forage beginning March 
1 of the 1980 grazing fee year. Fair mar
ket value is that value established by the 
Western Livestock Grazing Survey of 
1966 or as determined by any study which 
may be conducted to update the fee base. 
Annual adjustments shall -also be made 
for any of the 1978-80 grazing fee years 
and thereafter to reflect changes in the 
current market value as determined by 
an adequate index (es).

(d) Fifty percent of the grazing fees 
collected for grazing livestock on public 
lands (other than ceded Indian lands) 
under the Act shall be deposited in a sep
arate account in the United States 
Treasury for the range betterment pro
gram (see § 4120.6).

(e) Fees are due upon issuance of the 
billing notice and must be paid in full 
prior to grazing use except where an 
allotment management plan has been in
corporated in a management permit or

lease, in which case a billing notice 
based on actual use may be issued at the 
end of the grazing season or year or a 
billing notice based on the normal oper
ation may be issued prior to the graz
ing season or year followed by an ad
justed billing notice based on actual use 
after grazing use has been completed. 
Each permittee or lessee operating un
der a management permit or lease incor
porating an allotment management plan 
shall submit within 15 days after the 
end of his authorized grazing period, or 
as otherwise specified in the permit or 
lease, a report of the actual livestock 
grazing use made. Upon failure or re
fusal to submit an actual use report, a 
billing notice, or adjusted billing notice, 
reflecting charges for grazing use at the 
upper limit of flexibility as specified in 
the allotment management plan, shall be 
issued and is immediately due and pay
able.

(f )  The full fee shall be charged for 
all weaned livestock which are not the 
natural increase of livestock upon which 
fees%are paid and for animals that shall 
become 12 months of age during the 
period of use. No charge shall be made 
for animals under 6 months of age at the 
time of entering public lands and other 
lands under Bureau of Land Manage
ment control, which are the natural in
crease of the livestock upon which fees 
are paid or for those bom during the 
season for which thé permit or lease au
thorizes use, and until they are 12 
months of age.
§ 4130.5-2 Refunds.

(a) Grazing fees may be refunded at 
the discretion of the authorized officer 
where applications for change in graz
ing use and related refund are filed prior 
to the period of use for which the re
fund is requested.

(b) No refunds shall be made for fail
ure to make grazing use, except during 
periods or range depletion due to severe 
drought, fire, or other natural causes or 
general epidemic of disease that occurs 
during the term of a permit or lease. Dur
ing these periods of range depletion the 
authorized officer may credit or refund 
fees in ^hole or in part, or fee payment 
may be postponed for as long as the 
emergency exists.
§ 4130.5—3 Service charge.

Except for actions initiated by the au
thorized officer, a service charge of $25 
shall be made for each transfer of a 
preference and for each supplemental or 
revised billing issued under § 4130.6.
§ 4130.6 Changes in grazing use.

(a) Permittees and lessees shall have 
on file with the authorized officer a basic 
grazing schedule which outlines their an
nual livestock grazing use on the public 
lands, including the kind or class and 
number of livestock, the season(s) of 
use, the allotment(s) to.be used, and the 
amount of use, in animal unit months. 
Permittees and lessees shall be billed in 
accordance with the basic grazing 
schedule unless a change in use has been 
requested.

(b) Requests for grazing use different 
than the basic grazing schedule should
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be filed with the authorized officer no 
later than 30 days before the grazing 
season or year. Requests for change in 
use filed later than 30 days before the 
grazing season or year, or after the start 
of the grazing season or year, shall be 
subject to a service charge under 
§ 4130.5-3.

(c) A  request for change in use may 
be granted at the discretion of the au
thorized officer if the request is com
patible with existing operations and con
sistent with the objectives for the allot
ment.
§ 4130.7 Pledge of permit or lease as 

security for loan.
The authorized officer shall renew a 

grazing permit or lease that has been 
pledged as security for a loan from a 
lending agency for a period of not to 
exceed 10 years if the loan is for the 
purpose of furthering the permittee’s 
or lessee’s livestock operation, Provided, 
That the permittee or lessee has com
plied with the rules and regulations of 
this part and that such renewal will 
be in accordance with other applicable 
laws and regulation.

Subpart 4140— Prohibited Acts
§ 4140.1 Acts prohibited on public 

lands.
The following acts by permittees and 

lessees are prohibited on public lands 
and other lands under Bureau of Land 
Management control:

(a) Allowing livestock on or driving 
livestock across these lands in viola
tion of the terms and conditions of a 
permit or lease, either by exceeding the 
number of livestock authorized, or by al
lowing livestock to be on these lands in 
an area or at a time different from that 
designated;

(b) Failing to make substantial graz
ing use as authorized for 2 consecutive 
fee years;

(c) Placing feed or mineral supple
ments, other than salt, for livestock on 
these lands without authorization;

(d) Failing to comply with the terms
of a range improvement cooperative 
agreement or range improvement per
mit; •

(e) Refusing to finance individually, 
or to share proportionately with other 
permittees or leasees, the cost of in
stallation, maintenance and/or modifica
tion of range improvements when so di
rected by the authorized officer if the 
permittee or lessee will benefit in sub
stantial measure or should reasonably be 
responsible for such costs.

(f ) Installing, using, maintaining, 
and/or modifying range improvements 
on these public lands without authoriza
tion;

(g) Cutting, burning, spraying, de
stroying, or removing vegetation with
out authorization;

(h ) Damaging or removing United 
States property without authorization;

(i) Molesting livestock lawfully graz
ing on these lands;

(j) Littering;
(k) Violating any provision of Part 

4700 of this subchapter concerning the

protection and management of wild free- 
roaming horses and burros;

(l) Violating any Federal or State law 
or regulation concerning conservation or 
protection of natural and cultural re
sources or the environment including, 
but not limited to, those relating to air 
and water quality, protection of fish and 
wildlife, plants, and the use of chemical 
toxicants;

(m) Interfering with lawfully uses or
users; >

(n) Knowingly or willfully making a 
false statement or representation in 
grazing applications, range improvement 
permit applications, and/or amendments 
thereto.
Subpsrt 415C— Unauthorized Grazing Use 
§ 4150.1 Unauthorized grazing.

Allowing livestock on or driving live
stock across public lands and other lands 
under Bureau of Land Management con
trol without proper authorization is pro
hibited and constitutes unauthorized 
grazing use. See § 4140.1(a). Violators 
shall be liable in damages to the United 
States for the forage consumed by their 
livestock, for injury to Federal property 
caused by their unauthorized grazing 
use, and for expenses incurred in im
poundment and disposal and may be 
subject to civil penalties or criminal 
sanction for such unlawful acts.
§ 4150.2 Notice and order to remove.

(a) Whenever it appears that a viola
tion exists and the owner of the unau
thorized livestock is known, written 
notice shall be served upon the alleged 
violator or his agent by certified mail 
or personal delivery and a copy of the 
notice shall be sent to any known lien 
holder. The notice shall set forth the act 
or omission constituting the violation 
and refer to the specific terms, condi
tions, or regulatory provisions, alleged 
to have been violated. It  shall also order 
the alleged violator to remove the live
stock within a specified time. The notice 
shall allow a specified time from receipt 
of notice for the alleged violator to show 
that there has been no violation or to 
make settlement under § 4150.3. I f  the 
alleged violator fails to comply with the 
notice, the authorized officer may pro
ceed to impound the livestock under 
§ 4150.5.

(b) When neither the owner of the un
authorized livestock nor his representa
tive is known, the authorized officer may 
proceed to impound the livestock under 
§ 4150.5.

(c) A notice alleging unauthorized 
horse or burro use in areas with wild 
free-roaming horses and burros shall 
specify that the unauthorized horses or 
burros can be claimed and gathered only 
in accordance with the procedures of 
Part 4700 of this subchapter.
§ 4150.3 Settlement.

The authorized officer shall weigh the 
facts and circumstances of the case and 
shall determine if the violation is non- 
willful or willful and whether it is a 
repeated violation-. When violations are 
determined to be nonwillful, settlement

shall be made under paragraphs (a) (1) 
and (a) (3) of this section. When viola
tions are determined to be willful, and/ 
or repeated, settlement shall be made 
under paragraphs (a) (2), (3) , and (4) 
of this section and the authorized officer 
shall take action under § 4170.1.

(a) The amount due the United States 
in settlement for unauthorized grazing 
use shall be determined by the author
ized officer as follows:

(1) “Nonwillful violations.” The value 
of forage consumed as determined by 
the average monthly rate for pasturing 
livestock on privately .owned land for the 
11 Western States as published annually 
by the Department of Agriculture.

(2) “Willful, and/or repeated viola
tions.” Twice the value of the forage con
sumed as determined in paragraph (a) 
(1) of this section.

(3) The full value for all damages to 
the public lands and other property of 
the United States.

(4) All expenses incurred by the 
United States including those incurred 
in gathering, impounding, caring for, 
and disposing of livestock in 6ases which 
necessitate impoundment under § 4150.5.

(b> Payment made under this section 
does not relieve the alleged violator of 
any criminal liability under Federal or 
State law.
§ 4150.4 Demand for payment.

Where the livestock have been re
moved, but satisfactory settlement has 
not been made within the time allowed 
under § 4150.2, a certified letter demand
ing payment will be sent or personally 
delivered to the owner or his agent and 
a copy of the letter shall be sent to any 
known lien holder. This letter shall al- 

. low not more than 15 days from date of 
receipt to settle the obligation.
§ 4150.5 Impoundment and d isp osa l.

Unauthorized livestock remaining on 
the public lands after the date set forth 
in the notice and order to remove sent 
under § 4150.2 may be impounded and 
disposed of by the authorized officer as 
provided herein.
§ 4150.5-1 Notice of intent to im pound.

(a) A written notice of intent to im
pound shall be sent by certified mail 
or personally delivered to the owner, or 
his agent, and a copy of the notice shall 
be sent to any known lien holder. Any 
time after five days of delivery of the 
notice the unauthorized livestock may be 
impounded.

(b) Where the owner or agent is un
known, or a known owner or agent re
fuses to aecept delivery, a notice of in
tent to impound shall be published m 
a local newspaper and posted at tn 
county courthouse and a post office nea 
the public land involved. Any time alter 
5 days of the posting of the notice, tne 
unauthorized livestock may be im
pounded.

(c) Unauthorized livestock may be im
pounded without further notice any time 
within the 12-month period followms 
the effective date of a notice given una 
this provision.
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§ 4150.5—2, Notice of public sale.

Following the impoundment of live
stock under this subpart the livestock 
may be disposed of by the authorized 
officer or, if a suitable agreement is in 
effect, they may be turned over to the 
State for disposal. I f  the authorized offi
cer disposes of the livestock, he shall 
publish a notice of sale in a local news
paper and post this notice at the county 
courthouse and at a post office near the 
land involved. Thê . notice shall describe 
the livestock and specify the date, time, 
and place of sale. The sale date shall be 
at least 5 days after the publication and 
posting of the notice. Any known own
ers or agents and known lien holders 
shall be notified in writing by certified 
mail or by personal delivery of the sale 
and the procedure by which the -im
pounded livestock may be redeemed 
prior to the sale.
§ 4150.5—3 Redemption.

Any owner or known lien holder of the 
impounded livestock may redeem them 
in accordance with State law, prior to 
the time of sale upon settlement with the 
United States under § 4150.3 or adequate 
showing that there has been no violation.
§ 4150.5—4 Sale.

If the livestock are not redeemed on 
or before the date and time fixed for 
their sale, they shall be offered at public 
sale to the highest bidder either by the 
authorized officer or by the State. I f  a 
satisfactory bid is not received, the live
stock may be reoffered for sale, con
demned and destroyed, or otherwise dis
posed of in accordance with State law. 
When livestock are sold by the author
ized officer pursuant to these regulations, 
he shall furnish the purchaser a bill of 
sale or other written instrument evi
dencing the sale. I f  sold by the State, the 
Bureau of Land Managament shall be 
reimbursed for the amount due under 
§ 4150.3 up to the amount received for 
sale of the livestock.
Subpart 4160— Administrative Remedies

§ 4160.1 Proposed dec visions.
§ 4160.1—1 Proposed decisions on per

mits or leases.
The authorized officer shall serve a 

Proposed decision on any applicant, per- 
•mittee, or lessee, or his agent, who is 
adversely affected by his proposed action 
on applications for permits or leases or 
by his proposed action related to terms 
and conditions of permits or leases, by 
R ifle d  mail or personal delivery, and 
shall notify any known lien holder of the 
Ph°?i°Set* decisi°n- "The proposed decision 
snail state the reasons for the action, in
cluding reference to the pertinent terms, 
^ o n s ,  and/or regulating provisions, 
ana shall provide for a period of 15 days

er receipt for the -filing of a protest.
§ 4160.1-2  ̂ Proposed decisions on al

leged violations.

that authorized officer determines 
ha„. a. Permittee or lessee appears to 
ho ot ^plated any provision of this part 
nor- serve a proposed decision op the

mittee or lessee, or his agent, by cer

tified mail or personal delivery, and shall 
notify any known lien holder of the pro
posed decision. The proposed, decision 
shall state the alleged violation and refer 
to the specific terms, conditions, and/or 
regulatory provisions alleged to have 
been violated and the reasons for the 
proposed decision. As applicable, the 
proposed decision shall state the amount 
due under § 4150.3 and the action to be 
taken under § 4170.1. The proposed de
cision shall provide for a period of 15 
days after receipt for the filing of a pro
test.
§ 4160.2 Protests.

Any applicant, permittee, lessee, or any 
other person adversely affected by a pro
posed decision of the authorized officer 
may protest the proposed decision in per
son or in writing to the authorized of
ficer within 15 days after receipt of the 
proposed decision.
§ 4160.3 Final decisions.

(a) In the absence of a protest, the 
proposed decision shall become the final 
decision of the authorized officer with
out further notice.

(b) Upon the timely filing of a pro
test, the authorized officer shall recon
sider his proposed decision in light of the 
Protestant’s statement of reasons for 
protest and in light of other information 
pertinent to the case. At the conclusion 
of his review'of the protest, the author
ized officer shall serve his final decision 
on the protestant, or his agent, and on 
any other known interested individual, 
and shall notify any known lien holder 
of the final decision.

(c) The final decision shall provide 
for a period of 30 days after receipt for 
filing of an appeal. An appeal shall sus
pend the effects of the final decision 
from which it is taken pending final ac
tion on the appeal unless the authorized 
officer provides in the final decision that 
it shall be in full force and effect pend
ing decision on appeal thereform. Final 
decisions shall be in full force and ef
fect only if required for the orderly ad
ministration of the range or for the pro
tection of other resource values. See 
§ 4.477 of this title.
§ 4160.4 Appeals.

Any applicant, permittee, lessee, or 
any other person whose interest is ad
versely affected by a final decision of 
the authorized officer may appeal the 
decision for the purpose of a hearing be
fore an administrative law judge under 
§ 4.470 of this title by filing his notice 
of appeal in the office of the authorized 
officer within 30 days after the receipt 
of the decision.

Subpart 4170— Penalties 
§ 4170.1 Penalty for violations.

The authorized officer may suspend the 
grazing use authorized under a grazing 
permit or grazing lease in whole or in 
part or may cancel a grazing permit or 
grazing lease and grazing preference in 
whole or in part under Subpart 4160 for 
violation by a permittee or lessee of any 
of the provisions of this part. However,

the authorized officer shall suspend the 
grazing use authorized under a grazing 
permit or grazing lease in whole or in 
part or shall cancel a grazing permit or 
grazing lease and grazing preference in 
whole or in part under Subpart 4160 for 
willful or repeated violation by a permit
tee or lessee of § 41.40.1(a). Whenever a 
nonpermittee, or nonlessee violates 
§ 4140.1(a) and has not made satisfac
tory settlement under § 4150.3, the au
thorized officer shall refer the matter to 
proper authorities for appropriate legal 
action by the United States against the 
violator.
,§ 4170.1—1 Failure to use.

Failing to make substantial grazing use 
as authorized for 2 consecutive fee years 
may result in the cancellation of the 
grazing preference only to the extent of 
failure to use (see § 4140.1 (b )).
§ 4170.1—2 Conservation and protection 

of resources.
Violation of § 4140.1(1) may result in 

suspension, reduction, or revocation of a 
permit, lease, or grazing preference 
where:

(a) Public land administered by the 
Bureau of Land Management is involved 
or affected;

(b) Such violation is related to graz
ing use authorized by permit or lease; 
and

(c) The permittee or lessee has been 
convicted of violating any such laws by a 
court.
§ 4170.2 Penal provisions.

Under section 2 of the Act and under 
section 303 (a) of the Federal Land Policy 
and Management Act of 1976, any person 
who willfully violates the provisions of 
these Acts or of this part or of approved 
special rules and regulations may be 
brought before a designated United 
States magistrate and is punishable by a 
fine of not more than $1,000 or im
prisonment for no more than twelve 
months, or both.

PART 4700— WILD FREE - R O A M I N G
HORSE AND BURRO PROTECTION,
MANAGEMENT, AND CONTROL
2. Part 4700 is amended'by changing 

references in §§ 4720.3, 4730.3, and 4730.4. 
These sections are revised to read as 
follows :
§ 4720.3 Trespass animals.

Unauthorized horses or burros which 
have been claimed and have been deter
mined to be privately owned in accord
ance with the provisions of this section 
will be considered to have been in tres
pass and may not be released until a 
proper trespass charge has been deter
mined by the authorized officer in ac
cordance with the provisions of Subpart 
4150 of this subchapter.
§ 4730.3 Habitat reservation and alloca

tion.
The biological requirements of wild 

free-roaming horses and burros will be 
determined based upon appropriate 
studies or other available information. 
The needs for soil and watershed pro-
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tection, domestic livestock, maintenance 
of environment quality, wildlife, and 
other factors will be considered along 
with wild free-roaming horse and burro 
requirements. After determining the 
optimum number of such horses and bur
ros to be maintained on an area, the 
authorized officer shall reserve adequate 
forage and satisfy other biological re
quirements of such horses and burros 
and, when necessary, adjust or exclude 
domestic livestock use accordingly. See 
§§ 4110.2-2 and 4110.3-2 of this sub
chapter.

PROPOSED RULES

§ 4730.4 Closure to livestock grazing.
The authorized officer may close public 

lands to use by all or a particular class 
of domestic livestock where it is neces
sary to allocate all available forage to, 
or to satisfy other biological requirements 
of wild free-roaming horses or burros. 
Such closures may be made only after 
appropriate public notice and in accord
ance with the procedures for reduction 
or cancellation of grazing privileges pro
vided for under provisions in this sub
chapter. See §§ 4110.2-2 and 4110.3-2 of 
this subchapter.

PART,9230— TRESPASS
3. Part 9230 is amended by deleting 

§§ 9239.3, 9239.3-1, and 9239.3-2 and re
designating “ § 9239.3-3 Alaska.” as 
“ 9239.3 Grazing, Alaska.” as follows:
§§ 9239.3-9239.3-2 [Deleted]
§ 9239.3 Crazing, Alaska. [Redesig

nated from § 9239.3—3]
G u y  R . M a r t in , 

Assistant Secretary 
of the Interior.

Ju l y  6, 1977.
[PR Doc.77-19608 Filed 7-7-77;8:45 am]
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DEPARTMENT OF HEALTH, 
EDUCATION, AND WELFARE 

Food and Drug Administration 
[ 21 CFR Part 343 ]

[Docket No. 77N-0094]

OVER-THE-COUNTER DRUGS
Establishment of a Monograph for OTC 

Internal Analgesic, Antipyretic and Anti
rheumatic Products

AGENCY: Food and Drug Administra
tion.
ACTION: Proposed Rule.
SUMMARY : This is a proposal to estab
lish conditions under which over-the- 
counter (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 7,1977.
ADDRESSES: Written comments to the 
Hearing Clerk (HFC-20), Food and Drug 
Administration, Rm. 4-65, 5600 Fishers 
Lane, Rockville, MD 20857.
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 of 
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 )), the Commissioner is issuing (1) a 
proposed regulation containing the 
monograph recommended by the Panel 
establishing conditions under which 
OTC internal analgesic, antipyretic and 
antirheumatic drugs are generally rec
ognized as safe and effective and not 
misbranded: (2) a statement of the con
ditions excluded from the monograph 
on the basis of a determination by the 
Panel that they would result in the driigs 
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 a determination by the 
Panel that the available data are insuffi
cient to classify such conditions under 
either (1) or (2) 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 Drug Ad
ministration, Rm. 4-65, 5600 Fishers 
Lane, Rockville, MD 20857.

In accordance with § 330.10(a) (2) (21 
CFR 330.10(a) (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 public 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 
F ederal R egister .

2. That the conditions excluded from 
the monograph on the basis of the 
Panel’s determination that they would 
result in the drug not being generally 
recognized as safe and effective or would 
result in misbranding (Category I I )  be 
eliminated from OTC drug products 
effective 6 months after the date of pub
lication of the final monograph in the 
F ederal R egister , regardless 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 in) to 
classify such conditions either as Cate
gory I—generally recognized as safe and 
effective and not misbranded, or as Cate
gory I I—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 (for the 
specific conditions specified in this docu
ment) after the date of publication of 
the final monograph in the F ederal 
R egister , if the Food and Drug Adminis
tration (FDA) receives notification in ac
cordance with § 330.10(a) (13) (21 CFR 
330.10(a) (13)) that tests and studies 
adequate and appropriate to satisfy the 
questions raised with respect to the par
ticular condition by the Panel will be 
conducted. The period of time within 
which studies must be completed will be 
carefullv reviewed by the Commissioner 
after receipt of comments on this 
document.

The Commissioner recognizes that 
new additional data or information not 
previously available to the Panel regard
ing Category I I I  conditions may become 
available prior to publication of the ten
tative final monograph in the F ederal 
R egister 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

time is provided for the submission of 
such data to the FDA. Therefore, the 
Commissioner shall accept new data or 
information regarding Category II I  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 
pursuant 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 j 
stimulate discussion, evaluation, and 
comment on the full sweep of the Panel’s 
deliberations. The report of the Panel 
represents the best scientific judgment j 
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 F ederal R egister 
of June 4, 1974 (39 FR 19862), the ant
acid monograph 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 Advisory Re
view Panel on OTC Intei’nal 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, e.g., “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 monograph such that 
the finished product meets 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. A f
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 F ederal 
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 environmental 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 
follow:

In the F ederal R egister of January 5, 
1972 (37 FR 85), the 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 F ederal R egister 
of May 11,1972 (37 FR 9464), which were 
made effective immediately. Pursuant to 
these regulations, the Commissioner is
sued in the F ederal R egister of July 21, 
1972 (37 FR 14633) a request for data 
and information on all internal analge
sic and antirheumatic active ingredients 
in drug products.

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 2\, 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 liaison 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 Secretary 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, followed 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.
Robert B. Choate 
John M. Clayton, Ph.D.
Allan 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.
Robert John, M.D.
Daniel R. Johnson, Esq.
Charles Jolly, Esq.
Edward H. Kass, M.D.
David Katz, M.D.
Priscilla Kincaid-Smith, M.D. (Australia)
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.
Dietrich Lorke, M.D. (Germany)

William Madison, Ph.D.
Arnold D. Marcus, M.D.
F. Gilbert McMahon,.M.D.
Bernard L. Mirkin, M.D.
Fred Mueller
Ran jit 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., C.H.B., D.P.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.
Stunner J. Yaffe, 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 through Novem
ber 22, 1976 in arriving at its conclusions 
and recommendations. Because the 
charge to the Panel required the review 
of three classes of OTC drugs, i.e., 
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— 
ANTIPYRETIC AGENTS, and part V. 
below—ANTIRHEUMATIC AGENTS.) 
Each part covers the submission of data 
and information discussed below. (See 
part I. below—SUBMISSION OF DATA 
AND INFORMATION-)

In accordance with the OTC drug re
view regulations (21 CFR 330.10), the 
Panel’s findings with respect to these 
classes of drugs are set out in three 
categories:

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

Category II. Conditions under which 
internal analgesic, antipyretic and anti
rheumatic products are not generally 
recognized as safe and effective or are 
misbranded.
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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 I ) be effec
tive 30 days after the date of publication 
of the final monograph in the F ederal 
R egister .

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

Federal R egister, 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 I I—not being 
generally recognized as safe and effective 
or would result in misbranding (Category 
I I I )  be permitted to remain in use for 3 
years after the date of publication of the 
final monograph in the Federal R egister, 
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.

I. Subm ission  of D ata and I nformation

Pursuant to the notice published in the Federal R egister 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  F irms
Firm: Marketed products

Abbott Laboratories, North Chicago, 111. 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, 111. 62521_________
Dorsey Laboratories, Lincoln, Nebr. 68501--.

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

• Eli 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___

McNeil 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_______________

Purdue Frederick Co., Yonkers, N.Y. 10701________
Republic Drug Co., Inc., Buffalo, N.Y. 14207______

Rilox Co., New Orleans, La. 70122__________________
A. H. Robins Co., Richmond, Va. 23220___________
William H. Rorer, Inc., Fort Washington, Pa. 

19034.

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 Bufferin, 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 Hanover, N.J. Piogesic. 
07936.

Smith, Kline & French Laboratories, Philadelphia, 
Pa. 19101.

E. R. Squibb & Sons, Inc., New Bruns.wiek, N.J. 
089Ö3.

Sterling Drug, Inc., New York, N.Y. 10016_________

Templetons, Inc., Buffalo, N.Y. 14223_____________
Upjohn Co., Kalamazoo, 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____
Warren-Teed Pharmaceutical, Inc., Columbus, 

Ohio 43215.
T. E. Watson Co., Sarasota, Fla. 33578______________
Whitehall , Laboratories, Inc., New York, N.Y. 

10017.

Ecotrin.

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

Bayer Aspirin, ' Bayer Children’s 
Aspirin, Bayer Timed-Release 
Aspirin, Cafenol, Oafiaspirina, 
Cope, Cortal, Fizrin, Measurin, 
Mejoral, Midol, Vanquish.

Templetons T -R -C ’s.
Acetonyl, Aspirin, P -A -C  Com

pound, Salicionyl.
Comeback, Femicin, Liquiprin.
Sinutab, Sinutab II.

Bromo Seltzer.
Magan. ,

Felsol.
Anacin, Arthritic Pain Formula, 

Duplexin, Saloxium.

In addition, the following firms made related submissions :
Firm: Submission

Monsanto Industrial Chemicals Co., St. Louis, Mo. Aspirin, Phenacetin, Salicylamide. 
63166.

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 

(P A B A ))
Antipyrine
Ascorbic acid ( vitamin C) -

„Aspirin (acetylsalicylic acid)
Bryonin
Caffeine
Calcium carbaspirin 
Calcium carbonate
Calcium phosphate dibasic (monocalcium 

phosphate)
Calomel 
Cascara sagrada 
Choline salicylate 
Cinnamedrine hydrochloride 
Citrated caffeine 
Citric acid 
Codeine phosphate 
Dextromethorphan hydrqbromide 
Dihydroxyaluminum aminoacetate (alumi

num glycinate)
-Dihydroxyaluminum sodium carbonate 
Dried alumimum hydroxide gel 
Homatropine methylbromide 
Iodopyrine 
Iris versicolor 
Macrotin
Magnesium carbonate 
Magnesium hydroxide 
Magnesium salicylate 
Methapyfilene f.umarate 
Nux vomica
Phenacetin (acetophenetidin)
Pheniramine maleate 
Phenyltoloxamine dihydrogen citrate 
Phenylpropanolamine hydrochloride 
Potassium bromide 
Potassium iodide 
Pyrilamine maleate 
Quinine
Riboflavin (vitamin B.)
Salicylamide

Salsalate (Salicylsalicylic acid)
Sodium bicarbonate 
Sodium carbonate 
Sodium para aminobenzoate 
Sodium salicylate 
Terpin hydrate
Thiamine hydrochloride (vitamin Bi)

C. CLASSIFICATION OF INGREDIENTS

1. Active ingredients. The Panel has 
classified the following as analgesic, anti
pyretic, and antirheumatic agents: 
Acetaminophen 
Acetanilid 
Aluminum aspirin 
Antipyrine 
Aspirin
Calcium carbaspirin 
Choline salicylate 
Codeine phosphate 
Iodopyrine
Magnesium salicylate 
Phenacetin 
Quinine 
Salicylamide
Salsalate (salicylsalicylic acid)
Sodium salicylate

These active ingredients may be fur
ther identified chemically into two 
groups. One group represents the “sali
cylates” (SA) in which all of the ingredi
ents are chemically related to salicylic 
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 (A SA ). 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:
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Categorization of active ingredients considered by the'panel for safety and effectiveness 
as analgesics, antipyretics or antirheumatics

Active ingredient Analgesic Antipyretic Antirheumatic1

Acetaminophen (N S A )* ................................- ....... ............... I ____  IL™
Acetanilid (N S A ).............. ........... .................................. - - - - -

Antipyrine (N SA ) H I (S, E ) H I  (S, E )
Aspirin (SA) I I
Calcium carbaspirin (SA) I  I

Codeine (N S A ) . . . ................................ I .......... — ............. -  H  S E ) II  S E )
Iodopyrine (N D A )------------------------------------------------------- -—  H  (S) H  (S)
Magnesium salicylate (S A )...................................................... I /a.
Phenacetin (N S A )..............................................- ..............-  H  (g) H  (S)
Quinine (N S A ).............................. .................. ..................... I l  (S) II  (S)
Salieylamide (N S A ) . . . . . . . : - . - . : ....... ................. . I l l  (S ,E ) III  (S, E)
Salsalate (S A ).......................................... ................... - ......... H I (E ) I I I  (E )
Sodium salicylate (S A )..................... - ...................- ............... I 1

11 <E>™II  (S, E )
I I I  (E )-  
II I  (S, E) 
I
I
I
I I  (S, E ) 
II  (S)
I
II  (S, E ) 
I I  (S, E )
II  (E )
II I  (E )
I

1 Antirheumatic active ingredients are limited to professional labeling. 
* The term “ (N S A )” refers to a nonsalicylate active ingredient.
3 The term “ (S )” refers to safety considerations.
4 The term “ (S A )” refers to a salicylate active ingredient.
5 The term. “ (E )” refers to effectiveness considerations.

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

2. Adjuvant agents. The Panel has 
discussed adjuvants and their classifica
tion elsewhere 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 F ederal R egister of July 21, 1972 
(37 FR 14633) and the Panel considered 
that 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 ):

(a ) Corrective ( antacid or buffering) adr 
juvant agents.
Aminoacetic acid (glycine, glycocoll)
Calcium carbonate
Calcium phospliate dibasic (monocalcium 

phosphate)
Citric acid
Dihydroxyaluminum aminoacetate (alumi

num glyeinate)
Dihydroxyaluminum sodium carbonate 
Dried aluminum hydroxide gel 
Magnesium carbonate 
Magnesium hydroxide 
Sodium bicarbonate 
Sodium carbonate

(b ) Direct acting adjuvant agents.
(1) Caffeine-containing ingredients.

Caffeine Citrated caffeine
(2) Antihistamine-containing ingredients.

Methapyrilene fumarate 
Pheniramine maleate ,

included in these classes of internal 
analgesic ingredients. However, the Panel 
concludes that they may be considered 
adjuvants, categorized in the table as 
follows: •

Phenyltoloxamine 
Pyrilamine maleate

(c) Indirect acting adjuvant agents.
(1) Benzoic acid-containing ingredients.

Aminobenzoic acid (para-aminobenzoic acid 
(P A B A ))

Sodium para-aminobenzoate
(2) Salieylamide

3. Ingredients deferred to other OTC 
advisory review panels or other experts. 
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 parti, paragraph C.l. above—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 hydrochloride 
Potassium iodide
Pyrilamine maleate (for uses other than as 

an analgesic adjuvant)
Terpin hydrate

b. The following agents were deferred 
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 bromide
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 liematinic 
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 Macrotin
Iris Versicolor 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 
F ederal R egister  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. G eneral S tatem ents  and  
R eco m m end atio ns

a . in tr o d u c tio n

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. I f  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:

Unfortunately pain is a universal experi
ence of mankind and everybody knows what 
is meant by it; so this discussion will concern 
itself only briefly with past unsatisfactory 
attempts to define pain. Pain is, it must &e 
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 difficulties encountered.

Pain is a subjective matter clearly “known 
to us" by experience and described by illus
tration” [Ref. 609]. There seems little point 
for the present purposes to labor a defini
tion of what all understand. Lexicographers, 
philosophers, and scientists have none of

Categorization of ingredients considered by the panel for safety and effectiveness as 
analgesic, antipyretic or antirheumatie adjuvants

Adjuvant Analgesic Antipyretic Antirheumatic

.. I I  (S, E ) H (S, E ) I I  (S. E )

.. II (S, E) I l  (S, E ) I I  (S, E)
I l l  (E ) III (E ) II I  (E )

.. I l l  (E ) II I  (E ) II I  (E )
-  I l l  (E ) I II  (E ) II I  (E )
.. I l l  (E ) II I  (E) III (E )
.. I l l  (E ) II I  (E ) I II  (E )
.. I l l  (S, E) I II  (S, E ) II I  (S, E )
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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 shocks, 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 conditioning 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 II. 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. I f  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. I f  symptoms persist, 
or new ones occur, consult your physi
cian”, and for children under 12 years, 
Do not take this product for more than 

5 days. I f  symptoms persist, or new ones 
occur, consult your physician” .

2. Mechanism of action of an analgesic 
agent. The Panel has defined an 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 self-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: 
“ I f  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 flow 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 antipyretic 
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 
inflammation, 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 decrease 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, 
produced fever in a majority of the ani
mal species studied, and that the fevers 
produced are similar to those resulting 
from peripheral administration of these 
pyrogens. However, he points out that 
there is a lack of evidence to demonstrate 
that pyrogens can enter the central ner
vous system from the periphery.

The role of pyrogens and their effect 
on the anterior hypothalamus to produce 
a rise in deep body temperature and the 
mechanism by which antipyretic drugs 
reduce fever may be related to the role 
of the prostaglandins. Prostaglandins are 
naturally occurring substances found in 
the body and consist basicalfy of the 
fatty acid, prostanoic acid. These agents 
are known to be released from various 
tissues following nervous or chemical 
stimulation and to have numerous phar
macologic effects. Milton notes that the 
first evidence that prostaglandins might 
be involved in the pathogenesis of fever 
was reported in 1970 when a specific 
prostaglandin identified as Ei (PGEi) in
jected directly into the third cerebral 
ventricle of a cat’s brain, resulted in a 
rapid rise in deep body temperature. In 
1971 other workers (Ref. 8) confirmed 
these hyperthermic effects of PGEi not 
only in the cat but also in the rabbit 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, Mil ton (Ref. 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 found that the prosta
glandin-like activity of the cerebrospinal 
fluid increased in all cases during the 
febrile response and that following the 
admininstration of three antipyretic 
drugs, i.e., aspirin, acetaminophen and 
indomethacin, fever was abolished in all 
cases and at the same time the prosta
glandin content of the cerebrospinal 
fluid decreased.

Milton found that acetaminophen, but 
not salicylates, generally, may produce a 
fall in deep body temperature when ad
ministered to both man and animals in 
the absence of fever, particularly when 
given in large doses. In addition, in the 
presence of fever the reduction in tem
perature may be found to fall below that 
found in the afebrile state. Milton 
studied this phenomenon to determine 
whether the fall in body temperature in 
the absence of fever could be attributed 
to the inhibition of prostaglandin syn
thesis and its release. Indomethacin and

acetaminophen both produced a fall in 
deep body temperature when adminis
tered to the conscious cat. When prosta
glandin was'infused, deep body tempera
ture rose. When the temperature had 
reached a plateau, the infusion of the 
drugs produced vasodilation and panting 
but had no 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 
of prostaglandin synthesis but were due 
to an action of the two drugs (indo
methacin and acetaminophen) on the 
heat loss mechanisms concerned. Aspirin 
did not affect deep body temperature in 
either the afebrile state or during prosta
glandin infusion. He concluded that the 
results could be 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—ANTIRHEUMXTIC 
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; numerous 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. 12), 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 through 26). Recently, prosta
glandins, complex molecules found in all 
cells, have been shown to be capable of 
producing inflammation and it has been 
proposed that aspirin and possibly other 
anti-inflammatory drugs inhibit the 
synthesis of prostaglandins (Refs. 27 
through 38). 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 antirheumatic 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 of 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 to be a very common term for a pain 
affecting almost everyone.

Headache is a unique symptom. Un
fortunately, it is an ambiguous term 
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. Th^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 vascular 
headaches are physiological changes in 
cranial blood vessels. In a majority of 
cases there is a tendency for vasodilation 
which provokes the headache. When 
cranial vessels are distended there is a

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



PROPOSED RULES 35353

reduced ability of the vessel walls to ac
commodate changes in blood pressure. 
This results in a more direct transmis
sion of pressure variation to 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 psychogenic 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 
the 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.

'Ph® 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, are 
niore common in those aged 30 years and

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 or 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 III. paragraph B.l. 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

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 I I  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 arfalgesic, antipyretic and anti
rheumatic effectiveness was based on 
published and unpublished studies con
sidered to be scientifically valid and per
tinent to the pharmacologic efifect(s) 
evaluated. Clinical criteria for proof of 
analgesic effectiveness of single agents 
or combinations were essentially those 
described in the review by Beaver (Ref.
I )  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 
result 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 Nof 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.l.f.(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. For 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 concerned with the 
labeling 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 cancer, 
pain following tooth extraction, 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” ; “ simple 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. O f
ten the consumer does not know what is 
meant by such claims and is misled when 
similar products have different claims. 
For example, if the labeling of one man
ufacturer’s product omitted claims found 
°n 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 
or one consumer that is exactly opposite 

p° Jts meaning for another consumer, 
urthermore, some claims are not even 
ecognized by the medical community. 
PT ®x&mple, the Panel does not under
hand what is meant by “jumpy nerves” ,

“ 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 wdtrtd 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 determined 
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 Panel 
strongly recommends that product names 
or labeling that imply or suggest the use

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”, etc., 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 consumer 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 is the view of the 
Panel that the public generally does not 
regard these products as medicines 
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 prod
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 consumer 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 
symptoms become. apparent. For ex
ample, 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.l.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.l.b. 
below—Acetaminophen.)

Therefore, the Panel decided to in
clude the warning, “Stop taking this 
product if ringing in the ears or other 
symptoms occur” , on all products con
taining salicylates, and the warning, “Do 
not exceed recommended dosage because 
severe liver damage 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. paragraph B.l.a.(2) (iv) 
below—Adverse effects during preg
nancy.) Therefore, the Panel concludes 
that it is necessary to include the label
ing warning statement on all aspirin- 
containing products, “Do not take this 
product during the last 3 months of 
pregnancy except under the advice and 
supervision of a physician” .

The labeling of several currently mar
keted aspirin products contains the ad
vice that the product should be taken 
with a full glass of water. Baum (Ref. 1) 
also states that aspirin should be taken 
with large amounts of fluids. The Medi
cal Letter (Ref. 2) also advises that “ to 
minimize gastrointestinal irritation, any 
aspirin tablet should be taken with a full 
glass of water.”

The Panel could not find any con
trolled studies to support the contention 
that the quantity of waiter 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) (ii) 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

provide for the temporary relief of self- 
limited symptoms and not for the self
treatment of disease entities. I f  OTC 
products are used for a long pei'iod 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 important for 
those drugs with antirheumatic proper
ties. As previously noted, if such drugs 
are taken there could be a delay in 
proper treatment of rheumatic disease 
which could lead to irreversible joint 
damage when inadequate dosage is taken 
intermittently for prolonged periods by 
patients with some rheumatic diseases 
such as rheumatoid arthritis. The Panel 
also decided that if an individual needs 
to take these products for a long period 
of time, i.e., more than 10 days in an 
adult, or more than 5 days in a child, 
he or she 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 has added a general warnings 
statement for adults, “Do not take this 
product for more than 10 days. I f  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. I f  symotoms persist, 
or new ones occur, consult your 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 groups, by representatives of 
pharmaceutical associations and manu
facturers, the broadcast media, and re
searchers from the academic world at a
2-day conference on televised OTC drug 
advertising that was sponsored by the 
Federal Communications Commission 
and the Federal Trade Commission on 
May 20 and 21, 1976. At the three Panels

comprising 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 drpgs 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 Proprie
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, i.e., the Federal Trade 
Commission, with the full support and 
active cooperation of the Food and Drug 
Administration, more effectively regu
late commercial advertising of internal 
analgesic, antipyretic and antirheumatic 
preparations on the basis of the labeling 
recommendations contained in this doc
ument. Further, the Panel strongly urges 
the Federal Trade Commission to re
quire that the cautionary language 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.
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E. STANDARD 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 aciu 
other than aspirin, e.g., sodium salicylate, 
which in most cases contain labeling
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similar to that found for products con
taining aspirin. The Panel is concerned 
with the confusion that may arise when a 
consumer purchases,.such products.

To more fully inform the consumer as 
to the contents and therapeutic capabil
ities of these products as well as 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 display 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 gr) 
also be established for acetaminophen 
and sodium salicvlate. It is the Panel’s 
opinion that it is rational to establish 
standards, not only for aspirin, but for 
all three commonly used ingredients, 
thus enabling the consumer to more fully 
compare marketed OTC products.

2. Standard dosage unit. Aspirin is the 
most commonly used OTC drug in the 
United States. The majority of products 
marketed are labeled 325 mg or 5 gr as
pirin. However, there are products mar
keted with less than 325 mg and some 
with 300 mg aspirin labeled as 5 gr. 
To most individuals these dosages 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 equated 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 X IX  to provide for 
a variation of ± 5 percent of the labeled 
amount of aspirin per dosage unit (Ref. 
!)• 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 
*>5.2 mg or almost 1 gr aspirin between 
two different marketed products. To 
avoid the confusion that presently exists 
m the conversion between the two sys
tems of weight measurement, i.e., be

tween the apothecary system (gr) and 
the metric system (mg), the Panel 
recommends that the amount of aspirin 
in a 325 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 and 

Metric Systems

Apothecary ( g r ) :
1.0________
1.23_______
5.0 _____
10.0  _____
61.54______

Metric (mg)  
65

8.____  80
- - - - -  325
_ — _ — 650
_____ 4,000

The Panel has evaluated the amounts 
of aspirin contained in the submissions 
for marketed products submitted to the 
review. (See part I. paragraph A. above— 
Submissions by Firms.) For example, of 
the submissions reviewed by the Panel, 32 
pertained to dosage forms containing 
aspirin as a “single” ingredient. In 16 of 
these single ingredient products (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 650 mg in a 
single tablet. This represents a variation 
of 70 to 200 pefrcent of the standard 325 
mg (5 gr) aspirin dosage unit available 
as a single ingredient in such marketed 
products.

The Panel has provided the following 
table to illustrate the variations in the 
amount of aspirin contained in sub
mitted products:
Amount of Aspirin Contained in  Submitted 

Products Where Aspirin was the Single 
Analgesic I ngredient

Grains of aspirin:
3.5 _________
4.5 ________
5.0 ________
6 . 0  _______
7.5 ________
1 0 . 0 ___________

Number of 
submissions
_____ 1_____  2

16
2
7
4

Total 32
The Panel is aware of the widespread 

and common belief that the usual 
amount of aspirin 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. I f  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 absolute quantity of aspirin taken 
and the kinetics of aspirin metabolism 
which is discussed later in this docu
ment. (See part III. paragraph B.l.a.(2) 
below—Safety.)

"As an example, 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 importantly, result in an increase 
of dose-related systemic toxic effects 
(Refs. 2 and 3). Even those aspirin tab
lets commonly marketed in 300 mg or 
325 mg dosage 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 mg tablet),' 
represent a 20 percent variation in 
dosage.

This could be a problem in the area 
of pediatric overdosing. I f  a pediatrician 
instructs a parent to give a child half 
or Quarter of an aspirin tablet, the child 
could, depending upon the strength of the 
tablet, be exposed to a potentially seri
ous aspirin overdose. In the case of 
antipyresis (fever reduction) for an in
fant or small child this is especially haz
ardous because the young child cannot 
complain of tinnitus (ringing of the 
ears), one of the early symptoms of 
aspirin overdose. Further, the symptoms 
could progress to include feverr one of 
the later signs of salicylate intoxication 
(Ref. 4). The parent, noting that the 
fever has not subsided, may continue to 
give 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 opinion 
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 result in 
either subtherapeutic or even toxic as
pirin blood levels.

The Panel strongly recommends, based 
upon considerations of safety and effec
tiveness, that all products containing as
pirin, acetaminophen, or sodium salicy
late be standardized to contain and la
beled 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 (10 
gr) aspirin, acetaminophen or sodium 
salicylate every 4 hours while symptoms 
persist not to exceed 4,000 mg in 24 
hours. The Panel finds this dosage regi
men safe and effective for the treatment 
of occasional minor aches and pains, 
headache, and fever indicated later in 
this document. The Panel believes that
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a standardized dosage unit of 325 mg (5 
gr) is safe and effective when used as 
directed. More importantly, the adult 
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. I f  the Pood 
and Drug Administration is unable to 
implement the Panel’s advice that prod
ucts contain only 325 mg (5 gr) aspirin, 
acetaminonhen 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 m g '(10 
gr) as the upper limit for the quantity of 
drug to be included in a single dosage 
unit. Therefore, the Panel has defined 
nonstandard dosage units as dosage 
units containing not less than 325 mg 
(5 gr) and not greater than 650 mg (10 
gr) aspirin, acetaminophen or sodium 
salicylate. In addition, the Panel con
cludes that only nonstandard dosage 
units of 500 mg (7.69 gr) be recognized 
for acetaminophen in addition to the 
standard unit of 325 mg (5 gr) since the 
Panel is unaware of any other nonstand
ard dosage units currently available in 
marketed adult strength products con
taining acetaminophen as the single ac
tive ingredient.

The Panel recommends that any prod
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
phen per dosage unit compared to the 
established standard of 325 mg (5 gr) 
acetaminophen per dosage, unit” , or 
“Contains nonstandard strength of X  
mg sodium salicylate per dosage unit 
compared to the established standard of 
325 mg sodium salicylate per dosage 
unit” . The actual amount of “X ” for 
the specific product shall be used.

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

a. Dosage range. The Panel has exam
ined the data submitted and finds for 
purposes of clarity that it is necessary 
to define the components of a dosage 
schedule which include a minimum ef
fective dosage, a usual single dosage, a 
usual effective dosage range, a maximum 
single dosage, and a maximum daily (24 
hours) dosage. These components of a

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

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

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

(3) Usual effective dosage range. The 
usual effective dosage range is the range 
between the minimum effective dosage 
and the usual single dosage.

(4) Maximum single dosage. The Pan
el finds that there may be circumstances 
when more than the usual single dosage 
may be needed to provide an adequate 
effect. An increase in the usual single 
dosage may be needed, for example, by 
individuals who because of their large 
body size (unusual height) or overweight 
(obesity) require a higher dosage. To 
meet this contingency, the Panel defines 
the maximum single dosage as the maxi
mum amount of drug that is safe and ef
fective for use in a 4-hour period. The 
Panel has established 1,000 mg as the 
maximum single safe and- effective dos
age for the standard drugs (aspirin, ace
taminophen and sodium salicylate). The 
Panel does not believe that this maxi
mum single dosage should be encouraged 
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 HI. 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 g r ), the usual single dosage is 650 
mg (10 gr), the usual effective dosage 
range is 325 mg (5 gr) to 650 mg (10 gr), 
the maximum single dosage is 1,000 mg 
(15.38 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 (15 gr) and to a maximum 
daily dosage of 3,900 mg (60 gr) rather 
than to the established maximum single 
dosage of 1,000 mg and the established 
maximum daily dosage of 4,000 mg as 
defined above by the Panel. The recom
mended dosage schedules are described 
in section d. below.

c. Recommended dosage for products 
containing nonstandard dosage units. 
The Panel has defined nonstandard dos
age units as dosage units containing not 
less than 325 mg (5 gr) and not more 
than 650 mg (10 gr) aspirin, acetamino
phen or sodium salicylate. In addition, 
the Panel concludes that only nonstand
ard dosage units of 500 mg (7.69 gr) be 
recognized for acetaminophen in addi
tion to the standard unit of 325 mg (5 
gr) since the Panel is unaware of any 
other nonstandard dosage 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 recdmmends 
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, 
acetaminophen or sodium salicylate dosage units

Dosage un it1 
(milligram (grain))

Initial
dosage units2 

(milligram)

Frequency3 Dosage
(tablets/hours) units/day

(tablets 
(milligram))

2_._............................. 2 after 4.Standard dosage schedule under: 325 (5)........
Nonstandard dosage schedule under:

32 5 (5 ) ...................... ....................... ................... 2 to 3 (650to 975)........... .. .d o .....................
400- (6.i5)"*I-......................... v-----____- .................1 to 2 (400 to 800)..........  1 after 3....... ...........
421 (6 48)**     1 to 2 (421 to 842)-------  do--------------.-........
485 (7.46)*IIvI*II..............   1 to 2 (485 to 970)_1 after 4 or 2 after 6.

500 (7.69).l.......    1 to 2 (500 to 1,000)____ 1 after 3 or 2 after 6.

650 (10)*.............................. ...............|................. 1 (650).............. latter 4 . . : . . ----- ---

1 The amount of drug contained in a single dosage unit. ...............
2 The maximum-number of dosage units that cannot be exceeded when dosing is initiated. ,
3 The number of dosage units per time interval. ,, number oi
4 The maximum total number of dosage units that cannot beexceeded in 24 hours regardless of the initial n

dosage units taken or the frequency of repeated dosing. , , . . .  nonstandard
* This nonstandard dosage schedule does not apply to acetaminophen since only the 500 mg (7.69 gu 

dosage unit is recognized by the panel.

12 (3,900)

12 (3,900) 
9 (3,600) 
9 (3,789) 
8 (3,880) 
8 (3,880) 
8 (4, 000) 
8 (4,000) 
6 (3,900)
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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 compare 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 % 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 o f the range 
of aspirin dosages currently available 
to consumers. This represents a confus
ing and potentially harmful situation, 
since consumers may substitute one 
brand of analgesic 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. 
Consequently, an analgesic product may 
be purchased with the mistaken notion, 
if one ingredient is good, two or more 

are better.”
. In addition to the current confusion, 
i e., variable aspirin dosages, availability 
of many combinations of ingredients 
T k v and without aspirin, and many 
labeling claims, there is still another 
area of concern which involves the clini
cal evaluation of analgesics in general, 
o increased blood levels of analgesic- 
antipyretics do not demonstrate an 
aui valent increase in the desired effect, 
ihe 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 
ormulations on Drug Absorption and 

Pharmacologic Effectiveness.)

Therefore, the Panel recommends that 
standard drugs (aspirin, acetaminophen 
and sodium salicylate) and standard 
dosage units of 325 mg (5 gr) be estab
lished. The analgesic equivalence to 
other drugs can then be compared as 
follows:

OTC Analgesic Equivalence Drugs

Standard 325 mg 
(5 gr) /dosage 
unit drugs: 

A sp ir in ______

Acetamino
phen ___

Sodium salic
ylate ____

Comparison
drugs

Aluminum aspirin. 
Calcium carbaspirin. 

None (comparisons only 
to standard dosage 
u n it ).

Choline salicylate. 
Magnesium salicylate. 
Salsalate.

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

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

a. Products containing 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 
be clearly labeled on the principal display 
panel: “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
nophen per dosage unit” .

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

clearly labeled on the prinicpal display 
panel: “Contains the standard strength 
of 325 mg sodium salicylate, per dosage 
unit”. The term “ dosage unit” may be 
replaced by the applicable dosage form 
such as tablet or capsule. In the event 
that the Food and Drug Administration 
cannot implement this recommendation 
under the current Federal Food, Drug, 
and Cosmetic Act, the labeling shall 
state “Contains standard strength of 

, sodium salicylate per dosage unit” .
b. Products containing a standard drug 

in an amount different from the standard 
dosage unit. (1) Aspirin. I f  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 shall be 
used. The term “dosage unit” may be 
replaced by the applicable dosage form 
such as tablet or capsule. In the event 
the Food and Drug Administration can
not implement this recommendation, the 
labeling shall state “ Contains nonstand
ard strength aspirin”.

(2) Acetaminophen. I f  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 the 
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 
acetaminophen” .

(3) Sodium salicylate. I f  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 unit 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 specific product shall 
be used. The term “dosage unit” may be 
replaced by the applicable dosage form 
such as tablet or capsule. In the event 
the Food and Drug Administration can
not implement this recommendation, the 
labeling shall state “Contains nonstand
ard strength 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 n . paragraph E.3. 
above — Analgesic-antipyretic recom
mended dosage.) The basis of the Pan
el’s conclusions regarding recommended 
dosage schedules is discussed below.

a. Factors in selection of optirhal 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
tabolizing systems and cause inordinate 
increases in salicylate plasma levels 
during multiple dosing.

A third problem in defining the dosage 
regimens is that aspirin is used exten
sively for several effects which may 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.

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 accepted pro
tocols or procedures for the objective 
evaluation of the often cited but seldom 
quantitated given “ risk to benefit ratio.” 
Unfortunately this phrase is usually em
ployed to describe a subjective assess
ment rather than a real value, i.e., a 
number based on reproducibly quanti
fiable measurements.

The absence of a reasonable procedure 
that can be used to objectively compare 
the relative effectiveness and safety of 
different dosage forms, tablet strengths, 
dosage regimens or different therapeutic 
indications, e.g., headache or rheumatoid 
arthritis, is particularly 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 question in terms of the need 
for additional types of specific monitor
ing of drug therapy that is required for 
safe use and whether this monitoring 
must be carried out by an individual with 
training beyond that which can be con
veyed to the average individual through 
labeling instructions.

The Panel used the following guidelines 
in an attempt 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 recommendations of the 
Panel but suggesting that they should be 
more stringent. These submissions were 
considered by the Panel in the recom
mendations given in this document.

c. Correlation of dose to blood levels. 
(1) Maximum safe salicylate blood 
levels. A maximum salicylate 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
icity, occur above a salicylate concen
tration of 20 mg/100 ml o f plasma.

The correlation of salicylate blood 
levels with early signs of salicylism pro
vides the basis for using the steady state 
plasma levels as a quantifiable means to 
compare the toxic potential of different 
dosage regimens. Single dosage and mul
tiple dosage regimens should result in 
plasma salicylate levels which are below 
20 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 6 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 either this total 
daily dosage or mean hourly rate pro
vide a significantly greater risk without 
a compensating therapeutic benefit, a 
single dosage of 975 mg provides greater 
benefits to a few individuals without sig
nificant additional risk. Repeated dosing 
at this level can lead to plasma concen
trations in the range where more than o 
percent of the population probably ex
periences tinnitus. ,

(3) Nonstandard dosage. Nonstand
ard single ingredient salicylate products 
containing nonstandard amounts pe 
dosage unit should provide dosmg in
structions limiting the number and dos
age intervals such that the total da y 
dosage and mean hourly dosage rate 
not exceed the standard.
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In the Panel’s opinion, single active in

gredient salicylate products which con
tain nonstandard amounts per dosage 
unit provide a greater potential for con
fusion and thus deviation from the 
standard dosage regimen. However, there 
have been no studies designed to evalu
ate this contention. The Panel concluded 
that the additional risk is probably mini
mal provided that the labeling provides 
adequate notice that such 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 
have been used to evaluate comparative 
risk to benefit ratios for drugs. Listed 
below are those formulae that are appli
cable to the évaluation 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 applied to multiple dosages in 
humans with the following definitions:

(1) ¿,C7— therapeutic dose
maximal tolerated dose

(2) Jardetzky’s therapeutic characteristic(Tc) :
T„. Dt Qt—2 S.D.

DE QE+2 S.D.

Dosage rate producing toxicity to
_________ 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 50 percent 
of subjects. Dt and DE could be a single 
dosage or multiple dosages where differ
ent dosages are given for a specific dura
tion at fixed dosage intervals. This con
cept is extended in this document to in
clude any multiple dosage rate (dosage/ 
time) given for a sufficient time to reach 
steady state or the steady state salicylate 
Plasma levels which correspond to toxic 
or therapeutic effects.

Dt _  Qt—2 St
DE Q E + 2 S E

Qt and QE are defined as the dosage to 
Produce either a toxic effect or a thera- 

effei3t- respectively, in 50 percent 
oi the subjects. St and SE represent the 
standard deviation of the distribution 

the toxic or effective dosage respec

tively, which is usually considered to be 
log normally distributed. Thus Q t-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 loss 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 (qD and a loss due to failure 
to cure (q2) in which qx and q2 are 
equated using a weighing factor (\) 
thus:

L = ( l — qt) \q2
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, 
k g -1, hour-1. 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 "bf 
different age or size. Because of the com
plex nonlinear pharacokinetic character
istics of the salicylates, comparison and 
adjustment of mutiple dosage regimens 
must be based upon substantial experi
mental data.

Unfortunately there are relatively few 
carefully controlled multiple dosage 
studies providing adequate blood level 
data at different dosage, dosage intervals 
or different body weights. In many 
studies, the dosage regimens are given 
in different units such as daily dosage/ 
m 8 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 
gr), a maximum initial single dosage of 
975 mg (15 gr) to be used only once, and 
a maximum maintenance dosage of 650 
mg (10 gr) every 4 hours (standard) or

in the case of nonstandard dosage forms 
dosage instruction schedules designed so 
as not to exceed a maximum hourly rate 
of 167 mg/hour and a total maximum 
daily dosage of 4,000 mg. The dosage 
schedules are stated in terms of the ini
tial starting number of dosage units, the 
number of dosage units per time interval 
and the maximum total dosage units per 
day (24 hours).

(i) Hourly dosage rate. Because of the 
unusual nonlinear kinetics of salicylates, 
some changes in dosage schedules which 
ordinarily would have little or no effect 
on steady state blood levels can result in 
clinically significant changes in the case 
of salicylates. For example, if salicylates 
behaved 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 
mg/hour for an adult.

This consideration is particularly im
portant in the case of some currently 
marketed salicylate products containing 
7% gr aspirin per dosage unit with a 
recommended dosage schedule of 15 gr 
(975 mg) every 4 hours for four dosages 
during the day. 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 assumptions 
used in the submitted computer simula
tions to justify the safety of this dosage 
regimen (Ref. 6).

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

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

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

The significance of small changes in 
the hourly dosage rate can be illustrated 
by consideration of a simplified 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, i.e., 
above 20 mg/100 ml. The following 
simple model correlates quite well with 
the published datai

A = D / y -M
where A is the rate of accumulation of 
drug in the body per unit time (hour or 
day); D/ 7  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-

Relationship between dosage unit,

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 (7y2 gr) when given every 8 hours will 
reach a constant ipaximum 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:

frequency and hourly dosage rate

Dosage unit1 
(mg gr) Initial dosage units 3 

(mg)

Dosage
Frequency3 (tablets/hours) units/day4 

(tablets mg)

Hourly 
dosage rate5 
'  (mg/hour)

325 (5) 2 to 3 (650 to 975)............____ _ 2 after4 .. .* ..................... 12 (3,900) 163
400 (6.15) 1 to 2 (400 to 800)............_____ 1 after 3....... ..................... 9 (3,600) 133
421 (6.48) 1 to 2 (421 to 842)......... ............ ...d o ............................... 9 (3,789) 140
485 (7.46) 1 to 2 (485 to 970)..........._____  1 after 4 or 2 after 6______ 8 (3,880) 122

8 (3,800) 162
500 (7.69) 1 to 2 (500 to 1,000)......... ........ 1 after 3 or 2 after 6________ 8 (4,000) 167

8 (4,000) 167
650 (10) 1 (650)............................ ........ 1 after 4 ........................... 6 (3,900) 163

1 The amount of aspirin contained in a single dosage unit (tablet).
2 The maximum number of dosage units (tablets) that cannot be exceeded when dosing is initiated.
3 The number of dosage units (tablets) per time interval (number of tablets taken after each time interval (hours) 

for repeated dosing).
* The maximum total number of dosage units (tablets (mg)) that cannot be exceeded» n 24 hours regardless of the 

initial number of tablets 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.

(ii) Other factors increasing risk. It  is 
emphasized that the upper dosage level 
of 4,000 mg aspirin daily for a limited 
period of time (7 to 10 days) may fre
quently be below the optimal adult daily 
dosage required for anti-inflammatory 
effects in patients with rheumatoid ar
thritis but above that needed by the vast 
majority of “normal” adults for occa
sional use as an analgesic and antipyretic 
agent. This upper dosage was selected by 
the Panel as the upper limit above which 
a significant risk of toxicity increases 
dramatically in the majority of the tar
get population. Furthermore, in some in
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 wzz 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 rioted 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, subtherapeutid 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/m2 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 
(2 0 0  mg/hour/m2) 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/m2, and — 10 mg/ 
L/hour during zero input. Therefore, 
during dosing the values of the equation, 
(dC/dt) Vd=D/y/m2—Vm, are (10 mg/ I f  
hour) V d = 200 mg/hour/m2—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 (1 0  mg/ 
L/hour) Vd=200 mg/hour/m2. Therefore, 
Vm=100 mg/hour/m2. I f  the mean dos
ing rate exceeds 100 mg/hour/m2, 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 m2 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/m2 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/m2, 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/1 0 0  ml to 62 mg/1 0 0  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/m2 (standard 
deviation is 5.3). Therefore, the mean 
maximum dosage per kg of body weight 
for this group would be *
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33.8 mg/kg 
(2) (4 hours)

I22— S.*=4.2mg/hour/tgor

Prom the study of Makela et al. (Ref. 
13), it is clear that use of body weight to 
determine the dosage in children can be 
misleading and lead to toxicity because 
the ratio of body weight to surface area 
changes with different age groups. The 
average kg/mB ratio for this group of 
children was 23.7 kg/m* but would be 
about 40 kg/m? for an adult. When sur
face area is used to calculate the equiva
lent dosage for adults a maximum hourly 
input rate for a 70 kg adult (1.73 m2) 
would be 173 mg/hour which is in good 
agreement with the maximum hourly 
rate (167 mg/hour) recommended by the 
Panel. I f  body weight is used to calculate 
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 2 0  mg/ 
100 ml (Ref. 14). They are therefore jus
tified only for treatment of rheumatoid 
conditions under the direction of a phy-»

= ^ ^ = 4 .2  mg/hour/kg or 101.4 mg/kg/day.

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

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

Relationship between dosage and dosage interval (with constant daily and hourly 
dosage rates) to steady state concentration

Dosage
interval
(hours)

Average dosage ' 
rate Cmilli- 
gram/hour)

Total daily 
dosage (milli

gram) and 
number of 

dosage units 
per day

Steady state: Total body load after 
5 days

Maximum 
amount 
in bgdy 

(milligram)

Minimum 
amount • 
in body 

(milligram)

Dosage (milligram):
167......... . . . . . . . . . . . 1 167 4,000/24 4,282 .
500......... . 3 167 4,000/8 4,472 4,133
650.......... 4 167 4,000/6
1,000............. 6 167 4,000/4 4,718 3,882
1,330.. . 8 167 4,000/3 4,866 3,702
4,000........... 24 167 4,000/1 5,393 2,156

Prom 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.

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

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

For most drugs which follow linear 
kinetics, the use of a higher initial (load
ing) dosage permits the desired steady 
state drug level in the body to be reached 
more quickly 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. I f  
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

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 levels (6  mg/ 100  
ml to 10 mg/1 0 0  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 produce 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
parable plasma salicylate levels of less 
than 10 mg/1 0 0  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” capsule, 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 1,300 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 toxicity. 
Although it has not 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/1 0 0  ml) and decline rapidly (half- 
life about 20 to 40 minutes). Aspirin 
levels have not been correlated with 
toxicity. Plasma levels of salicylic acid, 
however, correlate well with probability 
of toxicities.

Tinnitus is the most frequent and re
liable symptom 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/1 0 0  ml, irritability and psychosis may 
occur (Ref. 16). A target concentration 
of 20 mg/1 0 0  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 (R e fs . '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 
(So), 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 freauencies. 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

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 ,0 0 0  to 8 ,0 0 0  mg of drug was usually 
necessary to produce tinnitus and subject 
hearing loss (Ref.. 22). In patients with 
normal hearing, high,salicylate concen
trations produced a bilateral hearing loss 
of 20 to 40 decibels for all frequencies 
which were reversible in all patients 
within 3 to 10 days.

Hearing loss did not occur below salic
ylate plasma concentrations of 20  mg/ 
100 ml. Seventeen of 21 patients 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 
2 0  mg/1 0 0  ml which is greater than re
quired for analgesia and antipyres is for 
95 percent of patients.

(3) Relationship between analgesic ef
fects, dosage and salicylate plasma con
centrations. Although it hasr 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.(l) 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. I f  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/1 0 0  ml 
(Refs. 15, 25, 26, and 27). Even the high
est possible effective single dosage, 1300 
mg (2 0 . gr) , doesn’t usually result in 
plasma levels which exceed 15 mg/ 100 
ml (Ref. 15). Thus, 20 mg/100 ml is both 
the lower toxic limit and also the con
centration which should not be exceeded 
with multiple dosing of 650 mg every 4 
hours or the equivalent. However, re
peated administration of dosages above 
650 mg at the usual dosage interval will 
accumulate in the body to produce 
higher concentrations that can be ex
pected to produce toxic symptoms in a 
significant number of the population, i.e., 
greater than 5 percent of the population.

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

The usual target concentration toler
ated'by most patients is the range of
20.0 to 25.0 mg/100 ml. This is the region 
where small increases in dosing can re
sult in very large increases in plasma 
levels. Special directions must be given
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to the patient and, depending on the dos
age and condition, special monitoring for 
adverse effects may be required and ther
apeutic doses must be determined for 
each patient.

Fremont-Smith and Bayles (Ref. 29) 
gave increasing dosages of salicylates to 
11 hospitalized patients with rheuma
toid arthiritis over a period of 5 days un
til the largest tolerated dose was reached. 
In most cases, the dosage increase was 
stopped because of auditory effects, 
either tinnitus or deafness, which oc
curred at an average daily dosage of 5.2 
g, Fremont-Smith and Bayles estab
lished that salicylates produced an im
portant anti-inflammatory effect in 
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 salicylate (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 joinit size, compared sequentially 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 
theranies 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
cebo, 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 
in 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

none of 33 patients receiving the low 
dosage.

The authors conclude that their study 
confirms earlier reports that according 
to their criteria of objective clinical re
sponse, anti-inflammatory effects are es
sentially nonexistent with the lower dos
age of salicylates used.

Boardman and Hart (Ref. 30) con
cluded that “These findings confirm the 
importance of administering high doses 
of salicylates in rheumatoid arthritis ir
respective of symptoms and their se
verity if the aim of the treatment is the 
promotion of nonspecific anti-inflam
matory actions.”

Graham and coworkers (Ref. 31) state 
that inadequate suppression of inflam
mation of rheumatoid arthritis com
monly occurs where salicylate plasma 
levels fall below 15 mg/100 ml. In a study 
of 12 hospitalized patients with rheu
matoid arthritis in which, a 4.8 g daily 
dosage was given and patient compli
ance and drug bioavailability carefully 
supervised, assured therapeutic plasma 
levels (greater than 15 mg/100 ml) were 
not reached in eight patients (67 per
cent). The maximum average midday 
plasma concentration after several days 
dosing was 12.6 mg/ml with a range of
5.5 to 27.6 mg/100 ml. Low levels of salic
ylate in these patients were stated to 
be due to rapid elimination, large volume 
of distribution or both. Concomitant ad
ministration of corticosteroids was also 
identified as a factor which might be 
involved in inadequate therapeutic plas
ma levels on long term therapy even 
though high dosages were given (3.6 to
4.8 g daily).

In summary, on the basis of phar
macokinetic considerations, the Panel 
concludes there is an abundance of pub
lished literature which clearly establishes 
that self-medication of even minor symp
toms of rheumatoid arthritis con
stitutes irrational thérapy. 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. Because of the unusual 
pharmacokinetic characteristics of the 
salicylates only recently recognized, the 
determination of the appropriate dosage 
for rheumatoid arthritis requires skilled 
professional assistance. Furthermore, 
dosages and duration of therapy required 
for adequate therapeutic treatment are 
greater than those considered safe for 
unsuoervised OTC dosing. Many factors 
must be considered beyond the capability 
of the general population and indeed re
quiring skilled clinical judgment and as
sessment.

In some cases, careful monitoring is 
required involving clinical laboratory 
tests, such as determination of plasma 
salicylate concentration, liver function 
tests and urine pH, which are not ac
cessible to or interpretable by the un
trained general population.

The Panel, therefore, believes that 
any labeling which encourages unsu
pervised treatment of rheumatoid arthri
tis even for relief of “minor symptoms” 
constitutes an unacceptable risk. The 
Panel recognizes that because of the 
large dosages required over a long period 
of time, it would create an unnecessary 
economic hardship to require a prescrip
tion status for the use of salicylates in 
the treatment of rheumatoid arthritis. 
By analogy, insulin can be purchased by 
diabetics without a prescription for 
medically supervised use. It  would be ir
rational, however, to suggest that the 
labeling directions or promotional mate
rial should encourage the target popu
lation to determine the dosage to relieve 
their symptoms or attempt to monitor 
the effects of their drug treatment or 
their disease progress without laboratory 
testing and supervision by a physician.
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2. Statement on standard and non
standard nonsalicylate dosage schedules. 
The components of a salicylate dosage 
schedule also apply to a nonsalicylate 
dosage schedule. (See part II. paragraph 
E.3. above—Analgesic-antipyretic recom

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 E.3.b. 
above—Recommended dosage for prod
ucts containing standard dosage units.)

Of particular concern to the Panel in 
considering the possibility of increasing 
the dosages of acetaminophen was the 
paucity of data regarding the toxic effect 
of acetaminophen from single dosages 
that exceed the dosages recommended 
for chronic use of the drug for longer 
than the 5-day interval in children or 
the 10-day interval in adults, or from 
dosages that exceed the maximum adult 
daily dosage of 4,000 mg. Elsewhere in 
this document the Panel has discussed 
the toxicity of acetaminophen and its 
relationship to dosage level. (See part 
III. paragraph. B.l.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 tof 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 E.3.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^ Panel attempted to 
compile a pediatric dosage schedule 
based upon common features of dosage 
schedules presently found in the label
ing of marketed pediatric products. 'Diis 
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 Schedule A ) is in
adequate (Ref. 2). It  was stated that the 
dosage in the labeling is too low par
ticularly in the youngest age group. Be
cause of this, therapeutic failure may 
cause consumers to either exceed the 
labeled dosage or repeat dosing before 
the recommended 3-hour interval This 
was proposed to the Panel as a cause for 
overdosing. This new dosage schedule 
was proposed to prevent the problem of 
overdosing by initiating treatment with 
an adequate dosage and then repeating 
after 4 hours to maintain the desired 
effect.

The Panel further modified this pro
posal (Pediatric Schedule C) which is 
discussed more fully below. I t  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 
(single

(milli
grams)

dosage)

(i)
'  1 si

162
243
324

4 through 5________________ 2
6 through 9 - . - - - ................ 3
10 through 14....... ............. 4

i As directed by physician

As was pointed out by one drug manu- 
cturer, this dosage schedule was se- 
cted primarily on the basis of safety 
m sirip ratinn s to assure minimal poten-

youngest group (Ref. 1).
In a survey of 2,241 pediatricians re

garding the current pediatric dosage 
schedule on marketed products of BS‘
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pirin tablets described in the above table, 
2,202 (approximately 94 percent) stated 
that the labeled dosage is subtherapeutic 
(Ref. 1). Further, 72 percent believed 
that the labeled frequency of every 3 
hours is too frequent a dosing interval. 
In addition, 78 percent of the physicians 
indicated that they usually use age as 
the basis for determining the appropriate 
aspirin dosage for their patients while 
21 percent utilize body weight as the 
basis. In most cases, a dosage of 65 mg 
(1 gr) per year of age every 4 hours as 
needed was the preferred dosage sched
ule. - - '  ---

The medical literature lists many 
methods of calculating dosages based on 
either age, body weight or body surface 
area. Several clinical studies have been 
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 the child 
in a recommended schedule of 65 ang 
(1 gr)/kg of body weight daily, divided 
into four to six equal dosages (Ref. 3). 
In addition, body surface area has been 
used, for example 1.5 g/m2 of body sur
face daily has been recommended. The 
official pediatric analgesic-antipyretic 
dosage in the United States Pharmaco
peia X IX  is 11 mg/kg of body weight (64 
mg/kg/dav) or 250 mg/m2 of body sur
face, six times daily (1.5 gm/m2/day), to 
16 mg/kg of body weight (64 mg/kg/day) 
or 375 mg/m2 (1.5 mg/an2/day), of body 
surface, four times daily (Ref. 4). In this 
latter case, the official comoendial 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 proportional to dosage 
regimens calculated by surface area up 
to age 12 years. Therefore, age can be 
used to indicate dosages based upon sur
face area calculations.

One drug manufacturer (Ref. 1) 
states: “based on available data, the best 
such basis for an effective therapeutic 
dosage for fever and nain in children ap
pears to indicate 10 to 15 mg of aspirin 
per kg of body weight every 4 hours as 
reauired (not to exceed 5 doses per 24 
hours) unless directed otherwise by a 
physician.” This schedule has been re
ported as effective (Refs. 5 through 9) 
and is similar to th^t found in the dos- 
ace for bodv weight, recommendation of 
the United States Pharmacopeia X IX .

The Panel considered the following 
pediatric dosage schedule proposed by 
industry:
Pediatric schedule B — drug industry pro

posal for pediatric dosages for 81 mg
(1.25 gr) aspirin tablets

Age (years)

Under 2.......1
2 through 5L_ _ 
4 through 6..
I  through 8. . .  
9 through 10 
Jl through 12. 
13 and older..

Number Total
tablets dosage
taken (milli-

every 4 h * grams)

2 162
3 243
4 324
5 405
6 486
8 648

oiA?Î,0tjt0 excee<l5 dosages in 24 h except under the ad
vice ana supervision of a physician.

As directed by physician.

The published results of two studies 
comparing the antipyretic effect of a sin
gle dosage of acetaminophen with the 
antipyretic effect of a single dosage of 
aspirin were also submitted to the Panel 
(Refs. 10 and 11). The comparison was 
made in children between the ages of 6 
mpnths and 72 months (6 years). For 
the same age groups, the acetaminophen 
dosages were approximately the same as 
the aspirin dosages. For example, the 
dosages for children 30 to 48 months of 
age in one study were 225 mg and 240 
mg aspirin and acetaminophen, respec
tively (Ref. 10). In the second study, the 
dosage for children 30 to 42 months of 
age was 180 mg for both aspirin and 
acetaminophen (Ref. 11). These pediatric 
dosages are higher than the currently 
recommended dosages for this age group 
in the labeling of marketed aspirin-con
taining products.

The Panel also considered the dosage 
of salicylates for individuals 12 years 
and over as equivalent to adult dosages, 
a concept accepted by the Advisory Re
view Panel on OTC Cold, Cough, Allergy, 
Bronchodilator and Antiasthmatic Prod
ucts, as published in the F ederal R eg
ister of September 9, 1976 (41 FR 
38419). This would conform to the dos
age schedules for other therapeutic 
agents which are used in combination 
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 years 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 combination 
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.l. 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

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 to a 1.5 g/m2 daily dosage schedule 
based upon surface area. This is strictly 
true only at the ages (years) when the 
average surface area is 1.5 m2. 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/m2 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 salicyluric 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 (JD=100 mg/kg daily) 
was greater than 3.0 g/m2 daily when 
calculated on the basis of surface area; 
greater than the maximum output of 3.0 
g/m2 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 Panel 
has revised the industry proposed sched
ule (Pediatric Schedule B) to conform 
with a daily dosage of 1.5 g/m2 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/m2 daily (ap
proximately 100 mg/m2/hour). There
fore the dose of 1.5 g/m2 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+ilOO 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 2.4 ±  0.2 g/m2 daily dosage to 
3.2 ±  0.5 g/m2 daily will increase the 
plasma concentration from 25 to 29 mg/ 
100 ml 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 - are based 
upon the 1.5 g/m3 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 to 
2 years and the frequency of adminis
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, e.g., tablets, liquids, 
etc. for these ingredients, the Panel has

included appropriate pediatric dosage After consideration of the data and 
recommendations for Category I  in- submitted comments, the Panel recom- 
gredients, where applicable, in the ap- mends the following pediatric dosage 
propriate sections of this document. 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

Age (years)

Pediatric (SO mg) dosage 
units1

Adult (323 mg) dosage 
unit *

Dosage
units

Total
dosage (mg)

Dosage
units

Total
dosage (mg)

Under 2....................................
2 to under 4................................

— —  —  ̂ ...... (3)
2

(3)
160

(3) (3)
162.5

4 to under 6............................ . 3 240 h 243.8
6 to under 9................................ 4 320 l 325.0
9 to under 11. ......................... 5 400 lk 406.3
11 to under 12............................ . 6 480 m 487.5

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

s 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 
pediatric 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 F ederal R egister  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 following warning: “Do not take 
this product for more than 5 days. I f  
symptoms persist, or new ones occur, 
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 
quartering 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 realizes 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 (c) 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 shouio 
also apply to acetaminophen product 
formulated for use in children oniŷ  
Therefore, acetaminophen products con
taining 80 mg (1.23 gr) tablets intenae
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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 
restriction on the maximum number of 
tablets in the containers of aspirin prod
ucts for pediatric use should also apply 
to acetaminophen products for use in 
children.
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G. drug c o m b in a t io n  standards

1. General comment. The Panel has 
iassified the active ingredients sub- 

I g d  for review into three pharmaco- 
| w- activities, i.e., analgesic, antipy- 
. ;lc and antirheumatic. For purposes of 

I fJr. khlhg standards for safe and ef- 
tho rf °*rug combination products, 
in®i Panel developed the policy not to 
ltoi 6 antirheumatic pharmaco- 
isv!» aci ivity in standard. This policy 

ased upon the Panel’s conclusion, de

scribed later in this document, that there 
are no acceptable Category I  claims for 
OTC labeling as an antirheumatic. (See 
part V. paragraph B.l. below—Category 
I  Labeling.)

Two major types 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 effectiveness 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 combina.tipns of active ingre
dients which have been shown 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
bined 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-antipyretics 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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rational in order to be included in. the 
proposed drug monograph.

A possible rationale 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 could be due to 
the drugs acting by different mecha
nisms or perhaps 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) Civ)) which states:

An OTC drug may combine two or more 
safe and effective ingredients and may be 
generally recognized as safe and effective 
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 effectiveness of any of 
the individual active ingredients; and when 
the combination, when used under adequate 
directions for use and warnings against 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 active 
ingredients when used alone.

The Panel recognizes that safety and 
effectiveness studies are desirable, especi
ally, when it becomes known or suspected 
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
ents 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 combination 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 inclusion 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 
affect 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 influence 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 F ederal R egister  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 no t), or per
sonal dislike. It is impossible to make a free 
choice in this regard unless the fuU 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.

Tn 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 moreTcompelling to have 
this information on all drugs.

In line with the Panel’s desire to expose 
the consumer to the smallest number of- in
gredients possible, 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 e f
fec ts ) .

Labeled indications should only be for 
the combinations o f 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 symptoms are 
present. Labeling should, therefore, fully 
reflect the activities of all active ingredi
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 minor 
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

dient (s) provided the product is labeled 
for the concurrent symptoms involved, 
e.g., “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
fective antihistamine active 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”.

h. Aspirin may be combined with ant
acid 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 I I I  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 I I I  labeling elsewhere in tins 
document. (See part VI. paragraph B.ld. 
below—Labeling claims for marketed 
products containing analgesics com
bined with antacid or buffering ingre-
dients.)

The Panel finds it irrational to 
claims for an antacid effect, e.g., “FO 
the treatment of heartburn, sour stom
ach and acid indigestion” , since aspinn 
may potentiate peptic ucler, cause stom
ach distress or heartburn. Aspirin ais
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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 HI. paragraph B.l.a.(2) (ii) 
below—Adverse effects on the gastroin
testinal tract.)

i. Aspirin may be combined with ant
acid active ingredient (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 (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 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 I I I  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 i l l  labeling elsewhere in this 
document. (See part VI. paragraph B.l.d. 
below—Labeling claims for marketed 
products containing analgesics combined 
with antacid or buffering ingredients.)

5. Standards for Category I I  combina
tion products, a. Combination products 
containing a Category n  analgesic- 
antipyretic or Category n  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.l.a.(2) (iii) below—Adverse 
effects on hypersensitive individuals.)

d. Combinations of analgesics with 
laxatives, or vitamins, are considered ir
rational since any conditions requiring 
such drugs should not be treated by 
nxed-ratio combination products. Con- 
uitions requiring treatment with such 
ucugs should be treated with single in
gredients. Vitamins combined with anal
gesic may encourage unnecessary pro

longed use of analgesics and are there
fore classified as Category II.

6. Standards for Category I I I  combina
tion products, a. Combination products 
containing a Category I I I  analgesic-anti
pyretic active ingredient and no Cate
gory I I  analgesic-antipyx 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 effective dosage are classified as 
Category HI.

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. Combination products containing 
one Category I  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 HI.

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 contributes 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 analgesic, 
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 I I I  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 Prod
ucts published in the F ederal R egister  
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 combination 
product. However, it should be demon
strated that there is a well-defined tar
get population requiring concurrent use 
of an analgesic and a night time sleep- 
aid. Otherwise, it is the Panel’s opinion 
that it would be more desirable to al
leviate the symptoms of pain which 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 Panel that several studies using a 
factorial design should be completed to 
demonstrate that the combination is 
safe and effective for a significant pro
portion of the target population requir

ing relief from both symptoms of pain 
and sleeplessness.

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

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.)

7. Standards for testing Category I I I  
combination- products. The Panel con
cludes that additional testing is required 
for Category I I I  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 n i  combination product re
quires a minimum of two studies by inde
pendent investigators which conform to 
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.) I f  the ingredient is placed in 
Category IH  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. (See part in ., 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 controlled 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 placebo, 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 HI. paragraph B .3 . below— 
Category i n  conditions for which the 
available data are insufficient to permit 
final classification at this time, and part
IV. paragraph B .3 . below—Category i n  
conditions for which the available data 
are insufficient to permit final classifi-

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



35372 PROPOSED RULES

cation at this time, and part V. paragraph 
B.3. below—Category I I I  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 using 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 salicylates, 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 oh 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 III. 
paragraph B.l.a.(2) Cviii) 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:

1. 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

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 drugs 
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 o f a warning on the labeling.

Methotrexate is a highly potent and 
very toxic drug which is prescribed for 
individuals with cancer or extensive pso
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
fully control the patient’s use of all other 
medications, thereby negating the need 
for a warning.

Sulfonamides are antibacterials em
ployed primarily in the treatment of uri
nary tract infections. Salicylates have 
been reported 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 hazard 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 
salicylate levels in the blood.
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I. DEFINITIONS

The Panel has adopted and uses the 
following definitions throughout this 
document: -

1. Acetaminophen analgesic equiva
lence value. The analgesic effectiveness 
for a prodhct containing acetaminophen 
when compared to the standard ace
taminophen 325 mg (5 gr) dosage uni.

2. Acetaminophen (pediatric dosa 
u n it). A  single dosage unit containing 8 
mg (1.23 gr) acetaminophen for children 
under 12 years.
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3. Acetaminophen (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 effect itself but contributes to the 
therapeutic 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 symptoms 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 used 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 Lb gr) aspirin 
with sufficient buffering capacity with 
antacid active ingredient (s) identified in 
§331.11 of the OTC antacid monograoh 
such that the finished product contains 
at least 1.9 mEq of acid neutralizing ca
pacity per 325 mg of asnirin 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 pro
vided the product is identified as buffered 
aspirin with labeling only as an analgesic 
and/or antipyretic.

12. Aspirin (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) aspirin and sufficient buffering 
capacity with antacid active ingre
dient^) identified in § 331.11 of the OTC 
antacid monograph such that the 
finished product contains at least 20 
mEq of acid neutralizing capacity 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 monograph and provided 
the product is id°ntified as highly buf- 
lyed aspirin with labeling only as an 
analgesic and/or antipyretic.

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

14. Aspirin (standard dosage u n it). A 
single dosage unit containing 325 mg (5 
gr) aspirin.

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 chosen 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 salicylate, or sal- 
salate when compared to the standard 
sodium salicylate 325 mg dosage unit.

18. Sodium salicylate (standard dos
age u n it). 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 misleading to the consumer. The 
Panel has discussed certain labeling 
claims classified as Category H I else
where in this document. (See Part VI. 
paragraph B.l.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.)

For many years drug manufacturers 
were primarily concerned with the ap
pearance 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, 
etc.) 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 respect 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, 
unless 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 asnirin 
and a standard asnirin tablet previously 
shown to produce clinical effects. I f  the 
blood level time curves were superimpos- 
able, it would be reasonable, based on all 
known studies, to assume that the for
mulations would have equal onset, dura
tion and intensity of pharmacological 
effects. However, if one product were 
substantially 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 intensity of analgesia response is 
not presently 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. pharmacologic effects, e.g., re
lief of minor aches and pains, become 
evident. These factors include the dis
integration or breakup of the dosage 
form (solids) into granules 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- 
quentlv 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
quents the bioavailabilitv of the active 
ingredient. There are also data that dem
onstrate differences even in'the dissolu
tion rates for the same dosage 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 available 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 of prod
uct formulation on the absorption and 
pharmacologic effectiveness of the active 
ingredient. Differences in formulation 
such as the difference between a tablet 
and a solution can affect the absorption 
characteristics of a drug product and 
consequently its therapeutic perform
ance. However, the Panel emphasizes 
that despite any apparent correlation 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 (formulations) of 
OTC internal analgesics, antipyretic and 
antirheumatic active ingredients are 
listed in the following chart:

Dosage Forms in  Submissions of Marketed 
Drug Products

Number of 
product

Solid dosage forms: submissions
Tablets:

Unbuffered-----------    62
Buffered ______________________  13
Chewable--------- ------------    3
Enteric-coated_________   1
Tim ed-release________________  3

C apsu les______ :----------------------------  1
Powders____________________________  4
G u m s______________________________  1

Liquid dosage forms:
D ro p s________________________ ___ s. _ 4
E lix ir s __1___________________________ 7
Highly buffered (effervescent) as

pirin for solution________________  2
Suspensions______ ________________  3
Syru ps___________________________  3

Suppository dosage forms:
~ Suppository _______________________  1

a. Solid dosage forms. It is evident 
from the above chart that the greatest 
number of OTC internal analgesic, anti
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 the incidence or severity of 
a drug’s side effects, e.g., the buffering of 
aspirin to modify 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 
blood in a given time. This unfortunately 
has not been demonstrated to be the case 
in those studies in which the dissolution 
rates of commercial unbuffered aspirin 
products have been compared, as dis
cussed below. The rate of bioavailability 
of most of the analgesics, such as aspirin, 
is related to its dissolution rate.

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

significant variation in dissolution rate 
and absorption rate between aspirin 
products demonstrates the need for a 
standard dissolution test which can be 
used to detect preparations 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 prbuosed a standard tablet 
dissolution test elsewhere in this docu
ment. (See rart VI. paragraph C.l.b. 
below—Asr*irin (plain and buffered) 
tablet dissolution testing procedure.)

The other maior 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. paragraph C.l.a below—Buffered 
aspirin acid neutralizing testing proce
dure.) The labeling of buffered aspirin is 
also discussed later in this document. 
(See part VI. paragraph B.l.d. below— 
Labeling claims for marketed products 
containing analgesics combined with 
antacid or buffering ingredients,)

Two forms of buffered aspirin are com- 
monlv used which the Panel has dis
tinguished 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 procedures discussed later in this 
document. (See part VI. paragraph C.l.a. 
below—Buffered aspirin acid neutralizing 
testing procedure.)

The quantity 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.

Buffered aspirin preparations are 
claimed 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 fro m  tn 
stomach and hence decrease the likeli
hood of local gastic irritation.

The Panel concurs with the ge^ra: 
consensus of a large number of s ûc“ . 
which demonstrate that buffered aspir 
is more rapidly absorbed from the ga. 
trointestinal tract. The evidence a
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seems to indicate that some individuals 
in the small subset of persons 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 I I I  labeling 
claims are discussed elsewhere in this 
document. (See part VI. paragraph B.l.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 wkter prior to oral administra
tion as a s'dlution. 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 decrease 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.l.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 
«>r massive gastrointestinal hemorrhage. 
Suitable Category I I I  labeling claims are 
discussed elsewhere in this document. 
(See part VI. paragraph B.l.d. below— 
labeling claims for marketed products 
containing analgesics combined with ant- 
aCAu°r bufferin8 ingredients.)

Although numerous buffering agents 
re avai^bic for tablet formulations, few 
uuies have been done to compare the 

^.^erent buffering agents on 
dissolution rate of aspirin from solid 

invfg*.e forms- In one study (Ref. 4) the 
in th tgaj'ors found a definite difference 

f  r^ e ° f dissolution of aspirin from 
hnffn 1s,5epending on the agent used to 

er fne aspirin. Eleven different buf

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 unbuffered 
products were tested. He found that 68 
percent of the 300 mg buffered aspirin 
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 
percent 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 unbuffered 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.

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 
cornpared to dissolution half-times of 
thè six unbuffered aspirin products, 
which were all greater and ranged from 
8V2 to 13% 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 
8V2, 8%, 10%, 11, 11% and 13% 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 dissolution 
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. Thé Panel has proposed 
suitable testing procedures elsewhere in 
this document. (See part VI. paragraph 
C.l. 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 conventional tablet. The 
Panel finds these chewable, 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) (ii) 
(b )(1 ) below—Mucosal erosion of the 
mouth.)

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 by 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 
chronic 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. 7). The results of the study showed 
that enteric-coated aspirin delayed ab
sorption and adequate salicylate serum 
levels were 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 erratic dissolution rates result
ing in unpredictable blood levels (unpre
dictable absorption rates) and conse
quently unreliable therapeutic effective
ness (Ref. 2). Other studies with enteric- 
coated aspirin tablets of different for
mulations have shown effective blood sa
licylate levels (Ref. 8).

It has been found that a significant 
proportion of commercially available 
enteric-coated tablets are either 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 factors such as gastric emptying 
time.

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

Timed-release dosage forms encom
pass the principle of a controlled release 
of drugs from oral dosage units. They 
provide the advantages of increasing the 
intervals between dosing and at the 
same time increasing the duration of 
action. However, effective 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 fbrmulated 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, e.g., 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 e f
fect in postpartum patients. Stubbe et 
al. (Ref. 12) suggest that a cellulose 
acetate phthalate coating on tablets 
slows salicylate 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 I I I  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 asoirin 
formulated in smaller than the usual size 
of particles. Such forms are as safe and 
effective as ordinary aspirin but if special 
claims relate to such characteristics as 
raoidity of onset or higher blood levels 
they are classified as Category II I  since 
no convincing data are available that 
micronizing confers any favorable prop
erties to aspirin beyond those found with 
regular aspirin.

Capsules 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 
principal 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 more 
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 aa “ 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 «  
the tissue is highly inflamed of abraded 
because aspirin is irritating to the mu
cosal tissue as discussed above. Tn̂  
Panel recommends that claims of as
pirin-containing gum for the relief o 
sore throat or the use of aspirin as 
gargle for a local effect properly belong 
in a review of ingredients claimed 
treatment of sore throat in general a 
should therefore be deferred to the a 
visory Review Panel on CPTC oral cav 
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 
dosage and Category I  labeling claims 
recommended by the Panel. (See part 
III;, paragraph B.l. below—Category I 
Labeling.) However, such product form
ulations containing aspirin should in
clude 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”. 
As with chewable tablets discussed above, 
oral mucosal damage may occur from 
the use of chewing gum aspirin products 
and the effect of aspirin on blood clot
ting may be a factor in such situations.

b. Liquid dosage forms. Although liq
uid dosage forms are used for OTC in
ternal analgesic, antipyretic and antir 
rheumatic drug products, they are not 
as commonly available as the solid dos
age forms. For chemical reasons, aspirin 
is not readily available in liquid form. 
It is reasonably stable in dry air, but 
in the presence of moisture is slowly 
hydrolyzed to acetic acid and salicvlic 
acid. Currently only acetaminophen, 
choline salicylate and salicylamide are 
available in liquid preparations. Theo
retically, liquid dosage forms, i.e., drops, 
elixirs, suspensions and syrups, should 
have one chief advantage over solid 
dosage forms in that they are more rap
idly absorbed and consequently should 
have a more rapid onset of action. How
ever, unless a significant difference in 
the onset of clinical analgesia can be 
shown, this theoretical speculation is 
moot.

These preparations, which are usually 
flavored for consumer acceptability, are 
promoted for use as drops for children 
to relieve the pain and discomfort of 
teething, tonsillectomy, etc. Drops may 
be administered orally directly from a 
calibrated dropper or mixed with food 
or liquid prior to use. The elderly and 
individuals who have difficulty swallow
ing solid dosage forms may find the 
liquid dosage forms easier to take.

As pointed out above, with more rapid 
absorption of liquid dosage forms, one 
would expect peak blood levels and thera
peutic effectiveness to be attained sooner 
than with solid dosage forms. No sig
nificant advantage in this respect, how- 
ever> has been demonstrated.

c. Rectal suppository dosage forms. 
Practical reasons underlie the necessity 
lor the use of the suppository dosage 
iorm. Its use is indicated, for example, 
™ lndividuals who are vomiting, are 
unconscious, are suffering from extreme 
gastric irritation, or are otherwise de
bilitated and not able to take an oral 
QjSâ e. ôrm- In such individuals, rectal 
administration may be practical. Sup
positories are dosage forms that melt 
aud undergo dissolution, after rectal in
sertion, releasing the active ingredient(s) 
nich are then absorbed and produce 

lwf- Pharmacologic effect. There are 
uniting factors which can influence each 

tÍ mehing, dissolution, or absorp- 
h»n comP°sition of the suppository 
f can be a very important limiting 
npr t ‘ If h *ails melt at body tem
perature or melts too slowly, the indi

vidual may pass the intact suppository 
without receiving any pharmacologic 
effect. On the other hand, if the base 
melts too rapidly and the active ingre
dients) is very irritating to mucous 
membranes, adverse effects may result 
(Ref. 13). This is a problem, especially 
for drugs such as aspirin which may 
cause local irritation.

Variability in the melting time of 
suppository bases may result in varia
tions in the blood levels of the active 
ingredient (bioavailability) so that the 
pharmacologic and therapeutic effective
ness of the drug is not achieved. An 
example of variations in the bioavaila
bility of suppositories is demonstrated 
in a study in which the salicylate absorp
tion from five brands of commercially 
available aspirin rectal suppositories 
was studied in four adult male subjects 
(Ref. 13). All subjects received each of 
the five brands at intervals of at least 1 
week. The urinary excretion rates of 
total salicylate served as an index of 
the extent of absorption from the five 
brands of suppositories. The rate of ab
sorption from the suppositories was slow 
compared to absorption of the drug given 
orally in tablet form. Within a 2-hour 
retention period, only about 40 percent 
of the dose was absorbed from one of the 
five brands, and an average of only about 
20 percent of the dose was available 
from the other four brands. It was found 
that longer retention times tended to 
diminish the differences in absorption 
between brands. Only after a 10-hour 
retention period was absorption of the 
drug nearly complete in most cases. Gen
erally, the slow absorption from the sup
positories, and the inability to control 
the retention time due to defecation 
needs, make the use of suppositories a 
questionable dosage form for aspirin or 
salicylate therapy.

Because suppositories may have dif
ferent melting or dissolution rates and 
therefore provide unpredictable bioavail
ability of the drug contained in them, 
the blood levels achieved may be too 
low to be therapeutically effective or very 
high and produce toxic effects. There
fore, the Panel has classified supposi
tories in Category III. The Panel rec
ommends that suppository formulations 
demonstrate blood levels (rate and ex
tent of absorption) or pharmacologic ef
fectiveness comparable to and the inci
dence of side effects (including irrita
tion) not greater than, those seen with 
preparations given in conventional dos
age. Furthermore, suppositories can pro
duce irritation to the rectal mucosal cells. 
The extent of the irritation depends on 
the active ingredient and the chemical 
composition of the base. For these rea
sons, each suppository formulation must 
be subjected to study in human subjects. 
(See part III. paragraph B.l.a(2) (ii) lb)
(2) below—Rectal irritation.)

3. Factors affecting drug absorption. A 
decrease in the rate and extent of 
gastrointestinal absorption (bioavail
ability) of a drug may produce a de-? 
creased pharmacologic effect of the drug. 
Not only can the formulation influence 
drug absorption but physiological vari

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. I f  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 
pharmacologic effect of a drug. In the 
case of analgesic agents, the relation
ship between blood levels and pharmaco
logic effectiveness has not been well 
established. 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 pharmacologic 
effectiveness. Evaluation of pharmaco
logic groups, a. Analgesic effectiveness. 
The most important 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 
based 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 analgesics 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 tne 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 III. 
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 
effectiveness 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 curab’e and there
fore treatment must include the use of 
anti-inflammatory agents. One problem 
in assessing a claimed antirheumatic 
drug is the fact that the disease itself 
may change spontaneously. 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 agent. To achieve the desired ef
fect, large doses administered over a 
prolonged period of time are usually 
necessary. The Panel’s recommenda
tions oertaming to the evaluation- of the 
effectiveness of a claimed OTC anti- 
rheumatic drug are discussed later in this 
document, (^ee part V. paragraph C. be
low—Data Required for Evaluation.)

d. Drug blond level determinations. 
Many 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 drug 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 emphasizes 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 presently 
understood. However, the Panel does 
recognize that an important value of 
drug blood* level comparisons is that they 
do give an indication of comparative dis
solution rates. I f  an analgesic product 
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

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 o f' 
pharmacologic effects. 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 influenced by 
gastric pH. I f  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. Appreciable plasam con
centrations are found in less than 
minutes ; after a single dose, a peak value 
is reached in about 2 hours and 
gradually declines. Rate of absorption is 
determined by many factors, partie 
ly the disintegration and dissoluti 
rates if tablets are given, the pH aim  

* mucosal surfaces, and gastric emp y

2. Biotransformation. Aspirin, which is 
sorbed as such, is first rapidlyhy- 
olyzed to salicylic acid by esterases
esent in the gastrointestinal tract.
5od cells, and serum, but P^mardy ^  
e liver. This is a rapid reaction w 
is a half-life of 15 to 20 ^nutes (Rem
and 2). As a result of this raP“ ^  
olysis, plasma concentration of asP1 
low (less than 20 microgrmns/ml^^ 
e usual therapeutic doses (^ . ;  nsfor- 
lic acid, then undergoes biottaig ̂
ation which occurs in ^ ^ .^ z y m e s  
irticularly in the liver by the en y
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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- 
droxybenzoic acids. These metabolites 
are found in the urine; the conjugates 
and gentisic acid have also been identi
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 acyl 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 biotransforimtlon 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 been found to 
change from first-order to near zero-order 
kinetics when the amount of salicylic acid in 
the body exceeds the quantity derived from 
the biotransfcrmation of about 1 g of 
aspirin: the glucuronide conjugating system 
is saturated at somewhat higher levels of 
salicylic acid. When conventional dosage 
forms are administered and the aspirin is ab
sorbed norm ally, it would take only two tab
lets to reach the level at which salicyluric 
acid form ation ceases to be a first-order 
phenomenon.

When the salicylic acid derived from 
aspirin in th e body is below satur ition 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 
>or salicylate elimination is its conjugation 
with glycine, since the first-order rate of 
Salicyluric acid formation is much faster 
wan the rates of the glucuronide syntheses. 
When doses of aspirin of 1 g or more are ad-

lnistered, the glycine conjugation reaction 
Becomes practically zero order and. the glu-
uronide conjugation with the phenolic 

group of salicylate also approaches the limit
its capacity. As a consequence, the overall 

in»6 eliffiination ° f  the s licylate derived 
p ^  iarge doses of aspirin displays complex

etics, indicative of a mixture of apparent
ro-order and first-order processes * * * 

asm curves *or the 1.0 and 1.5 g doses of 
«•vis n n°t become linear until the sali- 
ou»C fCit* remai'hing in the body drops to the 
M antity equivalent to about 300 mg of 
Wit/1« ThiS indicates a lack of conformity 

first-order kinetics. Below 300 mg the

curves for all three doses are linear and first 
order. Moreover, the time required to elimi
nate 50 percent of the salicylate in the. body 
lengthens as thejdose 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 wasf studied 
over a dose range of from 0.25 to 2.0 gm. 
of aspirin. It was found that when the 
amount of salicylate in the body of normal 
adult 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 qualitatively and 
quantitatively, and the results of the present 
study have potentially 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). I f  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 ) .

I f  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 0.64 g dose and 52.1 percent after a 
0.97 g dose (Ref. 6) . The subject becomes 
more complicated if one considers the 
great variabi’ ity of salicylate metabolism 
and elimination when large doses (1 g) 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 necessary to reduce body 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 these differences 
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 half

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 content in a subject who eliminates 
the drug at the observed average rate 
(elimination-rate constant 0.138 hr.-1) is 
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% greateV 
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. 5) also recom
mended adjusting individual dosage in
tervals 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 differences 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 
salicyhiric 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 Mandel (Ref. 9) as fol
lows:
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Plasma 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 ml and is reached in 100 to 120 min. A f
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 tend to be ex
creted less rapidly, thereby reducing the need 
for sustained tablets.

A large part of the salicylate in the blood 
is 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 phenolic group 
markedly enhances the attraction for pro
teins. Aspirin itself, however, undergoes little 
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 cf blood levels of 
salicylate is still-unclear. In dogs salicylate 
levels after oral administration can actually 
still 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
sentially equal, the total concentration in 
Joint fluid is only one-half of the peak 
plasma concentration, since joint fluid con
tains less protein and therefore less protein- 
bound drug However, the synovial fluid drug 
concentrations remain higher for consider
ably longer periods.

The salicylates are distributed through 
a volume of body water much greater than 
that of the extracellular fluid. Studies on 
rats showed that the concentrations in the 
liver, 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 serupi, 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 concentration. In four mammalian 
species, 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
lective concentration effects in certain por
tions of the brain. At first, the more vascu
lar gray matter takes up the drug more rap
idly, 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

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 action of salicylates and 
raises its concentration in brain an^ 
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
valent 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 lower 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 salicylate clear
ance; however, the mean clearance is about 
four times 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 is 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 salicylurate are nonlonized and readily 
back-diffuse. High rates of urine flow de
crease tubular back diffu°ion, whereas the 
opposite is true in oliguria. The conjugates 
of salicylic acid with glycine and glucuronic

acid are water-soluble organic acids that do 
not readily back-diffuse across the renal 
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 inhibi
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 particuia . 
high carbohydrate test meals have been 
found to retard acetaminophen absorp
tion (Ref. 2). Acetaminophen absorption 
has also been found to be inhibited y 
activated charcoal (Ref. 3). The autno 
found that 10 g activated charcoal aa- 
ministered immediately after the or 
administration of 1 g acetaminop , 
reduced absorption by 69 to 77 perce 
in 2 subjects (Ref. 3).

Peak plasma concentrations after 
administration of acetaminophen
been reported to occur in 30 to 60 
utes (Ref. 1). In an unpublished stuoy 
it was found that peak plasma 
after acetaminophen administratio
were reached between 40 and 67 m
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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 phenyl)- 
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:
17 e t0 58,5 Percen t as glu cu ro n id e .
17.5 to 33.9 percent as sulfate.
•5 to 6 .1  percent as mercapturate.
•4 to 5.9 percent as cysteine conjugate.

.J"0. -̂5 percent as free acetaminophen 
(Ref. 9), ^

*  **as been suggested that the hydrox- 
y ated metabolites are responsible for 

etnemeglobin formation and hepato- 
acptC1̂y <Ref- 1 )- The administration of 
rpnawinopken to Patients with impaired 
cum i f•nction results in increased ac- 
intu a i°n acetaminophen conjugates 
cann asma because of poor excretory 

p «ty  but only in minor changes in the
nrmv?la  Conc?ehtrations o f free acetam i
nophen (Ref. n .

e metabolism of acetaminophen has 
een sbown to be markedly changed by

the concurrent administration of salicyl
amide (Ref. 8). The authors found evi
dence of competitive inhibition by sali- 
cylamide in the formation of acetamino
phen glucuronide and sulfate. This effect 
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 
antirheumatic drug products. After care
fully reviewing all of the available data, 
the Panel has classified the data into 
analgesic, antipyretic and antirheumatic 
agents. ( See part II. paragraph I. above— 
Definitions.)

III. A nalgesic  A gents

A. GENERAL DISCUSSION

The Panel has defined OTC analgesic 
drugs as agents useful to relieve occa

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, e.g., 
acetaminophen. All of these agents are 
administered orally and in special cases 
rectally. Since these agents are not as 
potent as the strong analgesics the milder 
agents are most effective for relief of 
mild to moderate pain. Mild analgesics 
probably achieve their effect through, 
several mechanisms. The 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 hypothalamic 
site for the analgesic as well as the anti
pyretic effects. This is supported by the 
fact that analgesic doses do not cause 
mental disturbances, hypnosis, or change 
in modalities of sensation other than 
pain. Both 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 any 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. I f  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 OlTC 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 
years of age (See part II. paragraph P.3, 
above—Statement cm children’s dosage.) 
Therefore, the Panel recommends that 
all OTC analgesics contain the warning 
for adults, “Do not take this product for 
more than 10 days. I f  symptoms persist, 
or new ones occur, consult your physi
cian” , and for children under 12 years of 
age, “Do not take this product for more 
than 5 days. I f  symptoms persist, or new 
ones occur, consult your physician”.

B. CATEGORIZATION OP 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 .Magnesium sallcy-
Acetaminophen late
Calcium carbaspirin Sodium salicylate 
Choline salicylate

a. Aspirin. The Panel concludes that

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 
(Refi 3).

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

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

Investigators)
Aspirin

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

Beecher et.ai..........*....... .
Boyle et al......................
Brenman.....................
Bruni and Holt...............
Carlsson and Magnusson.
Cass and Frederik..........
Cass.pt al------ ----------- -
Currier and Westerberg.. 
DeKomfeld and Lasagna.
DeKomfeld et al.............
Feinberg et al...........
Forrest...........................
F re y .... '. — .............
Houde et a l.........—
Houde & Wallenstein____

Postoperative.............................-
Mixed chronic........................- - - -
Postoperative dental, outpatients.
Postpartum.......... .......................
Headache, outpatients.................
Mixed chronic...........................
Mixed chronic................ - ....... .
Headache, outpatients r f . . . ...... -•
Postpartum.........- - - - - - - - .......... -

Mixed musculoskeletal, outpatients—
Mixed acute and chronic . ̂ ..... .........-
Headache, inpatients and outpatients.
Cancer........ ..................... - ................
...... do...............................- .................

Kantor etal ........................................... ........Postoperative and fracture.
D o.................................... -...............................Postpartum.........................

Lasagna et a l.............................................- .................. --- -d°---— - - - - - -------- -
Miippp & DeJone HGsdschct outp&tipnts.---■
Marrs et ftl_ ■ "  ................................. - ........Mixed chronic and acute..
Murray ___ ____ -r____ ______ ___ Headache outpatients.-----

Orkin et al..... .........
Settel......................
Sevelius & Colmore.
Sunshine et a l--------
Uhland.................. .
Valentine & Martin. 
Zelvelder................

Postpartum...................
Mixed chronic................
Postpartum...................
Mixed acute...................
Postpartum and mixed—
Postoperative............... --
Mixed chronic and acute.

600.
650.
650.
650.
1,000.
300 to 650. 
325 to 600. 
650.
600.
650.
325 or 650. 
300 and 900. 
650.
600.
400, 600 and 

900.
600.
600 and 1,200. 
600 (?).
600 and 1,200. 

-325.
163, 325 and 

650.
. 600.
650.
325 (?).

. 650.
625 or 650. 
325.

. 500.

Beaver also noted that because of the 
consistency of aspirin’s analgesic activ
ity in well-controlled 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 1965

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 
10 days.

(1) Effectiveness. Aspirin is bv far the 
most widely 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 popularity in this 
country, it has been extensively dis
cussed in the medical and scientific lit
erature.

Aspirin is useful in mild to moderate 
pain not only when the pain is localized 
but also when it is widespread. Studies 
on cancer pain suggest 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-

Investigator(s) Type of patient, etiology of pain, or both A ^ r in d o ^

Bloomfield, et al. (reference 6 ).....................
Bloomfield and Hurwitz (reference 7).....................
Bloomfield et al. (reference 8)..................................
Calimlim etal. (reference 9 )......—...........................
Cooper and Beaver (reference 10).......................—
Hill and Turner (references 11 and 12)...................
Lamphier et al. (reference 13).................................
Moertel et al. (reference 14)......................................
Moertel et al. (reference 15)....................... - ............
Moertel et al. (reference 16).....................................
Murray (reference 17)..............................................
Parkhouse et al. (reference 18).................................
Parkhouse et al. (reference 19) - ...............................
Stenport (reference 20)..........................................

Episiotomy............- ...........
Tourniquet and episiotomy.
Episiotomy.................... , -
Postoperative..... .........—
Oral surgery.......................
Postoperative....................
Postoperative................. . . .
Pancreatic cancer pain-------
Various, mild to moderate.
Cancer................................
Headache......................—
Postoperative........ . ...........
Postoperative.....................
Orthopedic, postoperative..

600.
1,200.
900.
650.
650.
600.
325.
650.
650.
650.
648. ^
300 to 1 ,200. 
600.
600.

In 1967, Murray 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-

rin ingestion. .
The blood level below which aspirm 
ineffective as an analgesic 

en adequately demonstrated bec 
lalgesia has not been shown t° . 
late directly with levels of salicylates 
the blood. However, Beaver noted tha 
e use of graded doses can illustrate 
ireshold phenomenon (Ref. 3).
In another study by Murrav, a grow
medical and pharmacy students u

aded doses of aspirin to treat 
she (Ref. 21). He showed that 163 mg

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



PROPOSED RULES 35383
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 mg was signifi
cantly better than the placebo.

In another study, Modell and Houde 
showed a dose related increase in pain 
relief when 400 mg, 600 mg and 900 mg 
asnirin were administered to patients 
with cancer (Ref. 23).

Kantor fou^d that within a popula
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 mg and 600 mg 
doses of asnirin. However, both levels of 
aspirin were significantly more effective 
than placebo (Ref. 6). Later in 1970, 
Bloomfield et al. confirmed Kantor’s re-' 
suits regarding the differing levels of 
effectiveness of aspirin in relieving the 
Pain of episiotomv (Ref. 7).

Hill and Turner (1969) annroache 
the analgesic evaluation problem fror 
a different point of view. In a double 
bund studv, aspirin was compared to th 
narcotic analgesic meperidine in pa 
tients with post-operative pain rangin 
rom “mild” to “severe.” They conclude 

mat aspirin was preferred at the milde 
levels of pain while meperidine wa 
Preierarble at the severe pain levels (ReJ 

L However, these same researcher 
t, ®no^ er double-blind study in pa 
ents with pain following gvnecologica 

rimfery could n°t differentiate meperi 
nnn.Vaf^ r n̂ anc* Plac®bo “ in the patien 

as a whole” but couid dis 
siflii them when Patients were clas 
pai« ^  ) °  the initial severity of thei 
havp hRef‘ 12) v Thls !atter study coul< 
sitv w f n insensitive if the pain inten 
bat««! not been considered and illusS & s y y* “
the ânaUrV  ̂ aI* il971) hqve evaluate« algesic effect of 650 mg aspirin a;

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) compared 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 all 
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 650 mg again 
proved significantly better than placebo. 
Neither 32 mg pentobarbital nor 65 mg 
caffeine appeared to increase efficacy in 
patients with cancer. However, adding 
65 mg codeine, 25 mg pentazocine, or 9 
mg oxycodone did significantly 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. I f  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 Panel believes that in light of this 
extensive use and long marketing his
tory and the relatively low incidence of 
serious toxic effects associated with 
short term use of presently recom
mended doses, the safety of aspirin has 
been well-established for the majority 
of the population and the risk benefit 
ratio is low. However, the Panel wishes 
to make clear that this does not mean 
that aspirin has no adverse effects. In 
fact, the Panel has identified eight areas 
of concern where aspirin may have some 
potential for adverse effects including 
effects on organ systems, 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 con
comitantly with other drugs. The Panel 
believes that subsets of the population 
at risk can be identified so that adequate
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labeling can be established to provide for 
safe OTC use of the drug. The safety 
of aspirin is discussed below. The Panel 
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:

S u m m a r y  o f  S a f e t y  C o n s id e r a t io n s  
W it h  U se o f  A s p ir in

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 occult 
bleeding and in some persons 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.

ad ver se  e f f e c t s  o n  t h e  k id n e y

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 

W ITH OTHER DRUGS OR BY PERSONS W ITH  
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.

(i) 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 
(posttonsilectomy), 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
tion. 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 H ) 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, e.g., patients with rheuma
toid arthritis; patients with liver disease 
which limits the production of prothrom
bin (blood clotting factor I I )  ; and pa
tients .yvith 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, 
épistaxis (nose bleed), and postdental 
extraction bleeding (Refs. 9 and 10), 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 vitro 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. This occurs with doses 
of aspirin far below those required for 
a hypoprothrombinémie 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, demonstrated, by an 
in vitro method, that aspirin did not 
have any effect on cholinesterase inhibi
tion (Ref. 14). In the study, aspirin, 
salicylic acid and physostigmine (a 
known inhibitor) were compared. The 
dosages of aspirin and salicylic acid were 
correlated to the average amount of non
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 enzyme preparations, 
suggests that in vivo cholinesterase con
centrations are too substantial for as
pirin doses, at least recommended doses, 
to have any influence.” Still, others have 

- proposed that inhibition of prostaglan
din svnthesis leads to vasodilation and 
pooling in the microcirculation (Ref. 5). 
While, as 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 vivo and in vitro aggregation of 
platelets.

The effects of aspirin on platelet func
tion were shown almost simultaneously 
by-several indeuendent 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. . . . .  .

We;ss and Aledort reported that bleed
ing time was increased by a mean value 
of 3.3 minutes in 10 normal male subjects 
receiving 350 mg aspirin (Ref. 16). Tney 
first reported that aspirin interfered wim 
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 tn
wound is standardized (“ template biee 
ing time” ) (Ref. 21). Aspirin 975 mg 
gr) increased the mean bleeding 
from 5.5 minutes to 9.5 minutes on ‘
peated tests by different mvestigamrs
(Ref. 19). The population distribute 
this trait appeared to be heterogen ous.

Mielke and Britton found that ^  
.m’g dose of aspirin each day maimainea 
the prolongation of bleeding tun 
that no greater effect was obtain 2) 
higher doses (900 or 2,700 mg)
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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 counts 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 
?r 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 
or aspirin, respectively.

Buettinghaus and Tenhaeff (1973) 
fated that 16 of 24 patients taking as- 

developed hematoma (a swelling 
with extravassated blood) in the 

und regions following abdominal sur- 
8 or hysterectomies (Ref. 33).
*h„,e Vries and Ten Cate have suggested 
¡ r ;  thrombocyte damage may be re- 
(PY s ,e tor many cases of menorrhagia 

cessive menstrual discharge), post-

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). Hemorrhage 
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 occurred 
in the 100 patients medicated with acet
aminophen in an identical manner. Sim
ilar results were also reported by Hersh 
who carried out a controlled study in 
patients having dental extractions (Ref. 
30). Hersh (Ref. 30) conducted a ran
domized 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 a physician” . The Panel has discussed 
chewable tablets and gums earlier in this 
document. (See part II. paragraph J.2.a. 
above— Solid dosage forms.)

Thè effects of aspirin on hemostasis 
in the newborn may be particularly haz
ardous since infants metabolize drugs 
slowly and are particularly susceptible 
to central nervous system hemorrhage 
(Ref. 25). Bleeding episode^ 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 Bleyer 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 potentially serious drug ef
fects were detected in infants born of 
mothers who had taken ordinary doses 
of aspirin during the last 2 weeks of 
pregnancy. They indicated that an aspi
rin-induced decrease in clotting ability 
may have clinical relevance particularly 
during difficult traumatic deliveries or 
in the presence of other clotting defects 
(Ref. 38). The effects of aspirin on ma

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) (c) below—Effects 
on maternal and newborn hemostatic 
mechanisms.)

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

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

For the various reasons discussed 
above, the Panel has concluded that be
cause aspirin can promote or increase 
bleeding after it has been absorbed into 
the bloodstream all preparations con
taining aspirin regardless of formulation 
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.l. below— 
Category I  Labeling.)
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(ii) Adverse effects on the gastroin
testinal tract. Aspirin has several ad
verse effects on the gastrointestinal trac';' 
These range from relatively mild effects 
such as gastric distress (minor stomacn 
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 sastrointe * 
tinal sites. The Panel concludes that an 
products containing aspirin should i 
elude the labeling warning, “Cau“ °*‘. 
Do not take this product if you nav 
stomach distress, ulcers or bleeding 
lems except under the advice and sup
vision of a physician” . ocnirin

The direct and indirect roles of aspi 
in producing or potentiating these d i _  
ent types of mucosal damage or bleeai b 
in the gastrointestinal tract are <comp' 
and have been controversial. Disag 
ment, in part, has been due to the 
interacting variables related to drug 
and to the disease processes mvoiv
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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 jaot take aspirin; 
people who have aspirin dyspepsia are in 
danger of serious gastric hemorrhage 
under circumstances as yet undefined.” 

(a) Gastric distress. Gastric distress 
or gastric intolerance including dyspep
sia (heartburn), nausea and epigastric 
pain is a subjective response that can oc
cur after usual doses of aspirin and sali
cylates in about 2 to 10 percent of the 
normal population (Refs. 1 through 7). 
The incidence or severity of gastric dis
tress caused by aspirin is not necessarily 
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 
<«efs. 10 and 11).

Buffered aspirin tablets are claimed 
Í0 reduce the incidence of gastric dis- 
sr̂ , t 0 aspirin which may be true in a 
in # number of normal individuals 
wefs. 12 and 13). (See part I I  para- 

Jj*&pn J.2.a. &k°ve—Solid dosage forms.) 
in» i ne  ̂^as discussed a suitable label- 
wh- Ĵa.m ôr buffered aspirin products 
mch is classified as Category I I I  and 
cussed elsewhere in this document.

(See part VI. paragraph B.l.d. below— 
Labeling claims for marketed products 
containing analgesics combined with 
antacid or buffering ingredients.)

Gastric distress appears to provide one 
of the best means of identifying a high 
percentage of individuals who may be at 
risk of gastrointestinal hemorrhage after 
aspirin ingestion. Gastric distress can be 
categorized according to its cause as fo l
lows: Gastric distress caused by an un
derlying gastrointestinal disease which 
predisposes a person to bleeding; gastric 
distress related to recent aspirin inges
tion; and gastric distress related to tem
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 apd 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 gastrointestinal 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 suscepti
bility to dyspeptic symptoms (Refs. 8 
and 11).

Vining (Ref. 20) in 1957 reported a 
higher incidence of gastric distress in 
rheumatoid arthritics taking aspirin 
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 occult 
bleeding between rheumatoid arthritics 
and normal subjects indicating as in 
other studies that there is no correla
tion between occult bleeding and inci
dence of gastric distress. (See Part III. 
paragraph B.l.a.(2) (i i ) ie ) below—Oc
cult bleeding.)

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

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

(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

the gastrointestinal tract (Refs. 1, 6, 10, 
23, and 24). The effect is acute and oc
curs in most normal individuals (Ref. 
10) and has also been demonstrated in 
several animal species (Refs. 6, 25, and 
26)-. Prolonged contact with aspirin pro
duces direct damage (focal necrosis) and 
sloughing (desquamation and exfolia
tion) of surface cells (Refs; 6, 8, and 10). 
Erosion can occur in the mouth (Refs. 6 
and 27), rectum (Refs. 28 and 29) and 
stomach mucosa (Ref. 6) with concen
trated solutions of aspirin (Ref. 26), and 
with particles of plain, buffered and 
combination aspirin tablets (Ref. 6).

(1) Mucosal erosion of the mouth. As
pirin-containing gum has produced a se
vere lesion of the inner wall of the cheek 
which promptly healed upon discontinu- 
tion (Refs. 27 and 30). Kawashima 
et al. (Ref. 30) in 1975 reported that 
aspirin tablets applied directly to the 
mucous membranes of the mouth for a 
local anesthetic effect have resulted in 
oral lesions on the roof of the mouth. 
Roth et al. (Ref. 6) found that aspirin 
preparations (tablet) allowed to remain 
in contact with mucous membranes of 
the mouth for 30 minutes produce a 
white opaque buccal mucosa capable of 
being peeled off with the slightest ma
nipulation. They placed a quarter of sev
eral commercial plain, buffered and 
combination aspirin tablets between the 
lower lip or cheek and gums of 26 normal 
subjects for 30 to 60 minutes. In every 
case the aspirin produced an irregular 
opaque lesion with sloughing of cells 
characteristic of acute superficial necro
sis.

(2) Rectal irritation. The Panel con
cludes that aspirin taken rectally in a 
suppository dosage form may have a di
rect local irritant effect on surface mu
cosal cells. The irritating effect of rectally 
administered aspirin can be alleviated by 
changes in the composition of the ma
trix of the suppository vehicle. The ad
verse effects '  of aspirin appear to be 
related to the chemical composition of 
the suppository base (Refs. 31 and 32) 
and to the rate of absorption of aspirin 
from the suppository base (Ref. 33).

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

In a study reported by Cacchillo and 
Hassler (Ref. 32), 11 male volunteers 
were administered 650 mg aspirin in one 
of three different types of suppository 
bases on 1 day for 3 successive weeks. On 
the fourth week, 650 mg aspirin (tab
lets) was given orallv to compare the oral 
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 ofv absorption 
through this vehicle is assured when 
employed rectallv” , but also that “ little 
or no irritation” occurred.

The rate of absorption of aspirin rec- 
tally was related to the incidence of ir
ritation in a study by Borg, Ekenved, El- 
ofsson and Sjogren (Ref. 33). They for
mulated suppositories with two neutral 
triglyceride mixtures as the bases, i.e., 
Witepsol H15 with a melting range of 
33.5° to 35.5° C and Witepsol E75 with a 
melting range of 37° to 39° C. Male vol
unteers were administered 750 mg gnd
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) Stomach mucosal damage. Aspirin 
has a direct damaging effect on mucosal 
tissue which is not dependent on the 
presence of 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

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 appearance 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 found 
only in cells and therefore reflects 
sloughed or damaged mucosal cells (Ref. 
8). Accumulation of DNA in gastric fluid 
occurred in about 10 minutes in 9 of 12 
subjects receiving aspirin (Ref. 8) which 
is similar to the percent of subjects show
ing direct 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 been 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 (excessive 
acid secretion) 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 hydrochloric acid). 
Therefore, gastric acidity is not essential 
for initial direct irritation. Marked hy
peremia with submucous hemorrhage 
(hemorrhagic erosive gastritis) occurred 
in 1 of the 16 patients. Salicylic acid also 
caused direct gastric irritation but was 
less severe. Contact with 20 percent alco
hol for 10 minutes did not have a direct 
effect on the gastric mucosa.

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

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 c611 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 also 
pass into the space just below the surface 
cell (lamina propria), which 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 bleeding to hemorrhagic 
erosive gastritis to major gastrointestinal 
hemorrhage are all related 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 important factor 
in some adverse effects of aspirin on 
the gastrointestinal tract. It  is probably 
associated with increased occult bleeding 
following single and multiple doses of 
aspirin. It  may contribute at least in 
the beginning stages of aspirin-induced 
gastric 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 fac
tors which can initiate hemorrhagic 
erosive gastritis and aspirin has other 
effects independent of gastric acid whicn 
may be of equal or greater significance 
in contributing to massive gastrointes
tinal bleeding.

(d) Other mechanisms of aspirin dam
age. The Panel agrees that there is very 
good evidence in both animals and man 
that the Davenport mechanism is one 
important effect of aspirin. However, 
to conclude that this mechanism is tne 
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 pathologies 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. I f  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 aspirin, 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. Jjower concentrations 
of aspirin are needed to initiate cellular 
dysfunction. Indeed the.cellular effects of 
these agents are consistent with the di
rect mucosal effects seen in nonacid 
mucosal cells (mouth).

However, this would not explain why. 
several anti-inflammatory agents cause 
gastric erosions and massive gastric 
bleeding but do not affect the hydrogen 
ion barrier and vice versa.

(2) Relationship between aspirin dam
age and bleeding. Studies using the gas
tric potential difference which is the 
most sensitive way to measure changes in 
the hydrogen ion barrier in man show 
that 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- 
®g. Indeed this was recognized by Dav
enport (Ref. 40) who raised the question 
why does bleeding occur during back 

diffusion following salicylate injury and 
not during comparable diffusion after 
many other forms of injury.” Bile can 
cause changes in the barrier at neutral 
„ which is-said to be augmented by the 

enect of aspirin (Refs. 40 and 55). Some 
oiscrepaneics can be resolved by con- 
pff eiflng additl°nal direct and indirect

ects of aspirin and other agents on 
mucosal blood flow.

(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 
in. 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 man (Ref. 61). There is general agree
ment among most authorities that the 
primary mechanisms involve first, ab
sorption of aspirin into the cell, followed

by the direct effects of aspirin on cellular 
metabolism and the integrity of the 
mucous membrane which initiates the 
subsequent indirect effects o,f 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 cellular 
damage and exfoliation. It  may also in
dicate that multiple effects are involved.

Occult bleeding can be readily meas
ured by well-known techniques used for 
the detection of blood in the feces, such 
as the use of radioactively-tagged red 
blood 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).

Watson and Pierson (Ref. 64) in 1961 
showed that occult bleeding was not 
greater in persons taking anticoagulants 
even though prothrombin activity was 
greatly reduced. Massive bleeding, how
ever, has been associated with hyponro- 
thrombinemia resulting from high doses 
of aspirin. (See part HI. paragraph 
B.l.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
pears 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.

(/) 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 aspirin 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 'ulqer 
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

Panel a causal role of chronic aspirin 
use and increased incidence of peptic ul
cer is supported by several types of evi
dence. These include the demonstration 
that aspirin causes ulcers in animal 
models; direct observation of isolated 
cases in man; several recent well-con- 
trolled studies (in which disease-induced 
analgesic ingestion biases were elimi
nated) ; demonstration of increased gas
tric ulcer incidence in a population in 
which increased chronic use occurred due 
to abuse; evidence that characteristics 
of the lesion are different in aspirin users 
than nonaspirin users; and evidence 
that the site of the ulcer lesion can be 
affected by the dosage form used.

The Boston series (Ref. 84) conserva
tively estimated that 10 out of every 100,- 
000 aspirin users would develop a non- 
bleeding gastric ulcer requiring hospital 
admission. This study estimated that 
one-eighth of all gastric uleers 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 hospitalized. Thus hospitalized new 
ulcer cases during the year accounted 
for only about 3.6 percent (15 percent 
X0.24) of total cases for the year.

Thirty percent of subjects ingested as
pirin regularly compared to 16 percent 
of controls (p is less 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 
Mitchell (Ref. 86), Schneider (Ref. 24), 
Muir and Cossar (Refs. 2 and 3) and 
Weiss (Ref. 10).

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 asoirin. 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 not take aspirin without first con
sulting a physician.

Peptic ulcer has been estimated to oc
cur in 5 to 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) . Duodenal ulcer is about eight 
to 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. Gastric 
ulcers related to prolonged use of aspirin 
do not necessarily result in massive 
bleeding even though aspirin is fre
quently 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 been underestimated be
cause most studies have not dealt with 
the effects of prolonged aspirin ingestion 
with the exception of the studies by 
Douglas and Johnson (Ref. .74) and Muir 
and Cossar (Refs. 2 and. 3).

Cameron (Ref. 19) points out that the 
protocol -for a large Veterans Adminis
tration cooperative study on gastric ulcer 
published in 1971 excluded patients tak
ing ulcerogenic compounds such as cor
ticosteroids and phenylbutazone but did 
not mention aspirin. Patients and physi
cians in Cameron’s study seldom 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).

(u) Increased incidence of ulcer m 
analgesic abuse. The unusually high in
cidence of analgesic use in Australia.
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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. I f  increased chronic use of 
aspirin does result in a higher incidence 
of gastric ulcer, then this effect should 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 in. paragraph B.l.a. 
(2) (v i)—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).

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

Duggan and Chapman (Refs. 81 and 
°f ) found a correlation between the in
cidence of gastric ulcer in women and the 
consumption of large amounts of aspirin, 
hiainly as APC powders taken for head
ache. No such correlation for duodenal 
ufeer in either sex or gastric ulcer in 
males was found. Duggan (Ref. 82) fol-

wed all patients with acute perforated 
Peptic ulcer in an Australian hospital
ver a 4-year period. The proportion of
omen in this series was very high (24

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 hacL a heavy intake 
of aspirin and 4b 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.

(in) 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 of 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

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 weekly 
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. 7b) 
excluded all antral ulcers from their 
study. The differences in the peristaltic 
movement of tablets and powders are 
considered the reason for the differences 
in the location of lesions in studies in 
these two countries (Ref. 19). Other dif
ferences have been noted in the patients. 
The aspirin-related ulcer patient was 
younger (57.9 years compared to 66.4 
years) and included fewer females (53 
percent compared to 71 percent) than 
the nonaspirin ulcer patient. Smoking 
did not appear to be more frequent than 
in controls in these aspirin-related ulcer 
patients in contrast to the nonaspirin re
lated ulcer patients who appeared to have 
a greater incidence of smoking compared 
to matched controls.

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

Alp et al. (Ref. 17) stated that the ul
cer patients who continue to smoke, 
drink and take aspirin have a much 
higher incidence, 87 percent compared 
to 49 percent, (about a two-fold in
crease) of reactivation of ulcers. Exacer
bation or recurrence of ulcer symptoms 
following aspirin ingestion was demon
strated by Muir and Cossar (Ref. 3) for 
14 of 34 gastric ulcer patients who re
called taking aspirin within 24 hours of 
their symptoms.

Several other authors have shown that 
activation of ulcers occurs shortly after 
acute aspirin ingestion (Refs. 12 and 13).

(g ) Massive gastrointestinal bleeding. 
By far the most serious adverse effect of 
the action of aspirin on the gastrointesti
nal tract is massive upper gastrointesti
nal bleeding, which can be life-threat
ening (Ref. 87), often requiring surgical 
intervention and which also has a high 
mortality risk (Ref. 87). The mecha
nisms and factors involved in massive 
gastrointestinal bleeding are not com
pletely understood. It is a relatively rare 
event which in most cases does not ap-
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pear to be predictable relative to the dose 
or frequency of use of aspirin.

Although the incidence of 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 
(Refc. 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) also 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 1,000).

The very low figure in the third study 
is undoubtedly ah underestimate 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 102), 
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 
factor associated with increased inci
dence of severe gastrointestinal hemor

rhage in susceptible individuals. There
fore, the Panel concludes that the 
labeling 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 
lispirin 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 hemorrhage sec
ondary to the gastric erosion after acute 
use of aspirin. Surgical intervention was 
necessary and revealed two 1-cm round 
lesions (the size of the tablets). The ap
pearance of the lesions resembled acute 
focal hemorrhagic gastritis including 
desquamation of surface epithelium and 
capillary breakdown in the focal area.

The authors state that there could be 
no doubt about the causative 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).

(it) 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).

(Hi) 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 involves 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, 90, 92, and 
94 through 101).

Because aspirin is frequently taken by 
patients for symptoms- of their gastroin
testinal disease, it is particularly critical 
to evaluate this potential 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 ot 
the different types of studies is important 
since it is highly unlikely that a system
atic bias would be involved for all group 
in all the studies (Refs. 4, 19, 22, o* 
through 87, 90, 92, and 94 through 101 - 

The choice of Alvarez and Summerskiu 
(Ref. 22) in using dyspeptic patients as 
controls was criticized by Langman (R • 
104) because these patients may ha 
been warned by their physicians not w 
take aspirin. In the Panel’s opinion tms 
criticism is not valid because the patie
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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 
possible control group to assure that the 
control group would have the same like
lihood of taking the drug for symptoms 
as the case group.

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

A 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 conditions (Ref. 
86).

In the Boston study it was estimated 
that the incidence • rate of hospital ad
missions for major upper gastrointestinal 
bleeding in individuals without known 
predisposing conditions, or evidence of 
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 100,000 
per year. The yearly incidence rate of 
new cases of nonbleeding stomach úlcers 
in individuals not taking aspirin is 3 per
100.000 per year. In heavy aspirin users 
the rate is about four times higher, 13 
per 100,00 per year. Both of these dif
ferences were statistically significant. 
Thus, the increase in admissions for new 
massive gastrointestinal bleeding, ex
cluding intestinal ulcer, and stomach ul
cers that might be attributed to heavy 
use of aspirin would be about 25 per
100.000 per year. The author concludes 
that these data are consistent with a 
causal relationship between regular 
“heavy” use of aspirin and major upper 
gastrointestinal bleeding and nonbleed
ing stomach ulcers. It  should be noted 
that 15 percent of the total patients ad
mitted to the hospitals used aspirin at 
least once a week for 3 months and 6.3 
percent of the total took aspirin four or 
more times a week for 3 months.

The estimated involverrient of aspirin 
is probably conservative in the Boston 
study since it involved only new cases. 
It unfortunately does not provide infor
mation on a critical point of concern to 
this Panel, i.e., the possible increased risk 
of aspirin use in patients with a history 
of bleeding or peptic ulcer. It  also does 
not provide information regarding the 
possible role of aspirin effects on the 
blood clotting mechanism which might 
potentiate bleeding from existing intes
tinal ulcers since this group was excluded 
from the study. The authors state:

It is worth emphasizing that this study 
provides no information on the relation of 
Jfpirin intake to upper gastrointestinal 
Weeding in patients who have predisposing 
conditions.such as established chronic peptic 
nicer disease. Evaluation of such cases, in a

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 controls to 
eliminate individuals who may have 
taken aspirin for the gastrointestinal 
symptom. Even this does not include 
those individuals who take aspirin for 
gastric distress which then precipitates 
bleeding from primed sites.

Of the total 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 stomach sur
gery and an additional 78 cases were 
excluded because bleeding occurred after 
admission. Furthermore, this study did 
not examine the possible effect of one 
time or short term ingestion of aspirin 
on massive bleeding since only chronic 
use of aspirin (3 months) was studied. 
It  is important, to realize that while the 
study does prove that there is a causal 
relationship between chronic or heavy 
use that this study does not prove that 
only 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 
PQtentiate the bleeding episode.

It  is also of possible significance that 
the Boston Collaborative Drug Surveil
lance Study found no evidence of an as
sociation between aspirin ingestion and 
newly diagnosed cases of uncomplicated 
non-bleeding intestinal ulcer. In the 
study, 7.9 percent of 63 patients were 
heavy users of aspirin compared to 6.9 
percent of controls. In the 43 patients 
with newly diagnosed duodenal ulcer 
who had major bleeding 11.6 percent 
were heavy aspirin users compared to
6.9 percent of controls which was not 
statistically significant.

However, this trend of an increased 
incidence of bleeding in duodenal ulcer 
patients taking aspirin was found to be 
statistically significant in the study of 
Needham et al. (Ref. 95). Chapman and 
Duggan (Ref. 79) in 1969 also found 
a relationship between chronic aspirin 
use and the ingestion of a combination 
product that qontained aspirin, phena- 
cetin and caffeine (A PC ), 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

in an abnormally high incidence in as
pirin users. The association of aspirin 
with ulcers was highly significant, sup
porting the concept tha,t aspirin abuse 
is a cause of chronic peptic ulcer and 
is the environmental factor responsible 
for the excess of peptic ulcers in middle- 
aged women in eastern Australia (Ref. 
89).

(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 
Summerskiil (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 small 
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 support for aspirin as a causa
tive factor in hemorrhage.

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

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

When bleeding occurs it often occurs 
from other sites rather than from the 
healed or active ulcer (Ref. 15) or bleed
ing may occur from the ulcer directly 
(Ref. 102).

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

Several recent studies indicate that 
acute use of aspirin will increase bleed
ing in both the gastric and duodenal 
ulcer patient (Refs. 95, 104, and 105). 
Furthermore, recent studies establish 
that the gastrointestinal bleeding asso
ciated with aspirin is increased by alco
hol consumption (Refs. 104 and 105). In 
these studies the increased effect of alco
hol was often statistically demonstrated 
only in duodenal ulcer patients and not 
in the gastric ulcer subgroups of massive 
bleeding patients '(itefs. 95 and 104) • The 
fact that aspirin causes only gastric ulcer

FEDERAL REGISTER, VOL. 42, NQ. 131— FRIDAY, JULY 8, 1977



35394

but can potentiate bleeding from both 
gastric and duodenal ulcers suggests 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.

(if) Hemorrhagic erosive gastritis. 
Hemorrhagic erosive gastritis is charac
terized by gastric mucosal hemorhage 
from small superficial discrete lesions. 
Unlike ulcers they do not penetrate be
yond the muscular layer (muscularis 
mucosa) just below the lamina propria 
(Ref. 15). These lesions are too small 
to be seen by radiographic examination 
and are generally detected only 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. 
611.

Sugawa, Lucas and Walt (Ref. 105) 
followed 132 patients with acute erosive 
gastritis (84 after sepsis or trauma, 40 
after alcohol intake and 8 after aspirin 
ingestion). They were studied by serial 
gastroscopy and photography using fi
beroptic endoscopes. The color, size, 
shape and distribution of mucosal 
changes were recorded during early heal
ing phases, and these changes were cor
related with microscopic studies.

Mucosal changes in the trauma-sepsis 
group (stress “ulcer” ) with mainly 
black based erosions, were usually re
stricted to the parietal cell mucosa and 
were mainly on the greater curvature 
near the fundus.

Mucosal changes in the alcohol group 
were more evenly distribute^ 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 alcohol just before the 
bleeding. In 10 percent of the cases, no 
determinant could be established. In 
most cases, aspirin was taken acutely, 2 
to 3 days prior to bleeding for pain unre
lated to gastric condition. Gastric dis
tress was frequently seen in the aspirin- 
related group and varied from 1 day to 
several weeks prior to bleeding. Gastric 
ulcers occurred in 33 percent of the as
pirin group but only in 5 percent of the 
alcohol-related group. Active peptic ul
cer was present in 50 percent of the as- 
pirinrrelated 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 described the 
typical acute gastric lesion as having de
nudation of superficial epithelium 
sheared at the neck of the glands with 
variable'hemorrhage in the capillary rich 
area of the neck. These authors propose 
that a variety of agents may cause hem
orrhagic erosive gastritis through the 
same mechanism. A variety of inciting 
agents may cause release of histamine 
from the mast cells in the lamina pro
pria. They state, “ It  seems probable that 
many pathways lead to degranulation of 
the histamine-laden mast cells in the 
area about the neck of glands and that 
capillary injury results whatever the in
itiating stimulus. Capillary permeability 
increases, leading to hemorrhage at the 
neck with tissue anoxia, amputation of 
superficial epithelium and gross hem
orrhage following.”

The importance of stress as a precipi
tating factor for erosive gastritis has 
been suggested by several authors (Refs. 
14, 94, and 96).

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

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

These bleeding episodes involve sites of 
bleeding which would not be decreased 
by highly buffered aspirin in solution 
since the primed site is already existing. 
Thus, there is no rationale for using buf
fered or highly buffered aspirin for con
current symptoms o f headache and 
alcoholic 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.l.d. below—Label
ing claims for marketed products con
taining analgesics combined with ant
acid or buffering ingredients.)

Those who contend that the systemic 
effect of aspirin is negligible relative to 
the association of aspirin to massive 
bleeding have usually made the assump
tion that the systemic effect must cause 
the bleeding rather than potentiate ex
isting bleeding. However, based oh 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, accounting for 50 to 
90 percent of all cases of massive bleed
ing from these sites. There are few situa
tions in the body other than gastroin
testinal erosions where extensive existing 
damage to mucosal tissue would involve 
extensive capillary networks. The capil
lary 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 thalt 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 I I I  paragraph B .l.a.(2 )(i) above— 
Adverse effects on the blood.); and large 
increases of gastrointestinal occult blood 
loss are frequently associated with in
dividuals who are more likely to have 
existing jnild 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 synergism between alcohol and as
pirin’s ability to cause such gastrointes
tinal bleeding.

In a study which was also designed 
to overcome the problems outlined, 
Needham et al. (Ref. 95) found a definite 
association between the acute use of as
pirin (within 72 hours of hospital ad
mission) and massive upper gastrt)intes- 
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 synergistic effect of aspirin and 
alcohol in terms of an increased inci
dence of bleeding. While this may be 
because of the low numbers of patients in 
the other categories, e.g., gastritis, it is 
important to note that acute ingestion 
of aspirin had a significant effect on duo
denal bleeding and a synergistic effect 
with alcohol in bleeding from duodenal 
ulcers even though there is presently no 
evidence that even chronic aspirin usage 
is implicated in the incidence of non
bleeding duodenal ulcers (Ref. 86). This 
gives support to the hypothesis that as
pirin may support or potentiate bleeding 
from gastrointestinal lesions even 
though aspirin alone may not initiate the 
lesion.

It is also significant that*in this study 
alcohol alone did not increase the risk of 
bleeding, but did potentiate the effect of 
aspirin. It is also of interest tjo note that 
13 percent of the total number of.patients 
took aspirin for stomach pains, and 4 
Percent for hangover. The authors con
clude that there seems to be a good 
case for warning the public of the dan
gers of aspirin since the combination of 
headache and upset stomach are often 
related to alcohol ingestion and might be 
a frequent reason for use of aspirin.

(i) Formulation effects. SCme author- 
1-fu that the mechanism involved 
with major gastrointestinal bleeding is 
me same as occult bleeding, i.e., involv
e s  direct cellular damage mediated 
through, and therefore 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 ndt 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 sporadic, 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
sues which do not secrete hydroohloric 
acid such as the tonsillar areas'of the 
throat (See Part I I I  paragraph B.l.a. 
(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 individuals who 
are more prone to such bleeding,'e.g., the 
elderly (Ref. 1).

The Panel recognizes that a direct 
correlation between a reduction in oc
cult bleeding and a reduction in occa
sional massive gastrointestinal bleeding 
has never been demonstrated.

Chronic aspirin ingestion appears to 
increase the incidence of stomach ulcers 
to a greater extent than duodenal (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 patients 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 aspirin on massive bleeding may not 
be dependent on the same factors as 
those factors related to direct mucosal 
damage in the stomach.

While the Davenport mechanism may 
contributé 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 
should bear a warning: “C a u t io n : 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 type reactions 
in hypersensitive individuals (Refs. 1 
through 9). Hypersensitivity reactions 
are varied, including the following types: 
Effects on the respiratory tract ranging 
from shortness of breath to severe 
asthma attacks; effects, on the skin in
cluding urticaria (hives), angioedema 
(neurotic edema) (giant hives), edema 
and rash; and anaphylactic shock in
volving laryngeal swelling, which blocks 
air pathways, and a precipitous drop in 
blood pressure (shock) which can result 
in death if not rapidly treated.

(a) Incidence of adverse effects. The 
incidence of hypersensitivity reactions 
(dermal and pulmonary) has been esti
mated to be about 0.2 percent of the gen
eral population (Refs. 8 and 9). How
ever, a much higher incidence of hyper
sensitivity is found in some subgroups. 
Six to 20 percent of asthmatics are sensi
tive to aspirin (Refs. 10 through 13). 
About 20 percent of patients with chronic 
urticaria will 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 
asthma except under the advice and su
pervision of a physician” .

The Panel also considered the sugges
tion (Ref. 17) that the warning to asth
matics should be directed only to the 
asthma subgroup known to be most often 
involved and that salicylic acid or acet
aminophen can be recommended to this 
and other aspirin sensitive groups as a 
safe alternative. Evaluation of these and 
other considerations relating to recom
mended labeling statements involved as
sessment of the current information re
garding the following: Identification of
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the mechanism (s) involved and the 
role(s) that aspirin plays in the patho
genesis of different types of hypersensi
tivity reactions; characterization of sub
groups that can be used to identify indi
viduals that have a significantly higher 
risk of reaction with aspirin; and iden
tification of other drugs, particularly 
analgesics, that do or do not have cross
sensitivities with aspirin.

The Panel finds there is still consider
able disagreement and there are unre
solved questions regarding these impor
tant considerations, but some generaliza
tions can be drawn on the probable 
mechanisms involved and susceptible 
subgroups. These are complex and ex
ceptions are numerous.

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

(c) Major types of hypersensitivity re
actions. Information reviewed by the 
Panel suggests at least two major types 
of hypersensitivity reactions to aspirin 
which differ in mechanism, usual type of 
response and cross-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 
polyps, 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 generalizations 
can now be made regarding the type of 
reactions most likely 'to occur, in a group 
with particular characteristics, the in
terrelationships are complex, not pre
cisely defined, and not likely to be under-
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stood by the majority of patients. It is 
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. 8 
through 13, 17, 22, and 23). Objective 
measurement of pulmonary function af
ter oral challenge appears to be an effec
tive means of establishing sensitivity. 
There is some risk involved in challenge 
tests because deaths have been reported 
(Ref. 22). Skin tests have not been found 
to be an effective means of deitection 
(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 
challenge during a time when the pa
tient’s asthma was stable. A dose of 600 
mg aspirin was given as two tablets 
which also contained 150 mg magnesium 
hydroxide and 150 mg aluminum hy
droxide per two tablets. Other tablets, 
containing 200 mg magnesium hydroxide 
and 200 mg aluminum hydroxide per 
tablet and no aspirin, which were similar 
in size and appearance, were given as 
a control, in crossover fashion, to the 
same patients. Respiratory signs were 
measured by spirometry and a Jones 
Pulmonor. Eight of 42 (19 percent) 
challenges were positive. These results, 
combined with 14 patients with a history 
of intolerance to aspirin, yield a preva
lence of aspirin intolerance of 8 percent 
in the asthmatic population studied by 
these investigators. The number of pa
tients who were intolerant to aspirin 
showed a statistically significant in
crease in the presence of nasal polyps, 
sinusitis and steroid dependence when 
compared to all new asthmatic patients 
examined during the 2-year period.

Many other authors have noted a par
ticularly high incidence of aspirin sensi
tivity in asthmatic patients with nasal 
polyps, chronic sinusitis and eosinophi- 
lia. In general, aspirin-induced asthmat
ics have not fitted the usual character
istics of the typical “allergic” patient. 
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,

runny nose (allergic.rhinitis) and bron- 
chospasm. Secondary symptoms may 
involve urticaria, allergic asthma and, 
rarely, anaphylactic shock. Allergy o f this 
type belongs to a subgroup o f 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 blood. With the arrival 
of the allergen (reagin) , union between 
the allergen and the antibody attached 
to these cells occurs and leads to the re
lease of active substances such as his
tamine which in turn cause the symp
toms we call “ allergic.”

In contrast to the atopic group, most 
aspirin-sensitive asthmatics do not have 
any of the usual indications of an immu
nological reaction. They have been 
termed Type n, intrinsic, nonallergic 
type (Refs. 17 and 24) .

Falliers states that aspirin-sensitive 
asthmatics are usually the Type n , 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) arc 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 urticaria (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 I I )  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 :
W h ile  recogn izing  th a t  acetylsahcylic acid 
(a sp ir in ) is a  v a lu a b le  d ru g , the American 
Academ y o f A lle rgy  recom m ends that a f ° r" 
m u la tio n  co n ta in in g  asp irin  an d  advertise
m ents p ro m o tin g  the  fo rm u lat io n  shou 
clearly  ind icate  th a t  the  preparation  con^ 
ta in s  asp ir in  a n d  th a t  a sp ir in  can be harm 
fu l  to  som e 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
tion 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 pregnancy and 
parturition time in animals and in hu
man retrospective studies will then be 
summarized. Lastly, the effects on mater
nal and newborn hemostatic mechanisms 
will be described followed by the Panel’s 
conclusions and recommendations.

(a) Teratogenic potential and fetal 
lethality. (1) Animal studies. 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 doses of 60 to 180 mg (maxi
mum 900 mg/kg based on the assumption 
of a 0.2 kg ra t). 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. 
1 ) .

Larsson, Bostrom and Eriksson (Ref. 2) 
in 196̂  showed that large doses of sa
licylates, 10 mg (maximum 500 mg/kg 
based on the assumption of a 0.02 kg 
mouse) sodium salicylate, administered

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 x>f admin
istration of sodium salicylate on fetal 
mouse damage as well as a possible pro
tection against such damage when pen
tobarbital was given as a pretreatment. 
There was little or no effect on the fetus 
When a 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 mg/kg pentobarbital was
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administered on days 15 and 16 of gesta
tion followed by 500 mg/kg salicylate on 
day 17, fetal death was significantly de
creased. Although these observations are 
interesting, it must be noted that here 
again extremely high doses were used 
since the LD6o for females of the strain 
used (A/Jax) was determined to be 760 
mg/kg of body weight.

Studies in rhesus monkeys by Wilson 
(Ref. 5) have shown that doses of as
pirin five to six times higher than the 
teratogenic doses used in rodents pro
duced embyrotoxicity and fetal malfor
mations in this species. It  should be em
phasized that the daily dose of 500 mg/ 
kg was considerably in excess of that 
likely to be 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 Elliott 
(Ref. 8) have shown that benzoic acid ele
vates salicylate blood levels in man by 
inhibiting salicyluric acid formation, but 
whether such interaction could raise the 
salicylate concentration in maternal 
blood sufficiently to cause embryotoxicity 
still remains an open question. The Panel 
has further discussed the role of benzoic 
acid-containing ingredients later in this 
document. (See part VI. paragraph B.2. 
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 ilts widespread use as an analgesic and 
the high doses used in arthritis. For pur
poses 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 lb) 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 I I  
(250 mg/kg aspirin and food ad libitum) 
had 23.8 percent of abnormal fetuses. 
Group I I I  animals on a restricted diet (6 
g daily) had an incidence of abnormal 
fetuses of 5.3 percent. However, Group IV 
receiving 250 mg/kg aspirin plus food 
restriction had an incidence of 95.8 per
cent malformed fetuses.

The types of anomalies observed in
cluded rib anomalies, craniorachischisis, 
umbilical hernia, scoliosis, anophthalnia, 
cleft lip and palate, etc.

The data also show a significantly in
creased number of resorptions in group 
IV  when compared to groups I, II, and 
I I I  (p is less than 0.05). The litter size of 
control group I  was 11.6± 1.54, for group 
I I  it was 9.4±1.45, for group I I I  it was

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 alone.

In summarizing the animal studies as 
they might be related to humans, several 
important points should be noted. As has 
already been emphasized, on a weight 
basis the doses used in the animal 
studies were excessively high and ap
proached or were at lethal levels in 
comparison to the usual human adult 
dosage. Not only were these doses at 
lethal levels for the animals, but con
sidering that the lethal dose for man 
ranges from 400 to 600 mg/kg, the ani
mal doses were also at levels that would 
be lethal to humans (equivalent to 84 to 
96 aspirin 325 mg (5 gr) tablets). When 
pregnant mice were given lower doses, 
such as a dose of 150 mg/kg, there was 
little or no adverse reaction. As noted 
above, the total maximum daily dose of 
aspirin recommended by the Panel for 
an average woman is approximately 70 
mg/kg, about one-half the dose in mice 
of 150 mg/kg. However, extrapolation 
from animal data to humans is not al
ways a matter of simple arithmetic and 
conversion of doses on a mg/kg basis. It 
is a well-known fact ip 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 nr 
excretion. Interspecies differences in 
metabolism are extremely common.

X2) 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
perience or statistical records which are 
subject to many valid criticisms and 
from which conclusive evidence cannot 
be definitively drawn. Several retrospec
tive studies in humans attempting to 
determine if a correlation exists between 
aspirin ingestion and fetal malforma
tions have been reported in the litera
ture.

A retrospective survey of malformed 
infants resulting from 833 pregnancies 
during the period between 1964 to 1966 
was performed in Wales -by Richards 
(Ref. 10). The mothers of the mal
formed infants were matched with an 
equal number of 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-

dition to the retrospective nature of the 
study, the dosages of salicylates, the du
ration of treatment, and the medical 
histories of the mothers were not given. 
Richards reported that a very highly 
significant greater (p is less than 0.001) 
percentage of women (22.3 percent) de
livering malformed babies, had taken 
salicylates during the first trimester of 
pregnancy than had women who had not 
taken salicylates and delivered normal 
babies (14.4 percent). It is interesting 
that in these populations of women fol
lowing pregnancy, the incidence of sali
cylate ingestion was relatively low, i.e., 
only 36.7 percent of the 833 subjects 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
etics, etc. However, the women taking 
salicylates did not all take these various 
drugs.

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

In reviewing the study, the Panel finds 
several limitations which prevent a valid 
interpretation of the findings. Even the 
author acknowledges limitations to a 
retrospecive study including the fact 
that the results may be affected by bias 
on. the part of the interviewer or the 
mother; events, drugs and dosages may 
have been forgotten; emphasis was 
placed on the whole of the first trimes
ter, whereas the critical periods of devel
opment are short and occur at different 
times for different organs; and lastly 
that since a large number of tests of sig- I  , 
nificance had been performed, many oí H  , 
these apparently significant differences ■  ( 
could have arisen mainly by chance. The ■  ( 
Panel recognizes these deficiencies and ■  ( 
especially the fact that the statistical ■  j 
analyses were not planned in advance of ■  , 
the study. It is also, important to note H  t 
that the study was not designed specif- ■  ¡ 
ically to evaluate the effects of salicy* ■  c 
lates or other drugs but to evaluate ■  c 
congenital malformations and environ- H  r 
mental influences in pregnancy. Many ■  a 
factors besides drugs were evaluated j 
such as illnesses during first trimester, ■  a 
smoking .and diet habits, employment, ■  s 
accommodations, water supply, etc. H  ti

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



PROPOSED RULES 35401

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, Hi) certain other 
drugs (antiemetics) and (Hi) the effects 
of diet in the first trimester considered 
to be unbalanced or doubtful. Of impor
tance to this Panel, the author found 
that the taking of salicylates in the first 
trimester resulted in the following sig
nificant differences: Defects on the cen
tral nervous system (p is less than 0.05), 
of the alimentary tract (p is less than
0.01), miscellaneous defects (p is less 
than 0.05) and talipes (club foot) (p is 
less than 0.01) (for all organ systems p 
is less than 0.001). ;

In another retrospective study by Nel
son and Forfar (Ref. 11) reported in 
1971, the effects of drugs administered 
during pregnancy and their possible as
sociation with congenital abnormalities 
of the fetus were compared. Virtually all 
1,369 of these women (1,333 out of 1,369) 
had taken one or more drugs during 
pregnancy. Only 2.1 percent of mothers 
in the abnormal group and 2.9 percent of 
mothers in the control group had not 
taken any drug. Most mothers who had 
taken analgesics delivered normal in
fants. In the study 97 percent ojE the 
mothers took prescribed drugs and 65 
percent OTC drugs. Aspirin was one of 
the drugs included, More specifically, the 
aspirin ingestion during pregnancy of 
458 mothers of malformed infants was 
compared with the ingestion of aspirin 
by 911 mothers of normal infants. Of 
mothers delivering normal infants, 54.3 
percent took aspirin during the entire 
period of pregnancy as compared with
62.2 percent of mothers delivering mal
formed infants, This was reported to 
be a statistically “highly” significant 
difference (p is less than 0.01).

Approximately 50 to 60 percent of the 
mothers of the malformed infants and 
also the mothers of the normal infants 
had taken two to five different drugs 
during pregnancy. Approximately 15 to 
20 percent of both groups of mothers 
had taken 6 to more than 10 drugs dur
ing pregnancy. The drugs consisted of 
analgesics, antacids, antiemetics, anti
biotics, appetite suppressants, barbitu
rates, bronchodilators, cough medicines, 
diuretics, hormones, hypnotics and tran
quilizers, iron, sulfonamides and vita
mins. Tests for significance had to be 
done for each class of drugs for the samè 
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 control mothers, it might 
not necessarily mean that the drug had 
a teratogenic effçct.

Twenty-three different analgesic prep
arations had been used by the women.

I Statistical comparisons were made be
tween the analgesics used during the

whole of pregnancy, the first trimester 
and the first 14 and 56 days and all 
abnormalities observed (which were fur
ther divided into major and minor ab
normalities) . The data showed that an
algesics were used by a significantly high 
proportion of mothers of infants with 
“all and minor” abnormalities during 
the whole of pregnancy and “ all” abnor
malities during the first 56 days of preg
nancy. The authors specifically note that 
“ aspirin was taken by a significantly 
higher proportion of mothers of all ab
normal infants and of infants with ma
jor abnormalities in the whole of preg
nancy and of infants with all abnormal
ities in the first trimester.” 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 datas further showed ho signifi
cant differences for aspirin for the first 
14 and 56 days. However, there was a 
significant difference for the first 28 day 
period where 8 out of 458 mothers (1.75 
percent) in the “all” abnormalities 
group had taken aspirin compared to 3 
out of 911 mothers (0.33 percent) in the 
control group (p is less than 0.05). The 
abnormalities included achondroplasia, 
hydrocephalus, congenital heart disease, 
mongolism, congenital dislocation of the 
hip, hydrocele, talipes, and papilloma of 
the forehead. It  should be noted that 
Richards (Ref. 10) also observed talipes. 
Since the average dose of aspirin per 
mother in the study group was reported 
to be a little over half that in the control 
group, this indicates a woman does not 
necessarily have to be an abuser or take 
large quantities of the drug to have the 
fetus at risk.

The authors’ summary comments em
phasize the need for caution in presum
ing teratogenic effects on the basis of the 
associations found in the study. They do 
recommend that any drug which carries 
a suspicion of teratogenicity should be 
avoided during pregnancy unless specif
ically prescribed. More interestingly, they 
recommend that OTC drugs such as as
pirin should be avoided.

A retrospective study in Finland re
ported by Saxen (Ref. 12) in 1975 inves
tigated the association between oral 
clefts in infants and drugs taken by their 
mothers during pregnancy. Five hun
dred ninety-nine cases of oral clefts 
(cleft lips and cleft palates) reported to 
the Finnish Register of Congenital Mal
formation in the years 1967 to 1971 were 
used in the study. The mothers of these 
malformed infants were compared with 
matched controls, i.e., mothers of normal 
infants, for salicylate ingestion during 
pregnancy. In considering the results, it 
should be kept in mind that this study 
was partially prospective and partially 
retrospective. The information concern
ing intake of drugs was obtained from 
welfare center records (prospective) 
whereas questionnaires were completed 
by the mothers during their first visit 
after delivery (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

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- 
rfancy 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 
mostly confined to the first trimester, 
lessens the probability that these differ
ences arose by chance. Saxen also points 
out that other drugs administered simul
taneously may alter the response 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 a congenital abnormality is indirect 
and possibly more directly related to the 
morbid conditions for which the drugs 
were given.” This survey included the 
records of approximately 10,000 women.

In another study by Turner and Col
lins (Ref. 14) reported in 1975, tiie 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 H  (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  mothers (p is 
less than 0.01 and 0.005, respectively).
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With regard to teratogenicity, there was 
no significant increase in malformed in
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 more anomalies in the group 
of women who took salicylates inter
mittently rather than constantly which 
suggested to the authors that if there is 
any teratogenic effect it may be more 
related to fluctuating levels of salicylate 
than a constantly elevated level. Turner 
and Collins concluded, “Our findings do 
not support the suggestion that salicy
lates are teratogenic, but they do sug
gest that chronic salicylate ingestion is 
associated with an increase in perinatal 
mortality and with decreased intrauter
ine growth.”

In a recent study reported by Slone 
et al. (Ref. 15), the results of a prospec
tive study suggest that aspirin is not 
teratogenic. In the study, which was con
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 or 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 (heavy 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:

Congenital Malformations Following
Aspirin Exposure in  Early Pregnancy

GROUPS EVALUATED

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

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

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

Findings of study

Parameter measured Group
I

Group
II

Group
III

Number malformed 
children....................... 343 663 2,242

Percent of group............ 6.7 6.8 6.3
Relative risk............. . 1.06 1.08 1.0

When the children were further di
vided according to outcome, i.e., uniform 
malformations (CNS, 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 0705) 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
dition, 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 a 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. con
cluded: “Based on a larger bo<jy 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 ju ra tion  of 
•pregnancy and parturition ( labor and 
delivery ) time. Tuchmann-Duplessis et 
al. (Ref. 17) have recently reported that 
the administration o f 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 o f fetuses in utero. Seventy per
cent of control dams delivered during day 
21 of pregnancy while only 18 percent 
of the treated dams did (p is less than
0.05). Fetal deaths occurred undoubted
ly during but not before parturition and 
were the result of prolonged parturition 
and not the result of the toxic effect 
of aspirin on the fetus in utero.

Lewis and Schulman (Ref. 17) re
ported a 20 year retrospective study of 
103 patients, most of whom had non
specific collagen disease or degenera
tive musculoskeletal disease, taking doses 
of aspirin greater than 3,250 mg/day 
during the last 6 months of pregnancy 
in which comparisons were made with 
two control populations. The control 
populations were chosen as follows: The 
first control group consisted of 52 preg
nant patients with rheumatoid arthritis, 
“nonspecific collagen disease”, or de
generative musculoskeletal disease who 
were not taking aspirin or other com
pounds known to affect prostaglandin 
synthesis ; and the second control group 
contained 50 pregnant women without 
known disease who were not taking 
therapeutic doses of aspirin or relates 
drugs. The patients taking aspirin haa 
an average gestation period of over i 
week longer than either control group 
These differences were significant <P "  
less than 0.025). The two control groups 
did not differ from each other. Th 
change in the mean length of gestation 
which occurred in the group taking as* , 
pirin was associated with increases ( j 
percent vs 3 percent in controls) in ges* : 
tation periods lasting more than 42 wee •
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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:

The purpose of the study was to 
evaluate the influence of aspirin, an in
hibitor of prostaglandin synthesis, on 
the duration of human gestation and 
labor. Prostaglandins are known to be 
capable of initiating uterine contrac
tions. Lewis and Schulman indicate that 
their results support the view that pros
taglandin metabolism may be an im
portant determinant of the timing of the 
onset of spontaneous labor and of its 
duration. Patients taking aspirin had 
labors averaging 70 percent longer than 
those in the control populations.

Collins and Turner (Ref. 16) in an 
Australian study compared two groups of 
pregnant women who self-medicated 
with analgesics regularly, with a group 
of matched controls. One group of self- 
medicated women took analgesics in a 
powder daily (constant takers) . A com
bination of aspirin, salicylamide, and 
caffeine was taken by 58 percent; 36 per
cent took a combination, of aspirin, phen- 
acetin, and caffeine; and 6 percent used 
either powder. The second group of self- 
medicated women admitted taking anal
gesics at least once a week throughout 
Pregnancy (intermittent takers). Many 
of the constant takers had self-medi
cated with analgesics for many years and 
were “habituated” to analgesics. After 
the delivery of each patient in Group I  
(constant takers), the next Australian- 
horn clinic patient to deliver a baby, who 
was matched for age, parity and gravity

I nfluence 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 I I : Control patients with rheumatic 
diseases not taking aspirin (52 patients).

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

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:
I ncidence of Main  Clinical Features From

Regular Salicylate I ngestion 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 II I :  Controls— no analgesics taken 
during entire pregnancy.

Because the numbers in the survey 
were small, the findings in present and 
past pregnancies of the women in the 
study were combined jvhen assessing the 
antepartum hemorrhage, postpartum 
hemorrhage and transfusion at delivery, 
and all of these were found to be sig
nificantly increased in the constant tak
ers group (p is less than 0.001). The still
births and perinatal death rates of the 
combined pregnancies of this group were 
also much greater than in the controls 
(p is less than 0.01 and less than 0.005, 
respectively).

In another recent study reported by 
Shapiro et al. (Ref. 19), the results 
showed no evidence that aspirin taken 
during pregnancy is a cause of still
birth, neonatal death, or reduced birth 
weight. In this study, the collaborative 
perinatal project previously described by 
Slone et al. (Ref. 15) was used. The 
50,282 mother-child pairs previously de
scribed were reduced to 41,337 mother- 
child pairs by the following modifica
tion:

When a mother was enrolled in the study 
more than once, a random pregnancy was se
lected. This was done because perinatal 
deaths in prior siblings may increase the 
risk of subsequent perinatal death. Pregnan
cies lasting less than 7 lunar months were 
excluded, since as explained below, the defi
nition of heavy aspirin exposure used here 
was partly dependent upon the duration of 
pregnancy.

As in the previous study, women were 
divided into those who were not exposed 
to aspirin (14,956), those with inter
mediate exposure but poorly defined 
(24,866) and those who were heavily ex
posed (1,515). Heavy exposure was defined 
for pregnancies lasting at least 8 lunar 
months, as aspirin taken for at least 8 
days per lunar month in at least 6 lunar 
months. For pregnancies of 7 lunar 
months duration, the drug had to be 
taken for at least 8 days in each of at 
least 5 lunar months.

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

Birth  Weights Following Aspirin Expo
sure During Pregnancy

GROUPS EVALUATED

Group I: Containing 1,515 heavily aspirin- 
exposed mother-child pairs.”

Group II :  Containing 24,866 intermediate 
aspirin-exposed mother-child pairs.

Group II I :  Containing 14,956 non-aspirin- 
exposed mother-child pairs.

Results of study groups

Group 1 Group I f v Control

Anemia in  pregnancy............................
Antepartum hemorrhage.....................
postpartum hemorrhage........................
transfusion at delivery
Mean duration o f  pregnancy.................

uration 36 weeks or less....................
uration 42 weeks or more....................

“Jean duration o f  labor..........................

___ 1 .......... percent.-
.......... 1 ............d o ....
...........................do____
........ .................. do___
...... ................ weeks. .

‘ 41 
14 
12 
12 

39.7

l 22 ' 

6
39.8

i 20
' 4 

2 
0

38. 7
.................. percent.. 5.0 5.0 8.0
................. .........do------ 2 16.0 2 16.0 2.4.0
.....................hours.. 5.6 5 5 4.8

Complicated delivery 
Caesarian section.........

30
. 12

27
6

11
2

Stillbirths 4/57 1/81 0

l p t Dl_„ ,, _ &
! P is less than 0.025. 
p is less than 0.050.

. Results of study groups

Parameter measured Group I Group II Group III

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

.........................  286.1*13.3
......................... 12.1*10.6

........................ 3,077.0*597.0

..........................  340.0*155.0

275.2*10.6
7.3*4.11

2,972.0*538.0
244.0*114.0

278.6*6.91 
6.96*4.96 

3,379.0*460. 0 
235.0*97. 0
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Findngs of study

Parameter measured Group I Group II Group III

21 296 203
________ 1.4 1.2 1.4

Number ofneonatal deaths--------------------------------------------—
Percent of g ro u p -, .-------- ------------------------------------------------
Mean birth weight (g) [Standardized (rfcS.E.M.)]:

White .......... ............. ................................

________ 17
........... 1.7

________ 3,223<±20.4)

252
1.0

3,268(±4.6)

168
1 .1

3,269(±6.1)
3,074(±17.0) 3,047(±4.6) 3,046(±6.2)

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

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

(c) Effects on maternal and newborn 
hemostatic mechanisms. (1) Interfer
ence with maternal hemostatic mecha
nisms.—In the study of Lewis and 
Schulman previously mentioned (Ref. 
18), the average blood loss at delivery in 
patients in Group Impatients taking large 
doses of aspirin for at least 6 months of 
gestation, was 340 ±155 ml compared to 
244±114 ml and 235±97 ml in the two 
control groups. This difference was 
found to be significant (p is less than
0.025) when the results were assessed us
ing Student’s t-test.

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

(2) Effect of aspirin on newborn hemo
stasis. Bleyer and Breckenridge (Ref. 
20) studied tho effects o f prenatal ad
ministration of aspirin on newborn 
hemostasis. Fourteen newborn babies who 
had been exposed to aspirin during the 
week prior to birth were compared to 17 
children whose mothers had not taken 
aspirin. The two potentially adverse drug 
reactions detected were platelet dys
function and diminished factor x n  
(Hageman Factor) in neonates born of 
mothers who had taken ordinary doses of 
aspirin during the last week of preg
nancy. Aspirin-induced platelet dysfunc
tion may have clinical relevance particu
larly during difficult traumatic deliveries

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

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

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

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

(3) Salicylate. exposure in the perin- 
ate. Studies demonstrating the presence 
of salicyluric acid in neonatal urine spe
cimens have shown intrauterine fetal 
exposure to aspirin or other salicylates. 
Umbilical cord sera from 272 consecu
tively delivered infants were examined 
for salicylate by Palmisano and Cassady 
(Ref. 23). Salicylate levels were unex
pectedly found to be above 1 mg/100 ml 
in 26 of the sera (9.5 percent). The degree 
of fetal exposure to salicylate was indi
cated by a mean concentration of 3.3 mg/ 
100 ml with a range of 1.2 to 10.9 mg/100 
ml in this group. The mean reserve al
bumin binding capacity in these infants 
was significantly depressed (p is less than
0.03). The authors reported that unrec
ognized fetal exposure to salicylate was 
surprisingly common during late preg
nancy. In view of comparable serum pro
tein concentrations, the ‘depression in 
the mean reserve albumin binding capa
city is unlikely to be related to different 
albumin concentrations between the pos
itive sera and control sera samples. Since 
salicylates displace bilirubin from its 
albumin binding sites (Refs. 24 and 25), 
this could pose problems in neonatal hy
perbilirubinemia. The problem seems to

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

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

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

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

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

(d) Conclusions and recommendations. 
Any relationship regarding the possibil
ity of any teratogenic effect of salicylates 
in pregnant women has corhe from retro
spective studies which are indirect and 
are possessed with obvious shortcomings. 
As conducted, they do not unequivocally 
demonstrate a teratogenic effect. Some 
limitations of the study, as indicated by 
the authors themselves, are that they 
cannot distinguish between the effect of 
the salicylates and the effect of the con
dition for which the salicylates were 
taken. In those specific studies (Refs. 14. 
15, 18, and 19), in which the delivery of 
women who had taken salicylates during 
pregnancy was directly observed, no rela
tionship between salicylates and terato
genicity was found. Even in a survey in 
which a comparison could be made be
tween mothers of normal infants who
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had taken salicylates by prescription dur
ing pregnancy and mothers of malformed 
infants who had taken salicylates by 
prescription, no difference was found 
that would .demonstrate any relationship 
between salicylates and malformation in 
the offspring. Of particular significance 
in these retrospective studies, is the fact 
that the women in the study who had de
livered malformed infants had taken sev
eral drugs other than salicylates, either 
alone or in addition to salicylates. This 
meant that many tests for significance 
had to be done during the statistical 
analysis to determine whether an associa
tion existed between the ingestion of a 
drug and the development of a mal
formation in an infant. The authors of 
the retrospective studies recognize these 
factors as limitations in the studies, and 
they state-that because so many tests of 
significance were necessary some of the 
results of the tests may be due to chance.

Most of the studies relating to preg
nancy did show that in those women tak
ing salicylates, adverse effects to the 
mother and the fetus were significantly 
increased. High levels of salicylates in 
cord-blood were correlated with high 
levels of salicylates in maternal blood. 
In cases where such correlations were 
found, adverse effects were significantly 
increased in the mother and in the infant 
at delivery. In the mother the adverse 
effects consisted of an increase in the 
length of pregnancy and labor, and 
bleeding before and after delivery (Ref.
16). The fetus was adversely affected as 
evidenced by a decreased birth weight, 
and an increase in the stillbirth rate, 
perinatal mortality rate and decreased 
albumin binding capacity (Ref. 14).

The Panel is particularly concerned 
with the effects of chronic aspirin ihges- 
tion on the fetus, i.e., decreased birth 
weight, increased stillbirth rate, peri
natal mortality and prolonged parturi
tion. As for the acute administration of 
aspirin, the Panel is concerned with its 
effects on increasing duration of labor, 
changing hemostatic mechanisms in the 
newborn and increasing maternal blood 
loss. The latter may be a hazard par
ticularly in premature labor and thus at 
any time during the last 3 months of 
pregnancy. - }

For the reasons detailed in the above 
paragraphs, the Panel concludes that 
there is a potential hazard to the use of 
aspirin during pregnancy and recom
mends the following warning on all as
pirin-containing'products “Do not take 
this product during the last 3 months of 
Pregnancy except under the advice and 
supervision of a physician” .

R eferences

(1) Warkany, <j. and E. Takacs, “Experi
mental Production of Congenital Malforma
tions in Ratsjby Salicylate Poisoning,” Amer
ican Journal* of Pathology, 35:315-331, 1959.

(2) Larsen, K. S., H. Bostrom and B. 
kricson, “¡Salicylate-Induced Malformations 
in Mouse" Embryos,” Acta Paediatrica Scan- 
aanaindu«. ^2:36-40, 1963.

(3) Larssbfs> K S. and M. Eriksson, “Salic
ylate-Induced Fietal Deaths and Malforma-

10ns in Two Mokise Strains,” Acta Pdedia- 
trica Scandanavib\a, 55:569-576, 1966.

(4) Eriksson, M., “Salicylate Induced Foe
tal Damage During Late Pregnancy in Mice. 
The Modifying Effect of Repeated Adminis
tration and Dosage,” Acta Paediatrica Scan- 
danavica, 59:517-522, 1970.

(5) Wilson, J. G., “Use of Rhesus Mon
keys in Teratological Studies,” Federation 
Proceedings, 30:104-109, 1971.

(6) Wilson, J. G., “Causes of Develop
mental Defects in Man,” in “Environment 
and Birth Defects,” Academic Press, New 
York, pp. 48-82, 1973.

(7) Kimmel, C. A., J. G. Wilson and H. J. 
Schumacher, “Studies on Metabolism and 
Identification of the Causative Agent in As
pirin Teratogenesis in the Rat,” Teratology, 
4:15-24, 1971.

(8) Levy, G., L. P. Amsel and H. C. Elliott, 
“Kinetics of Salicyluric Acid Elimination in 
Man,” Journal of Pharmaceutical Sciences, 
58:827-829, 1969.

(9) Beall, J. R. and M. F. Klein, “Enhance
ment of Aspirin-Induced Teratogenicity By 
Food Restriction In  Rats,” draft of paper 
submitted for publication is included in OTC 
Volume 030150.

(10) Richards, I. D. G., “Congenital Mal
formations and Environmental Influences 
in Pregnancy,” British Journal of Preventa
tive and Social Medicine, 23:218-225, 1969.

(11) Nelson, M. M. and J. O. Forfar, “As
sociation Between Drugs Administered Dur
ing Pregnancy and Congenital Abnormalities 
of the Fetus,” British Medical Journal, 1:523- 
527, 1971.

(12) Saxen, I., “Association Between Oral 
Clefts and Drugs Taken During Pregnancy,” 
International Journal of Epidemiology, 4:37- 
44. 1975.

(13) Crombie, D. L. et al., “Teratogenic 
Drugs— R.C.G.P. Survey,” British Medical 
Journal, 4:178-179, 1970.

(14) Turner, G. and E. Collins, “Fetal E f
fects of Regular Salicylate Ingestion in 
Pregnancy,” Lancet, 2:338-339, 1975.
-(15) Slone, D., et al., “Aspirin and Con

genital Malformations,” Lancet, 1:1373-1375, 
1976.

(16) Collins, E. and G. Turner, “Maternal 
Effects of Regular Salicylate Ingestion in 
Pregnancy,” Lancet, 2:335-337, 1975.

(17) Tuchmann-Duplessis, H., D. Hiss, G. 
Mottot and I. Rosner, “Effects of Prenatal 
Administration of Acetylsalicylic Acid in 
Rats,” Toxicology, 3:207-211, 1975.

(18) Lewis, R. B. and J. D. Schulman, “In 
fluence of Acetylsalicylic Acid, an Inhibitor 
of Prostaglandin Synthesis, on the Duration 
of Human Gestation and Labour,” Lancet, 
2:1159-1161, 1973.

(19) Shapiro, S. et al., “Perinatal Mor
tality and Birth-Weight in Relation to As
pirin Taken During Pregnancy,” Lancet, 
1 1375-1376, 1976.

(20) Bleyer, W. A. and R. T. Breckenridge, 
“Studies on the Detection of Adverse Drug 
Reactions in The Newborn. II The Effect of 
Prenatal Aspirin on Newborn Hemostasis,” 
Journal of the American Medical Associa
tion, 213:2049-2053, 1970.

(21) Personal communication to the Panel 
from W. A. Bleyer contained in OTC Vol
ume 030150.

(22) Haslam, R. R„ H. Ekert and G. L. 
Gillam, “Hemborrhage in a Neonate Pos
sibly Due to Maternal Ingestion of Salicyl
ate,” Journal of Pediatrics, 84:556—557, 1974.

(23) Palmisano, P. A. and G. Cassady, 
“Salicylate Exposure in the Perinate,” Jour
nal of the American Medical Association, 
209:556-558, 1969.

(24) Odell, G. B., “Studies in Kernicterus. 
I. The Protein Binding of Bilirubin,” Journal 
of Clinical Investigation, 38:823-833, 1959.

(25) Watson, D., “The Transport of Bile 
Pigments: The Binding of Sodium Biliru
binate to Plasma Protein,” Clinical Science, 
22:435-445, 1962.

(26) Levy, G. and L. K. Garrettson, “Kin
etics of Salicylate Elimination by Newborn 
Infants of Mothers Who Ingested Aspirin 
Before Delivery,” Pediatrics, 53:201-210, 1974.

(27) Noschel, H„ et al., “Plazentapassage 
von Natriumsalizylat,” Zentralblattur Gyn- 
aekologie, 94:437-442,1972.

(28) Levy, G. and W. L. Hayton, “Pharma
cokinetic Aspects of Placental Drug Trans
fer,” in “Fetal Pharmacology,” Edited by 
Boreus, L., Raven Press, New York, pp. 29-39, 
1973.

(29) Garrettson, L. K., J. A. Procknal and 
G. Levy, “Fetal Acquisition and Neonatal 
Elimination of a Large Amount of Salicy
late : Study of a Neonate Whose Mother Reg
ularly Took Therapeutic Doses of Aspirin 
During Pregnancy,” Clinical Pharmacology 
and Therapeutics, 17: 98-103,1975.

(30) Levy, G. a*id J. Jaffe, "Relationship 
Between Dose and Apparent Volume of Dis
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atrics, 54:713-717, 1974.

(v) Adverse effects on the central 
nervous system. The lethal dose of as
pirin or other salicylates probably is be
tween 20 to 30 g for adults (Ref. 1) but 
doses of 200 to 300 mg/kg in children usu
ally require hospital treatment (Ref. 2). 
The major toxic signs and symptoms 
arise from stimulation followed by de
pression of the central nervous system. 
Stimulation reveals itself in many ways 
including tinnitus (ringing in the ears), 
rapid breathing, confusion, unusual or 
bizarre behavior, vomiting, mania and 
even generalized convulsions. In severe 
poisoning, the stimulation is followed by 
depression as shown by respiratory fail
ure, collapse of the cardiovascular sys
tem and coma. Tinnitus has been studied 
recently in man (with rheumatoid ar
thritis) by Mongan et al. (Ref. 3). In 59 
subjects they noted tinnitus to be pres
ent in two individuals taking 12 aspirin 
tablets (3,900 mg) daily. The highest in
cidence of tinnitus was reported by those 
patients (14) taking 16 tablets per day. 
They found the serum salicylate level 
was invariably greater than 19.6 mg/100 
ml when tinnitus was reported. They also 
observed a lack of correlation between 
the total daily aspirin ingestion and 
serum salicylate concentration. The au
thors emphasize the fact that patients 
with preexisting hearing loss will not re
port tinnitus as plasma salicylate con
centrations increase.

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

However, it should be noted that ap
proximately 100 deaths per year result 
from accidental poisoning by salicylates 
and congeners (Ref. 6). Until recently, 
over one-half the deaths have been of 
children under 5 years of age. This fig
ure has recently declined to approxi-

Thus, salicylate poisoning can result 
in death and these drugs should not be 
viewed as harmless household remedies. 
Some authorities (Ref. 7) feel that the 
toxicity of the salicylates is underesti
mated by both the general public and 
physicians resulting in a higher than nec
essary incidence of toxic reactions most 
of which, fortunately, are mild and in
consequential.

However, with the consumption of as
pirin exceeding 19 billion doses annually 
in the U.S. the relatively small number 
of accidental deaths attests to the safety 
of the salicylates under present condi
tions of use. The Panel believes that con
tinued education of the public regarding 
the proper use and the potential dangers 
of misuse of these valuable OTC rem
edies and more informative'labeling will 
result in a progressive decrease in the in
cidence of toxic reactions to aspirin and 
related drugs.
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(vi) Adverse effects on the kidney. As
pirin has been suggested as a contribut
ing factor in analgesic-induced kidney 
disease. Studies of many animal species

mately one-fourth probably as a result 
of the introduction of safety closures for 
medicine containers and educational 
campaigns.

The Panel has included the following 
table which summarizes the total num
ber of deaths of children under 5 years 
and the total number of deaths for all 
ages from accidental poisonings due t<Q 
salicylates and congeners for the years 
1968 to 1974 (Ref. 3):

and a few individual cases in man have 
been reported which suggest that aspirin 
may cause kidney disease or may in
crease existing kidney disease (Refs. 1 
and 2). However, studies in other species 
of animals have shown no adverse effects 
(Ref. 3).

In rats, aspirin in combination with 
phenacetin may augment the nephro
toxic effect of phenacetin through syn
ergistic renal effects (Refs. 3 and 4) pro
ducing a greater effect than either as
pirin or phenacetin alone. The effects of 
phenacetin in producing nephropathy 
are discussed elsewhere in this docu
ment. (See part III. paragraph B.2.d. (2)
(ii) (b) (2) below—Mechanism of action 
producing nephropathy.) In view of the 
much higher incidence of the use of as
pirin than of phenacetin and the very 
few reports implicating products con
taining aspirin alone with renal papil
lary necrosis, the principal lesions asso
ciated with analgesic renal disease, the 
Panel finds that it is unlikely that aspirin 
alone is an initiator of analgesic ne
phropathies. This view is supported by 
recent epidemiologic studies which show 
that aspirin alone is not a cause of per
manent (irreversible) kidney disease in 
man even when taken in high doses for 
prolonged periods of time (Refs. 4 
through 8).

There are some indications that long 
term (chronic) aspirin consumption even 
in the absence of phenacetin may cause 
renal dysfunction in a small number of 
long term aspirin users (Refs. 9 and 10). 
The majority of these cases involved 
abuse of analgesic compounds or treat
ment of rheumatoid arthritis. It  is the 
Panel’s opinion that long-term abuse of 
aspirin, used alone, is infrequent. A l
most all nontherapeutic chronic use has 
been as a component in a mixture con
taining another ingredient with greater 
potential to produce dependence (co
deine, caffeine, phenacetin). The other 
major group involved in long-term use 
are patients with rheumatoid or osteo
arthritis. It is the Panel’s contention that 
for this and other reasons elaborated 
elsewhere in this document that arthritic 
patients should not be self-medicating 
without medical supervision. (See part
V. paragraph A. below—General Discus
sion.) In addition, it is the Panel’s rec
ommendation that professional labeling 
to health professionals adequately alert 
physicians to the need for periodic renal

function tests for their patients taking 
large amounts of aspirin. An OTC kid
ney warning labeling is therefore not 
necessary.

The Panel concludes that although 
prolonged use of high dosés of aspirin 
may produce kidney disease in rare in
stances, the risk involved is insignificant 
in the recommended target populations 
when aspirin alone is involved. In the 
opinion of the Panel, a warning regard
ing aspirin causing kidney disease is not 
warranted for OTC use. However, phy
sicians should be alerted that substitu
tion of aspirin alone or in combination, 
for phenacetin, in patients with existing 
analgesic kidney disease, may be toler- 
aited in low doses in some patients but 
contribute to continued renal deteriora
tion in others.

Furthermore, recent evidence dis
cussed below showing acute effects of 
aspirin on renal glomerular filtration, 
indicates that perhaps short term use of 
aspirin may contribute to or exacerbate 
other types of chronic or acute renal dis
ease. Although a warning label retarding 
the use of aspirin in patients with exist
ing renal disease would be premature 
now, this is only because the definitive 
studies have not been performed to the 
Panel’s knowledge.

(a) Acute effects (short-term use). 
Prescott found that aspirin produces a 
transient increase in urinary excretion 
of tubular epithelial cells (Ref. 1). The 
effect of aspirin was greater than that 
obtained with phenacetin. The effect 
does not persist during continued dosing. 
Two very recent studies have demon
strated that aspirin produces an acute 
decrease in glomerular filtration rate 
(Refs. 11 and 12). A mean 10.5 percent 
decrease in glomerular filtration rate was 
observed in patients receiving oral doses 
of 20 mg/kg aspirin (Ref. 10). In an
other independent study, an intravenous 
dose of aspirin produced a 30 percent fall 
in glomerular filtration rate (Ref. 12). 
This effect is significant since the usual 
decrease in glomerular filtration rate is 
only about 20 percent from 25 to 65 years 
of age (Ref. 13).

It  is not known whether these acute 
effects of aspirin on the kidney contribute 
to long term analgesic nephropathy. 
Some authors believe this is unlikely 
(Ref. 14). The significance of these find
ings relative to the short-term use of 
aspirin in patients with acute or chronic 
renal disease js also not yet known.

(b ) Analgesic nephropathy. A large 
number of studies in rats have shown 
that, in this species, aspirin alone can 
produce renal papillary necrosis, the pri
mary kidney lesion associated with anal
gesic kidney disease (Refs. 1, 2, 15, and
16). Combinations of aspirin and phen
acetin produced renal papillary necrosis 
more frequently than aspirin alone, in 
rats, aspirin alone produced renal papil- 
lary necrosis in a generally greater 
number of cases than phenacetin alone 
(Ref. 15).

Renal papillary necrosis has also been 
induced in the dog. However, most ani
mal studies have been carried out in the 
rat.

Deaths from accidental poisonings due to salicylates and congeners

1968 1969 1970 1971 1972 1973 1974

Total deaths of children under 5 yr......... . 61 . ,58 48 44 46 26 25
Total deaths for all ages........................... . 120 104 107 105 122 95 83
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The rat kidney is different than that 
of man. Being unilobular and having a 
long slender papilla, it has been sug
gested that the rat kidney may be much 
more susceptible to papillary damage 
(Ref. 17). The pig was selected as a more 
suitable test animal because it has a 
multilobular kidney similar to that of 
man and is thought to metabolize salic
ylate similarly to man. Mclver and 
Hobbs fed aspirin to 11 pigs for 10 
months at a dose higher than that usu
ally used by abusers without any evi
dence of renal injury to any of the ani
mals (Ref. 13).

(c) Clinical studies. In spite of the ex
tensive use of aspirin and numerous at
tempts to show correlation between 
chronic aspirin use and renal papillary 
necrosis, there are less than 10 cases of 
renal papillary necrosis reported in the 
world literature that are associated with 
the use of aspirin only (Refs, i ,  6, 9, 10, 
18, and 19). The possibility of a causa
tive role of aspirin when used alone in 
large long term doses has been the sub
ject of several epidemiologic studies.

A recent study of the Boston Collabo
rative Drug Surveillance program re
ported by Lawson (Ref. 20) examined a 
possible correlation between analgesic 
use and renal function in 6,407 patients 
and found no correlation. As discussed 
elsewhere in this document, the negative 
results of this study are inconclusive be
cause the study design (error due to 
drug, dose, time) is such that real as
sociations are unlikely to be detected. 
(See part III. paragraph B.2.d.(ii) (b) 
U) below—Epidemiological studies.) 
This study also could not show any as
sociation between renal dysfunction and 
ingestion of phenacetin compounds.

The better controlled long-term pro
spective study of Dubach clearly showed 
an association between analgesic abuse 
of phenacetin combinations and de
creased renal function (Ref. 4). No such 
correlation could be demonstrated in 
those patients taking preparations con
taining only aspirin.

In a recent study by Emkey and Mills 
(Ref. 5), it was shown that prolonged 
high doses of aspirin given to patients 
with rheumatoid arthritis do not cause 
significant kidney damage. They studied 
all patients. with rheumatoid arthritis 
followed at the Massachusetts General 
Hospital Arthritis Clinic who had been 
taking aspirin for 10 or more years. 
There were 36 patients whose average 
age was 60.5 years, mean duration of 
therapy was 23 years, and mean daily 
ingestion was 5 g aspirin. The average 
total amount of aspirin ingested was 42 
kg. Studies of renal function and urinary 
abnormalities revealed that although 
minor histological or functional renal 
abnormalities could not be ruled out, no 
permanent kidney damage could be 
demonstrated in these patients.

Macklon and coworkers (Ref. 6) ini
tially studied renal function in 17 pa
tients with rheumatoid arthritis who 
had ingested 5 to 20 kg aspirin. Renal 
function was assessed by measuring se
rum creatinine, creatinine clearance 
and proteinuria. Fourteen of these

patients were followed up after 2 years. 
No evidence of permanent renal damage 
was found.

The New Zealand Rheumatism Asso
ciation Survey in 1974 (Ref. 8) of 7.63 
patients with rheumatoid arthritis and 
145 patients with osteoarthritis, showed 
no association between aspirin (alone) 
intake and a renal score designed to 
identify analgesic nephropathy. Analge
sic nephropathy was detected in three 
patients taking APC (aspirin, phenacetin 
and caffeine) compounds, one taking as
pirin and phenylbutazone and one tak
ing aspirin and acetaminophen. The New 
Zealand Rheumatism Association con
cluded that there is risk from APC com
pounds but not aspirin alone. However, 
aspirin may have an additive or potenti
ating effect with other analgesics.

Bulger (Ref. 7) found a correlation 
between the total dose of aspirin ingested 
and the depression of creatinine clear
ance in rheumatoid arthritis. These find
ings were not corrected for age of the 
patients, and none had a creatinine 
clearance less than 50 even though one 
patient took a total dose of 40 kg aspirin.

The Panel concludes, that in view of 
the much higher incidence of the use of 
aspirin than phenacetin and the very 
few reports implicating products con
taining aspirin alone with renal papil
lary necrosis, it is unlikely that aspirin 
is an initiator of serious kidney disease. 
However, it has been suggested that 
products containing aspirin, alone, can 
exacerbate and/or perpetuate the pro
gression of papillary necrosis and renal 
dysfunction (Refs. 1 and 2). Aspirin may 
contribute to the nephrotoxic effect of 
phenacetin through the impairment of 
renal concentrating mechanisms (Ref. 
15) or other possible mechanisms. Burry 
(Ref. 21) speculates that the initial dam
age occurs in the ascending limb of the 
loops of Henle. Ischemia may be caused 
by inhibition of prostaglandin Et synthe
sis by aspirin. Phenacetin and its metab
olites have a profound oxidative effect 
on cells with salicylate-induced suppres
sion of the hexose monophosphate shunt. 
Burry and others have suggested that 
aspirin may contribute to renal papil
lary necrosis through an additive effect 
even though aspirin alone is rarely asso
ciated with renal papillary necrosis 
(Refs. 8 and 21).
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(vii) Adverse effects on the liver. Sev
eral recent studies have confirmed that 
aspirin causes a reversible hepatotoxic- 
ity (Refs. 1 through 9). Increased he- 
natic dysfunction after aspirin ingestion 
has been identified by increased serum 
activity of transaminase (Refs. 1 through 
4), serum glutamic oxaloacetic transami
nase (SGOT) (Ref. 2), serum glutamic 
pyruvic transaminase (SGPT) (Ref. 2) 
and decreased activity of aspirin esterase 
(Ref. 9).

The increased incidence of hepatotox- 
icity has generally been observed in chil
dren (Ref. 2) and adults (Refs. 7 and 8) 
of both sexes treated for systemic lupus 
erythematosus or rheumatoid arthritis 
requiring moderate doses over a period of 
several weeks. The effect is apparently a 
function of dose (Refs. 2 and 10), plasma 
salicylate level (Ref. 10), the disease 
state and preexisting liver disease (Ref. 
9).

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

Seaman and Plotz gave aspirin four 
times daily at a dose sufficient to obtain 
a serum salicylate level of 25 to 30 mg/ 
100 ml (Ref. 6). They observed increased 
transaminase activity in 3 of 18 rheuma
toid arthritis patients. Patients with sys
temic lupus erythematosus required 
lower salicylate plasma concentrations to 
produce hepatitis. Some patients experi
enced a fall in elevated transaminase ac
tivity even though the multiple aspirin 
dosing was continued. Others main
tained high transaminase activity until 
aspirin therapy was stopped or the dose 
reduced.

Rich and Johnson reported dose-re
lated hep« t.n toxicity of salicylates in six 
children with severe rheumatoid arthri
tis (Ref. 2). Elevated SGOT and SGPT 
activities were observed in all patients 
and occurred only when serum salicylate 
levels were above 25 mg/100 ml. The ef
fects occurred with sodium and choline 
sancync acid salts as well as aspirin. A 
reduction of the dose reversed the effect 
indicating that the effect is primarily a 
function of salicylic acid level, rather 
than aspirin per se and is a reversible 
process. Clinical symptoms were also 
manifest in four patients. Liver biopsies 
were done in two patients which showed 
histological evidence of liver damage 
with scattered cell necrosis evident in 
one case.

Aramaki et al, studied 42 patients with 
various diseases given 2 g aspirin daily 
for 3 to 4 weeks (Ref. 9). They concluded 
that aspirin caused liver damage only in 
adult patients with impaired liver func
tion. They found aspirin esterase enzyme 
activities decreased after aspirin admin
istration in 8 of 14 patients with liver 
damage but slightly increased in those 
patients without liver disease. The de
crease in aspirin esterase correlated with 
elevated transaminase in six of the eight 
patients with liver disease.

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

The Panel concludes that although 
prolonged use of high doses of aspirin 
may produce hepatotoxicity, the effect is 
dose related, dependent upon the disease 
state for which aspirin is indicated, and 
is a function of any preexisting liver dis
ease. In the opinion of the Panel, a warn
ing that aspirin may cause liver disease 
is not warranted.
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(viii) Adverse effects of concomitant 
use with other drugs or by persons with 
certain disease states. The Panel has 
earlier briefly discussed th^* need for 
caution in the use of salicylates, espe
cially aspirin, in the presence of serious 
illness and medical conditions for which 
prescription drugs are indicated. (See 
part II. paragraph H. above—Drug In
teractions with Analgesic, Antipyretic 
and Antirheumatic Agents.) Reports 
have indicated possible drug interactions 
between the salicylates and other drugs 
(Refs. 1 through 7). Individuals who are 
taking prescription drugs may also use 
OTC analgesics, antipyretics or anti
rheumatics containing salicylates to re
lieve pain, fever or headache without 
consulting a physician. Therefore, to 
alert such individuals that a drug inter
action may occur between their prescrip
tion drugs and salicylates, the Panel 
recommends that the labeling of these 
OTC products contains a general warn
ing against the concurrent use of salicy
late-containing products and certain 
prescription drugs. The warning on prod^ 
ucts containing salicylates 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 supervision of a 
physician” .

The effects of a drug may be modified 
by prior or concurrent administration of 
salicylates. Such modifications or drug 
interactions may alter the effectiveness 
or toxicity of a drug by several mecha
nisms. Pharmacokinetic interactions and

pharmacologic interactions are the two 
best understood mechanisms by which 
salicylates may modify the actions of 
drugs. In pharmacokinetic interactions, 
salicylates affect the absorption, metabo
lism, distribution or excretion of other 
drugs. Salicylates may also alter the 
pharmacologic effects of other drugs by 
producing an additive, synergistic or an
tagonistic pharmacologic effect. In the 
interaction of prescription drugs with 
salicylates, both of these mechanisms op
erate to modify the effectiveness and/or 
toxicity of prescription drugs.

Salicylates may interfere with or modi
fy the effect of drugs that are taken for 
therapeutic use in the following disease 
conditions :

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

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

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

The Panel recommends that nonsalic
ylate analgesics be used in patients re
quiring oral anticoagulants of the cou
marin type. JSince documented adverse 
effects with salicylates have been shown 
to be directly related to oral anticoagu-
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lants, and since the use of anticoagulants 
must be closely monitored by a physician, 
the Panel concludes that the term “ anti
coagulant drug” should be included in 
the general warning statement. It  is the 
Panel’s view that patients currently tak
ing such prescription drugs are under the 
close supervision of a physician. These 
patients will be aware that they are tak
ing anticoagulant drugs, and it is impor
tant that they be immediately alerted 
through adequate labeling not to take sa
licylates concurrently.

(b) Hypoglycemic effect with antidia
betic drugs. The hypoglycemic (low 
blood sugar) activity of the oral antidia* 
betics (sulfonylureas) may be enhanced 
by the concurrent administration of sa
licylates. It should be noted that salicy
lates, themselves, were among the first 
compounds used for their hypoglycemic 
effect. The exact mechanism of the hypo
glycemic effect of salicylates is not com
pletely understood. Several mechanisms 
by which aspirin may decrease plasma 
glucose levels have been postulated, 
among which are hepatic glycogen deple
tion and increased glucose utilization.

It has been reported that the hypogly
cemic activity of the antidiabetic drug, 
chlorpropamide, may be enhanced by the 
concurrent administration of aspirin 
(Ref. 6). Chlorpropamide is chemically 
related to other hypoglycemic agents 
such as tolbutamide, acetohexamide and 
tolazamide and a similar interaction with 
aspirin may possibly occur. The interac
tion between salicylates and- oral anti
diabetic drugs would result in a pro
longed and protracted fall in plasma glu
cose levels. The mechanism by which this 
effect is brought about has been attrib
uted to salicylate displacing the antidia
betic agent from its binding sites rather 
than to any intrinsic hypoglycemic activ-" 
ity of the salicylates. The displacement 
would increase the amount o f free 
(pharmacologically active) antidiabetic 
drug in circulation and increased hypo
glycemia would result. The interaction 
would result in poor control of diabetes 
(Ref. 5). The only alternative, if both 
drugs were required, would be to decrease 
the dosage of the antidiabetic drug dur
ing salicylate intake and then to increase 
the dosage when salicylates were discon
tinued. This would need to be accom
plished under the direct supervision of a 
Physician.

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

(c) Uricosuric inhibition in gout. In- 
ividuals with gout have high serum uric 

acid levels. Several prescription drugs 
are Prescribed for gout to decrease uric

acid blood levels by increasing the renal 
excretion of uric acid (uricosuria). These 
drugs include probenecid, the sulfinpyra- 
zones and phenylbutazone. Aspirin has 
been reported to specifically interfere 
with the uricosuric action of sulfinpyra
zone. High serum uric acid levels and 
mutual suppression of urjeosuria occur 
in humans when both drugs are used 
concurrently (Ref. 6).

The concurrent use of salicylates with, 
uricosuric drugs results in the inhibition 
of the excretion of uric acid in the urine 
(uricosuria inhibition) and thereby re
sults, in effect, in the antagonism of the 
activity of these drugs (Ref. 5). Uric acid 
is normally reabsorbed into the body and 
not excreted by the kidney. The urico
suric agents used in gout block the re- 
absorption of uric acid from the urine to 
the plasma and thus increase the excre
tion of uric acid. It is interesting to 
note that salicylates alone have a pro
nounced uricosuric effect in high doses 
and can be used to reduce high uric acid 
levels in gout, but in OTC doses, aspirin 
causes retention of uric acid. Hence in 
the latter instance the uricosuric effect 
of the uricosuric agents may be coun
teracted. This interaction in low OTC 
doses may cause a suppression of uri
cosuria which results in uric acid reten
tion in the body; uricosuria is prevented 
and the therapeutic action of the drug is 
negated.

Salicylates and uricosuric agents com
pete for common binding sites on plasma 
proteins and for active tubular transport 
in the kidneys. Concurrent administra
tion decreases the binding of the urico
suric agents, The salicylate binding re
mains unaltered, reducing the excretion 
of the salicylates.

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

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

When corticosteroids and salicylates 
are taken concurrently, the ulcer-pro
ducing effect in the stomach is additive. 
An increased ulceration hazard occurs. 
In addition, the corticosteroids may in
crease the excretion of salicylates so that 
to achieve a therapeutic anti-inflamma
tory and/or analgesic effect, the dose of 
the salicylates must be increased. I f  the 
steroids are then withdrawn, the contin
uing high dose salicylate medication may 
lead to signs of salicylate toxicity (Ref. 
5).

The combined use of indomethacin 
and salicylates also poses an increased 
potential for gastric ulceration since 
both indomethacin and salicylates have 
an ulcer-producing effect on the mu
cous membrane of the stomach (Refs. 1 
and 5). The use of aspirin with indo
methacin is particularly hazardous since 
aspirin appears to have some inhibitory 
effect on the gastrointestinal absorption 
of indomethacin. Aspirin decreases and 
delays the gastrointestinal absorption of 
indomethacin causing a decrease in the 
indomethacin serum level and urinary 
excretion, and a rise in the fecal excre
tion of indomethacin (Ref. 6). The con
current use of the two drugs does not 
produce an additive therapeutic effect 
but may increase gastric ulceration.

The Panel concludes that individuals 
taking antirheumatic agents for the 
treatment of arthritis should not self- 
medicate with salicylates. Because salic
ylates increase the potential for gastric 
ulceration and because aspirin has been 
shown to decrease and delay the gastro
intestinal absorption of a commonly 
used antirheumatic agent, e.g., indome
thacin, the Panel recommends that the 
general warning advise against the use 
of salicylates concurrently with pre
scription drugs used in the treatment of 
arthritis.

(e) Other drug interactions of varying 
significance. The Panel has considered 
several other interactions between salic
ylates and prescription drugs which the 
Panel does not consider warrant inclu
sion of a warning in the labeling of salic
ylates. The clinical significance of these 
interactions is not sufficiently urgent, 
either because individuals taking these 
prescription drugs are under close medi
cal supervision, are not taking these 
drugs chronically or because there is lit
tle likelihood of toxicity.

An example of an interaction with a 
prescription drug that is closely super
vised by a physician, is methotrexate. 
This drug is a highly potent and very 
toxic drug which is prescribed for in
dividuals with cancer or extensive psori
asis or psoriatic arthritis. Salicylates po
tentiate the therapeutic as well as the 
toxic effects of this drug (Ref. 5). The 
Panel is cognizant of the severity of this 
interaction, particularly of its immuno
suppressive effect. However, because of 
the severe toxicity of methotrexate, phy
sicians always carefully control the pa
tient’s use of all other medications, 
thereby negating the need for a warning.

Sulfonamides are antibacterials em
ployed primarily in the treatment of uri
nary tract infections. It  has been sug
gested that the increased antibacterial 
activity resulting from the interaction 
with salicylates is due to the ability of 
salicylates to decrease the serum protein 
binding of sulfonamides, thus increasing 
the amount of free drug (pharmacologi
cally active) (Ref. 6). Even though this 
interaction can be potentially serious, 
sulfonamides are usually used for treat
ment of active infections, not for chronic 
conditions, and thereby do not merit in
clusion in a warning.
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An interaction which the Panel does 
not consider enough of a hazard to justify 
inclusion in the warning concerns the 
concurrent use of salicylates with drugs 
that result in changing the pH of the 
urine. Some substances, such as ascorbic 
acid (vitamin C), increase the acidity of 
the urine. The acidification of the urine 
increases the renal tubular reabsorption 
of salicylates! thus decreasing the excre
tion of the salicylates and increasing the 
salicylate level in the blood (Ref. 5). On 
the other hand, when substances, such 
as sodium bicarbonate, are taken, the 
urine becomes alkaline. Under alkaline 
conditions, the excretion rate of salicy
lates is increased, decreasing salicylate 
levels in the blood (Ref. 3). For salicy
lates to reach toxic levels in the blood 
when urine acidifiers are taken concur
rently, high doses of salicylates would 
have to be ingested. The Panel does not 
believe that this interaction is important 
since in the usual OTC use of salicylates, 
it is unlikely that' an ascorbic acid salicy
late type of interaction would result in 
toxic salicylate levels in the blood.

For patients with disease conditions 
that require prescription drugs but which 
do not require the constant or daily su
pervision of a physician, the Panel rec
ommends that a warning on the labeling 
of OTC salicylates is necessary, to warn 
the patient against serious potential in
teraction with salicylates. The Panel has 
therefore concluded that the warning 
against the use of salicylates with drugs 
prescribed for specific kinds of disease 
conditions, i.e., anticoagulants and drugs 
used in the treatment of gout, diabetes 
and arthritis, is adequate for the labeling 
of OTC salicylates.
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(ix) Adverse effects resulting in iron 
deficient anemia. Occult blood loss—is 
usually not clinically significant (Refs. 
1 and 2), but prolonged use of aspirin 
can result in greater occult bleeding in 
some patients and cause a persistent, 
otherwise inexplicable, iron deficient 
anemia (Refs. 3 through 4). This has

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

Aspirin causes occult blood loss from 
the gastrointestinal tract. This has been 
discussed extensively elsewhere in this 
document. (See part in. paragraph 
B.l.a.(2) (ii) (e) above—Occult bleed
ing.)

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

It has been demonstrated that the loss of 
blood (produced by aspirin) may not always 
be ignored: this applies especially to the 
extent to which the patient is already anae
mic and in a bad state generally. The taking 
of aspirin over a long period is most common 
in the case of persons suffering from rheu
matoid arthritis. Many such patients are 
anaemic, a state of which has always been 
regarded as a consequence of the rheumatic 
process. Now that wc know that-aspirin can 
cause bleeding, it may be asked whether this 
has not likewise often played a more or less 
important part in bringing about anaemia.

Holt (Ref. 2), in. a study in which gas
trointestinal blood loss was measured a f
ter aspirin ingestion, found that 69 per
cent of 35 subjects who were ingesting 40 
gr of aspirin (8 tablets daily) were losing 
blood and that 17 percent lost more than 
6 ml (an average of 20-fold over control 
values). Ten of the 35 were “healthy” 
volunteers tested at the same doses, all 
10 bled with an average blood loss of 5.7 
ml daily. Fourteen out of the remaining 
25 subjects who bled had an average 
blood loss of 3.3 ml daily. These latter 
subjects were patients with negative his
tories of gastrointestinal bleeding. This 
difference was found not to be statisti
cally significant. Holt concluded that 
“This suggests that alimentary bleeding 
represents a very frequent side effect of 
aspirin therapy, and in some patients 
chronic ingestion of salicylates may be 
accompanied by sufficient blood loss to 
induce iron deficiency over a prolonged 
period.” .

The first report directly linking the 
consumption of aspirin with anemia ap
peared in 1958 (Ref. 3). The authors de
scribed two cases of patients with severe 
anemia due to the ingestion of. salicy
lates. The first, a 39-year-old man, com
plained of fatigue and exertional dysp
nea. For 7 years he had suffered from 
migraine headaches and had taken an 
average of 8 to 10 tablets of aspirin 
weekly. His hemoglobin was 8.4 g/100 
ml and there were hematological fea
tures of iron deficiency. A history failed 
to reveal the cause of the anemia, and 
after responding to intravenous* iron 
therapy he was discharged to the outpa
tient department where he was followed 
with oral iron treatment. Six months 
later he was readmitted to the hospital 
with severe anemia (hemoglobin 4.2 
g/100 m l). He again responded favorably 
to  intravenous iron therapy and then

continued iron injections as an outpa
tient.

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

Then, on two occasions aspirin (10 
gr) was administered three times daily 
and the occult blood tests showed strong
ly positive results. Confirmation of the 
relationship between salicylate consump
tion and the anemia was obtained when 
the patient was advised to discontinue 
the intake of aspirin. Iron therapy could 
soon be discontinued and at the time 
of publication there was no recurrence 
of the anemia.

The other case described in this re
port was that of a 29-year-old woman 
who was admitted to the hospital for 
the treatment of anemia. She also com
plained from fatigue and exertional 
dyspnea, as well as epigastric pain and 
“acid-regurgitation” . She had had severe 
headaches for a year .for which she took 
up to “ 30 salicylate tablets” weekly. Her 
history also included a complication of 
hemorrhage during her “ fourth con
finement” (fourth child delivery) for 
which she had received a blood trans
fusion and iron tablets. Examination re
vealed severe anemia (hemoglobin of 5.6 
g/100 m l) apparently due to iron de
ficiency. She responded well to oral iron 
therapy. After leaving the hospital she 
regularly attended the outpatient clinic. 
The anemia recurred and required con
tinuous iron therapy which had to be 
supplemented on two occasions with in
travenous iron. She had a dilatation and 
curetage and then a total hysterectomy. 
She still remained anemic and did not 
respond to a 6-month course of oral 
iron. Her anemia worsened to 4.2 g of 
hemoglobin per 100 m l and she was 
again hospitalized. Her serial stool occult 
blood tests were negative. The diagnosis 
for the cause of the anemia in this case 
was again very difficult. The patient was 
experimentally administered 10 gr 
aspirin four times daily which was fol
lowed by strong occult blood reactions 
in the stools.

This patient again was advised against 
salicylate ingestion and an alternative 
analgesic was suggested. The patient 
started to take salicylates after having 
recovered from the anemia and again 
her hemoglobin decreased from 14.6 to
11.2 g/100 ml. Eventually, after repeated 
exhortations the patient stopped taking 
salicylates and recovered. This latter 
case has been described in what may 
seem excessive detail; however, the pur
pose is to illustrate that in this case, 
because of the failure to obtain an early 
correct diagnosis, this woman had to 
undergo not only anemia of long time 
duration but dilatation and curetage and 
eventually even hysterectomy at the age 
of 29 years.

Stubbe has described 16 cases of severe 
iron deficiency anemia due to blood loss 
associated with aspirin ingestion (Ref- 
4). Stubbe comments:

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



PROPOSED RULES 35411
In every patient the use of aspirin, even 

if not the sole cause, played an important 
role in the development of the condition. 
There were no indications of peptic ulcer, 
profuse menses or haemorrhagic diathesis in 
any of these patients. It appears that the 
use of aspirin certainly does not need to be 
extravagant to play a predominant role. 
The main feature of these 16 patients, all 
of whom developed strongly positive ben
zidine reactions after the administration of 
aspirin, were:

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

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

jiii) Age less than 25 years in 9;
(iv) Sex: 15 females
(v) Hemoglobin less than 9.0 g/100 ml 

in 15.

He then commented on the difficulties 
of diagnosing this type of anemia: “As a 
rule aspirin is no longer given after ad
mission, and so the role of this drug will 
often be masked and will therefore not 
be found unless one is conscious of this 
process.”

All the patients reported by Stubbe had 
also a low serum iron and a high iron 
binding capacity,

Menguy in a review of the clinical, 
pathological and pathogenetic aspects of 
gastric mucosal injury induced by aspirin 
described two other cases of aspirin-in
duced anemia (Ref. 5). The first case 
was that of a 60-year-old retired phar
macist with severe iron deficiency ane
mia. His hematocrit had never risen over 
30 percent except immediately after each 
of the many transfusions he had received. 
When the attending physician, to whom 
the patient had been referred, inquired 
about aspirin ingestion, which had never 
been explored before, the patient con
fided he had been taking 2 g aspirin daily 
over the past 2 to 3 years. Initially, he 
had taken them for headaches, then it 
became a “habit.” Tests for fecal blood 
were carried out using 31Cr-tagged red 
blood cells during and after the adminis
tration of 2 g aspirin daily. After the re
sults of the tests were disclosed to the 
patient he stopped taking salicylates, and 
without any transfusion his hematocrit 
rose from 19 percent upon admission to 
25 percent 2 weeks later a month later 
it was 34 percent and 3 months later it 
was normal.

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

The patient" later admitted taking an 
aspirin-containing preparation (an aver-. 
age of 100 tablets weekly) over the pre- 
yious 6 months. This one is the only case 
m the literature reviewed where the 
anemia was due to excessive doses of an 
aspirin-containing analgesic prepara
tion.

More recently five cases of aspirin- 
induced anemia have been reported to 
occur in children (Ref. 6). The first case 
was that of a 3-year-old child who had 
received 150 mg aspirin nightly as a 
sedative” . His hemoglobin was 5.2 g/100 

ml and his blood showed an iron defi
ciency anemia pattern. After he stopped 
taking aspirin, the anemia did not recur.

The second case involved another 3-year- 
old child with a hemoglobin of 4.3 g/100 
ml and his blood again showed an iron 
deficiency anemia pattern. The results 
of occult blood tests in the stool were 
positive on the first 3 days after admis
sion. From repeated history-taking, it 
was found that the boy had been taking 
two to three 300 mg aspirin tablets daily 
for many months as a “sedative” . The 
third case was that of a 14-year-old boy 
with a hemoglobin of 5.8 g/100 ml and 
the blood film was classical of iron defi
ciency anemia. The occult blood tests 
were positive for the first 5 days after 
admission. After repeated questioning 
the boy disclosed that he had been taking 
600 mg aspirin daily and often 600 mg at 
night for 6 months “ to relieve mild tooth 
aches, headaches and sleeplessness.”

Case 4 involved a 12-year-old girl with 
a hemoglobin of 7.1 g/100 ml and again 
the blood film showed iron deficiency 
anemia. She eventually admitted having 
taken 600-1,200 mg aspirin daily for 4 
months before admission to the hospital.

Case 5 was a 8-month-old infant who 
had a hemoglobin of 7.4 g/100 ml and 
the blood film showed iron deficiency 
anemia. Stool occult blood tests gave 
positive results. On closer questioning 
the parents admitted that the baby had 
received 2 “ junior” 150 mg aspirin daily 
for the previous 6 to 8 weeks for febrile 
episodes, teething and as a “sedative” . 
Aspirin was stopped, the anemia re
sponded to iron therapy and the baby 
remained well thereafter.

The similar pattern in all five chil
dren and the complete recovery when 
aspirin ingestion was stopped suggests 
strongly that the aspirin ingestion caused 
the anemia.

All of the cases in this review of the 
literature suggest that caution should 
be exerted during aspirin therapy and 
that when pallor, fatigue and easy ex
ertion are the symptoms the possibility 
of aspirin-induced anemia should be in
vestigated.
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(3) Dosage, (i) For products contain
ing 325 mg (5 gr) per dosage unit, (a) 
Standard schedule. Adult oral dosage is 
325 mg (5 gr) to 650 mg (10 gr) every 4 
hours while symptoms persist not to ex
ceed 3,900 mg (60 gr) in 24 hours for not

more than 10 days. Children 11 to UQder 
12 years oral dosage is 487.5 mg (7.5 gr) 
every 4 hours while symptoms persist not 
to exceed 2,437.5 mg (37.5 gr) in 24 hours 
for not more than 5 days. Children 9 to 
under 11 years oral dosage is 406.3 mg 
(6.25 gr) every 4 hours while symptoms 
persist not to exceed 2,031.5 mg (31.25 
gr) in 24 hours for not more than 5 days. 
Children 6 to under 9 years oral dosage is 
325 mg (5 gr) every 4 hours while symp
toms persist not to exceed 1,625 mg (25 
gr) in 24 hours for not more than 5 days. 
Children 4 to under 6 years oral dosage 
is 243.8 mg (3.75 gr) every 4 hours while 
symptoms persist not to exceed 1,219 njg 
(18.75 gr) in 24 hours for not more than 
5 days. Children 2 to under 4 years oral 
dosage is 162.5 mg (2.5 gr) every 4 hours 
while symptoms persist not to exceed
812.5 mg (12.5 gr) in 24 hours for not 
more than 5 days. For children under 2 
years, there is no recommended dosage 
except under the advice and supervision 
of a physician.

(b) Nonstandard schedule. Adult oral 
dosage is 325 mg (5 gr) to 975 mg (15 gr) 
initially, followed by 650 mg (10 gr) 
every 4 hours while symptoms persist not 
to exceed 3,900 mg (60 gr) in 24 hours 
for not more than 10 days. For children 
under 12 years, there is no recom
mended dosage except under the advice 
and supervision of a physician.

(ii) For products containing 80 mg 
(1.23 gr) per dosage unit. Children 11 to 
under 12 years oral dosage is 480 mg 
(7.38 gr) every 4 hours while symptoms 
persist not to exceed 2,400 mg (36.9 gr) 
in 24 hours for not more than 5 days. 
Children 9 to under 11 years oral dosage 
is 400 mg (6.15 gr) every 4 hours while 
symptoms persist not to exceed 2,000 mg 
(30.75 gr) in 24 hours for not more than 
5 days. Children 6 to under 9 years oral 
dosage is 320 mg (4.92 gr) every 4 hours 
while symptoms persist not to exceed
1,600 mg (24.6 gr) in 24 hours for not 
more than 5 days. Children 4 to under 6 
years oral dosage is 240 mg (3.69 gr) 
every 4 hours while symptoms persist not 
to exceed 1,200 mg (18.45 gr) in 24 hours 
for not more than 5 days. Children 2 to 
under 4 years oral dosage is 160 mg (2.46 
gr) every 4 hours while symptoms persist 
not to exceed 800 mg (12.3 gr) in 24 hours 
for not more than 5 days. For children 
under 2 years, there is no recommended 
dosage except under the advice and 
supervision of a physician.

(iii) For products containing more 
than 325 mg (5 gr) but not more than 
421 mg (6.48 gr) per dosage unit. Adult 
oral dosage is more than 325 mg (5 gr) 
but not more than 842 mg (12.96 gr) 
initially, followed by more than 325 mg . 
(5 gr) but not more than 421 mg (6.48 
gr) every 3 hours while symptoms persist 
not to exceed 3,789 mg (58.32 gr) in 24 
hours for not more than 10 days. For 
children under 12 years, there is no rec
ommended dosage except under the 
advice and supervision of a physician.

(iv) For products containing more 
than 421 mg (6.48 gr) but not more than 
485 mg (7.46 gr) per dosage unit. Adult 
oral dosage is more than 421 mg (6.48
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gr) bult not more than 970 mg (14.92 gr) 
initially, followed by more than 421 mg 
(6.48 gr) but not more than 485 mg (7.46 
gr) every 4 hours or 842 mg (12.86 gr) 
but not more than 970 mg (14.92 gr) 
every 6 hours while symptoms persist not 
to exceed 3,880 mg (59.68 gr) in 24 hours 
for not more than 10 days. For children 
under 12 years, there is no recommended 
dosage except under the advice and 
supervision of a physician.

(v) For products containing more than 
485 mg (.7.46 gr) but not more than 500 
mg (7.69 gr) per dosage unit. Adult oral 
dosage is more than 485 mg (7.46 gr) but 
not more than 1,000 mg (15.38 gr) ini
tially, followed by more than 485 mg 
(7.46 gr) but not more than 500 mg (7.69 
gr) every 3 hours or 970 mg (14.92 gr) 
but not more than 1,000 mg (15.38 gr) 
every 6 hours while symptoms persist 
not to exceed 4,000 mg (61.52 gr) in 24 
hours for not more than 10 days. For 
children under 12 years, there is no rec
ommended dosage except under the 
advice and supervision of a physician.

(vi) For products containing more 
than 500 mg (7.69 gr) but not more than 
650 mg (10 gr) per dosage unit. Adult 
oral dosage is more than 500 mg (7.69 
gr) but not more than 650 mg (10 gr) 
every 4 hours while symptoms persist not 
to exceed 3,900 mg (60 gr) in 24 hours for 
not more than 10 days. For children un
der 12 years, there is no recommended 
dosage except under the advice and 
supervision of a physician.

(4) Labeling. The Panel recommends 
the Category I  labeling for analgesic 
active ingredients. (See part III. para
graph B.l. below—Category I  Labeling.) 
In addition, the Panel recommends the 
following specific labeling: (i) Warnings,
(a) “ This product contains aspirin. Do 
not take this product if you are allergic 
to aspirin or if you have-asthma except 
under the advice and supervision of a 
physician” .

(b) “Do not take this product during 
the last 3 months of pregnancy except 
under the advice and supervision of a 
physician” .

(c) For oral product formulations to 
be chewed before swallowing: “Do not 
take this product for at least 7 days 
after tonsillectomy or oral surgery ext 
cept under the advice and supervision of 
a physician” .

(ii) Standard aspirin dosage unit. In 
the previous discussion on “standard 
strength” dosage forms, the Panel made 
clear the need to indicate both the quan
tity of aspirin per tablet, teaspoon or 
other dosage unit as well as the quantity 
by which a particular product containing 
aspirin differs per dosage unit from the 
established standard of 325 mg (5 gr) 
aspirin per dosage unit. (See part II. 
paragraph E. above—Standard Dosage 
Unit and Analgesic Equivalence Value.)

The Panel recommends that all prod
ucts containing aspirin be clearly labeled 
as containing aspirin on the principal 
display panel. In addition, labeling shall 
state in metric units and secondarily in 
apothecary units the quantity of aspirin 
per dosage unit. As previously stated, 
such labeling will not only benefit all

consumers but will alert those individ
uals having sensitivity to aspirin.

(a) Products containing the standard 
aspirin dosage unit. The Panel recom
mends that products containing only 325 
mg (5 gr) aspirin per dosage unit be 
clearly labeled on the principal display 
panel: “Contains the standard strength 
of 325 mg (5 gr) aspirin per dosage unit” . 
The term “dosage unit” may be replaced 
by the applicable dosage form such as 
tablet or capsule.

(b) Products containing aspirin in an 
amount different than the standard as
pirin dosage unit. While the Panel rec
ommends that products contain only 325 
mg (5 gr) aspirin per dosage unit, if the 
Food and Drug Administration is unable 
to^implement this recommendation, the 
Panel recommends that products con
taining an amount of aspirin other than 
325 mg (5 gr) aspirin per dosage unit be 
clearly labeled on the principal display 
panel: “Contains nonstandard strength 
of X  mg (X  gr) aspirin per dosage unit 
compared to the established standard of 
325 mg (5 gr) aspirin per dosage unit” . 
The" actual amount “X ” of aspirin for 
the specific product shall be used. The 
term “dosage unit” may be replaced by 
the applicable dosage form such as tablet 
or capsule.

b. Acetaminophen. The Panel con
cludes that ac’etaminophen is a safe and 
effective OTC analgesic when taken in 
the recommended dosage of 325 to 650 
mg every 4 hours while symptoms per
sist not to exceed 4,000 mg 4n 24 hours 
for not more than 10 days.

(1) Effectiveness. This drug belongs 
to a group of drugs which were intro
duced into therapeutic use before the 
era of well-controlled clinical trials. 
Acetaminophen (N-acetyl-p-aminophe- 
nol) was first used by von Mering in 
1893 (Ref. 1). Yet, as Beaver has ob
served, there have been a number of suit
ably controlled studies of its analgesic 
effect in man in the past few decades as 
noted below.

While acetanilid and phenacetin have 
been used extensively since-the tim§ of 
their introduction, acetaminophen was 
used very little until Brodie and Axelrod 
demonstrated that in man, both ace
tanilid and phenacetin are converted 
into acetaminQphen and proposed that 
acetaminophen may be the “active” me
tabolite through which both precursors 
exerted their pain relieving and fever 
reducing effects (Refs. 2, 3, and 4).

Flinn and Brodie in 1948 evaluated 
the effect of 325 mg of acetaminophen 
in 12 normal healthy females subjected 
to experimental pain by means of heat 
radiation. They found that within 30 
minutes following administration the 
pain threshold rose significantly. The 
analgesic activity was maximal at ap
proximately 2.5 hours and was ter
minated at about 4 hours after, adminis
tration. They also showed that the 
analgesic effect obtained with acetamin
ophen was significantly superior to that 
of placebo (Ref. 5).

Zelvelder administered repeated doses 
of 500 mg acetaminophen, 500 mg aspirin 
and placebo in a crossover study in

patients with chronic pain of different 
causes and found both analgesics su
perior to placebo (Ref. 6).

Batterman and Grossman evaluated 
the analgesic activity of acetaminophen 
in 234 patients with musculoskeletal pain 
using doses of 300 or 600 mg 4 times 
daily for up to 25 weeks. They concluded 
that with the exception of inflammatory 
pathological situations acetaminophen 
was superior to aspirin for the treat
ment of musculoskeletal pain (Ref. 7).

In a double-blind study Wallenstein 
and Houde compared aspirin, acetamin
ophen and salicylamide, all at a dose of 
600 mg, against placebo in a population 
of hospitalized cancer patients. The 
time-effect curves were similar for ace
taminophen and aspirin and both were 
greater in peak effect and in duration 
than those for salicylamide and placebo 
(Ref. 8).

Lasagna, Davis and Pearson (Ref. 9) 
carried out a double-blind study in 373 
patients who had just undergone child
birth. Acetaminophen, phenacetin and 
aspirin, 600 mg of each, were compared 
against placebo. They concluded that 
“ in agreement with the findings of other 
workers, our data show that acet
aminophen is, in commonly recom
mended doses, an effective analgesic 
which can be satisfactorily substituted 
for acetylsalicyclic acid.”

Kantor et al. compared aspirin at 
two dose levels, 600 and 1,200 mg, acet
aminophen at 600 mg, and placebo in 
patients who had just undergone child
birth and found the three drug treat
ments were all significantly superior to 
placebo but not significantly different 
from each other (Refs. 10 and 11).

Parkhouse and Hallinon (Ref. 12) in 
a double-blind study in post-operative 
orthopedic patients, in which a nurse- 
observer and the patient assessed the 
pain, found that both 600 mg aspirin 
and 1 g acetaminophen were easily dis
tinguishable from placebo.

In the study of Moertel, Ahmann, Tay
lor and Schwartau (Ref. 13) acetami
nophen rated fourth after aspirin, me- 
fenamic acid and phenacetin in the pa
tients’ ratings which were from 1 to 10 
and it rated third in a mean percentage 
relief of pain. They concluded that acet
aminophen or phenacetin would be a 
reasonable alternative in case of aspirin 
intolerance.

In AM A Drug Evaluations (Ref. 14), 
acetaminophen effectiveness is described 
as follows: “The analgesic and anti
pyretic efficacy of phenacetin and acet
aminophen is equal to that of aspirin; 
however, unlike aspirin, these two anal
gesics do not have anti-inflammatory or 
uricosuriG effects and thus are not as 
useful in the treatment of rheumatic 
diseases.”

The Panel reviewed unpublished well- 
controlled double-blind studies where 
acetaminophen was studied in patients 
with headache (Refs. 15 and 16). Acet
aminophen 650 mg, was shown to be ef
fective in the treatment of headache. 
Additionally, in another double-blind 
crossover study of patients with migraine 
headache (Ref. 17) patients received (a)
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a combination of 65 mg isometheptene, 
325 mg acetaminophen and 100 mg di- 
chloralphenazone, (b) 325 mg acet
aminophen and (c) placebo. Only the 
combination showed to be superior to 
placebo in this type of headache.

In another study, not controlled, a 
combination of acetaminophen and V i
tamin C was studied in 45 patients with 
pain of different etiology (Ref. 18). The 
doses used were four to six tablets (con
taining 330 mg acetaminophen) per 24 
hours. Nine of these patients had head
ache, and positive, favorable results were 
obtained in all of them. Four of these pa
tients had pain described as neuralgia 
and all four obtained relief using this 
dose.

In another uncontrolled study by Per
rin (Ref. 19) acetaminophen in combi
nation with Vitamin C (doses not given) 
was evaluated in 1,000 patients with pain 
of different etiology. Of these, 96 patients 
were admitted into the study for head
ache. The results are mostly analyzed 
in global form for all patients included. 
However, the following statement is 
made: “patients with headache reacted 
well and were alleviated rapidly.*’ Un
fortunately, the doses and dosage regi
men are not specified for these patients. 
An additional 66 patients in the study 
are identified as having “neuralgias and 
neuritis” but the response of this group 
of patients is not stated.

In another single-blind study (Ref. 
20), 500 mg acetaminophen was com
pared with a combination of 300 mg 
acetaminophen, 5 mg hydroxyzine, 30 mg 
propoxyphene hydrochloride and 30 mg 
caffeine. One to two tablets of each 
preparation were given to patients suf
fering from tension headache. The re
sults showed that 45 percent success was 
obtained with acetaminophen alone and 
90 percent with the combination. This' 
superiority was attributed to the “po
tentiation of the analgesic agents by 
hydroxyzine.”

The Panel concludes that acetamino
phen is effective in relieving the pain of 
headache, and that it is a general anal
gesic of proven efficacy as shown by 
clinical testing. Thus, acetaminophen is 
considered to be equivalent to aspirin in 
its analgesic effects, although the lack 
of anti-inflammatory action might make 
it less useful in conditions having an 
inflammatory component (Ref. 21).

(2) Safety. Numerous clinical studies 
have shown that acetaminophen, when 
taken in recommended doses, is relative
ly free of adverse effects in most age 
groups, even in the presence of a variety 
of disease states. There was no increase 
in fecal blood loss (Ref. 22). There were 
no stomach mucous membrane reactions 
in patients with gastrointestinal illnesses 
(Ref 23) There was no interference 
with the action of drugs which promote 
uric acid excretion in'the urine (Ref. 24). 
No effects on clotting were seen in hemo
philiacs (Ref. 25). However, several stud
ies have shown small increases in blood 
clotting time in patients using acetami
nophen, but concurrent anticoagulant 
therapy was considered manageable with 
conventional precautions (Ref. 26).
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Larger than normal doses were required 
to produce a mild methemoglobinemia (a 
reversible blood disorder) (Ref. 27). The 
safety of acetaminophen is discussed in 
detail below. The metabolism of acet
aminophen was considered and has been 
reviewed by the Panel elsewhere in this 
document. (See part n . paragraph L. 
above—Absorption, Distribution, Bio
transformation (Metabolism) and Ex
cretion of Acetaminophen.)

A  few cases of hypersensitivity to acet
aminophen have been reported, as mani
fested by skin rashes (Ref. 28), thrombo
cytopenic purpura (characterized by 
“black and blue” patches on skin and 
mucous membranes) (Ref. 29), rarely 
hemolytic anemia (anemia due to red 
blood cell destruction) and the very 
serious blood disorder agranulocytosis 
(Ref. 30). Occasional individuals respond 
to ordinary doses with nausea and vomit
ing or diarrhea.

The only contraindications to the use 
of acetaminophen presently well-estab
lished are known hypersensitivities to 
the drug. Definitive studies are not avail
able on whether or not acetaminophen 
should be used in patients with certain 
preexisting liver diseases. The Panel 
concludes that increased risk may be a 
possibility in these individuals and rec
ommends that high priority be given to 
well-designed studies to resolve this is
sue.

(i) Animal toxicity. With regard to the 
acute toxicity of acetaminophen, the 
large doses of acetaminophen required 
to evoke toxic reactions in the studies 
cited below are considered by the Panel 
to reflect a wide range of safety. This is 
especially true when those dosages are 
compared to the Panel’s recommended 
single dose and daily intake. .

The single-dose oral LD.-„ (dose that 
kills 50 percent of the animals) of acet
aminophen in male rats was reported to 
be 3,710 mg/kg (Ref. 31), as compared 
to the previously reported LDW of 1,650 
mg/kg for phenacetin in the female rat 
(Ref. 32). The LD.-,n of acetaminophen in 
the rat is about 300 to 400 times the usual 
single dose in 50 to 70 kg (110 to 150 lb) 
adult-humans.

In an acute toxicity study by Boyd and 
Bereczky (Ref. 31), acetaminophen pro
duced early pathologic effects in the rats 
similar to those seen in the same labora
tory in an earlier study (Ref. 32) with 
phenacetin. Rats dying in 24 hours 
showed extensive capillary-venous con
gestion, tubular nephritis and centrilob- 
ular hepatitis (kidney and liver inflam-, 
matory conditions, respectively). When 
deaths occurred later with acetamino
phen the hepatitis had progressed into 
hepatic necrosis.

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

Boyd further found that his 100-day 
LD.,, in the rat produced atrophy of the
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testes and inhibition of the production of 
sperm in rats and guinea pigs as well 
(Ref. 34). The sex organs of females were 
affected to a lesser degree. Other effects 
noted by Boyd and Hogan (Ref. 33), in 
rats receiving the 100-day LD.™ dose, in
cluded kidney and liver damage.

(ii) Acute toxicity in man. Several re
cent reports have also described numer
ous cases of poisoning in man by large 
single doses of acetaminophen, appar
ently usually taken for suicidal purposes. 
Prescott, Roscoe, Wright and Brown 
(Ref. 35) observed liver damage in 17 of 
30 patients who had taken at least 15 g; 
one went into a coma induced by liver 
degeneration and died. In  this report, no 
estimate was given of the lowest dose 
thought to have caused liver damage. 
Clark et al. (Ref. 36) studied a series of 
60 patients who took doses of acetamino
phen claimed to range from 13 to 100 g. 
Forty-nine developed liver damage, 17 
progressed to hepatic encephalopathy 
(brain damage), and 12 died from fulmi
nant liver failure. Death occurred in 4 to 
18 days after the ingestion of the drug. 
Proudfoot and Wright (Ref. 37) studied 
41 cases of acute acetaminophen poison
ing, 17 of which showed liver damage. 
One patient died, 3 developed jaundice 
and the others showed only biochemical 
evidence of liver dysfunction. These 
authors stated that “ liver damage is a 
toxic effect which is present in most 
patients who ingest more than 15 g of 
paracetamol” (acetaminophen). In all 
these series it was noted that other drugs 
were, or may have been; also taken.

In the U.S. in 1972, 61 cases of aceta
minophen overdosage were reported to 
the National Clearinghouse for Poison 
Control Centers, Food and Drug Admin
istration (Ref. 38). Of these, 15 reported 
the ingestion of less than 3.5 g, 23 be
tween 3.5 and 15 g, and 7 ingested more 
than 15 g. Two of the latter developed 
toxic hepatitis. No effects of this nature 
were reported from doses lower than 15
g. In 1971 there were only 3 cases re
ported in which more than 15 g were 
ingested. One of these had no symptoms, 
^mother experienced some lethargy, and 
the other experienced nausea, vomiting 
and abdominal pain. The Panel con
cludes that single doses less than 15 g 
are not usually associated with serious 
liver damage. The much lower incidence 
of reported acetaminophen hepatotoxic- 
ity in the U.S.A. compared to England 
has been attributed to the. well known 
axiom, if the diagnosis is not suspected, 
it is not seen, since one investigator re
ported 156 cases with 4 fatalities in one 
city alone (Ref. 39).

A dose of 15 g is 23 times the usual 
recommended single dosage of aceta
minophen (650 mg) and about 4 times 
the maximum recommended daily in
take. In estimating the range of safety, 
the single dosage comparison is prob
ably more appropriate than the compari
son of the single toxic dose with the 
daily divided therapeutic dose. The toxic 
effect of acetaminophen on the liver is 
related to glutathione depletion (Ref. 
40).
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Since acetaminophen is metabolized by 
the liver the question of the safety of 
its use in the presence of liver disease 
should be considered.

In a study of 72 patients with various 
forms of liver disease given 10 mg/kg of 
acetaminophen, Fevery and de Groote 
(Ref. 41) found an increase in both the 
serum levels and urinary excretion of 
unconjugated ' acetaminophen in the 
presence of certain liver diseases (paren
chymal disease with hyperbilirubinemia 
or obstructive jaundice). Patients with 
cirrhosis exhibited plasma levels 2 to 
3 times higher than those observed in 
subjects with no liver damage indicating 
decreased rates of metabolism. No de
crease in the blood levels of conjugated 
acetaminophen or total urinary excre
tion of the drug could be demonstrated 
indicating that these two types of ob
servations would not be expected to show 
differences in metabolism of free drug 
as would be expected from the pharma
cokinetic characteristics of this drug. 
Vest and Fritz (Ref. 42) observed a 
lowered ability of the liver to conjugate 
acetaminophen in six children with in
fectious hepatitis given 10 or 20 mg/kg 
of the drug intravenously. In the acute 
phase of the hepatitis the excretion of 
conjugated acetaminophen was de
creased. However, urinary excretion of 
free drug or excretion of Jptal conjugated 
acetaminophen is an insensitive method 
to observe changes in metabolism of 
acetaminophen. Direct comparison of 
blood levels of unchanged drug indicates 
that the relative rate of conjugation can 
be decreased significantly without sig
nificant differences in urinary excretion 
of t<5Tal conjugates. Free acetaminophen 
disappeared more slowly from the blood. 
The effects on excretion and blood levels 
of the conjugates and free acetamino
phen reflected a partial inhibition of the 
conjugation of the drug to its glucuro- 
nide and the sulfate resulting in a mod
erate delay in. the total elimination of 
the drug from the body. In 33 patients 
with liver cirrhosis, Jirsa and Hykes 
(Ref. 43) found no effect on the excre
tion of conjugated acetaminophen but 
did find a significant decrease in dia
betics. Schmid and Hammaker (Ref.
44) observed no significant reduction in 
the formation of conjugated acetamino
phen in five patients with Gilbert’s dis
ease (congenital liver disorder) after the 
administration of 30 mg/kg of aceta
minophen but did not study blood levels 
of unchanged drug. In studies on infants 
prior to the development of their ability 
to metabolize this drug, no significant 
hematologic or other toxic effect were 
produced by single oral doses of aceta
minophen up to 16.6 mg/kg (Ref. 45), 
or by 100 mg 3 times daily rectally for 
3 days (Ref. 46).

There have been no clinical studies of 
the effect of liver disorders on metabolic 
pathways other than the glucuronide and 
sulfate conjugation pathways through 
which acetaminophen may be metabo
lized. In this connection Mitchell et al. 
(Ref. 40) have postulated that a minor 
but as yet unidentified highly reactive 
metabolite formed by nonconjugating

enzymes (mixed oxidase) is responsible 
for the liver toxicity of acetaminophen. 
In normal subjects the concentration of 
this metabolite is low, and it is further 
conjugated with glutathione to a non
toxic metabolite. At high doses gluta
thione stores may be overwhelmed and 

, the reactive metabolite reacts chemically 
with other compounds in the cell which 
results in necrosis. It  is pertinent to know 
whether liver disease might affect the 
liver toxicity of acetaminophen by inter
fering with the production of this toxic 
metabolite by nonconjugating path
ways and further conjugation with 
cysteinq to a nontoxic substance.

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

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

An alternative explanation for the in
creased susceptibility of chronic alco
holics to the hepatotoxicity of acetamin
ophen (Ref. 47) is the induction of the 
microsomal enzyme systems (noncon
jugating) by chronic use of alcohol (Ref. 
48). However, recent evidence suggests 
that the overall elimination by conjuga
tion is decreased in alcoholics similar to 
that observed in other cases of decreased 
liver function.

Shamszad et al. found that preexisting 
liver disease significantly decreases the 
rate of elimination of drug (as evidenced 
by the increased half-life of unchanged 
drug in the plasma in patients with 
cirrhosis (half-life 3.5±1.3 hours) and 
active alcoholic hepatitis (4.5±1.5 hours) 
compared to chronic alcoholics with nor
mal liver function (2.2±.039 hours) and 
chronic alcoholics off alcohol for 7 days 
(2.8±0.7 hours)) (Ref. 49).

Thus several types of liver disease re
sult in prolonged half-lives of unchanged 
drug which are about the same increase 
(about 4 hours) observed in patients who 
suffer liver damage after acetaminophen 
overdosage.

One cannot conclude that because an 
increased acetaminophen half-life oc
curs in association with acute liver dam
age caused by acetaminophen, that in
creased acetaminophen half-life caused 
by preexisting liver disease will increase 
the potential or severity of acetami
nophen hepatoxicity. Well designed stud
ies to answer this question are needed. 
Although the Panel does not have evi
dence to warrant a warning to persons

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

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

The warning should state: “Do not 
exceed recommended dosage because 
severe liver damage may occur” .

Kidney damage has been described in 
numerous cases in which the liver injury 
has been of primary concern in acute 
poisoning by acetaminophen, as pre
viously discussed. The nature of the in
jury to the kidney observed in such acute 
cases is apparently not related to the 
type' of injury (papillary necrosis) which 
typically results from long-term abuse 
of analgesic drugs.

One case of the papillary necrosis type 
of kidney injury has been reported (Ref.
53) following prolonged use of aceta
minophen at a dose of 11 to 18 g daily 
for 6 months in combination with pro
portionately . large doses of chlor- 
mezanone. Two other cases, though 
questionably attributed to acetamin
ophen (Ref. 54), involved in one case 
this type of kidney injury which con
tinued after switching to acetaminophen 
after the consumption of phenacetin- 
containing analgesics for 14 years. In 
the other case, the kidney damage de
veloped after 5 years of intake of 1.5 g 
acetaminophen daily along with other 
drugs including some drugs containing 
phenacetin. Master (Ref. 55) reported a 
case of analgesic-induced kidney injury 
in a woman who took an average of
1.5 g acetaminophen daily for 10 years, 
though other analgesics were consumed 
previously or concurrently. Nanra (Ref. 
56) mentioned two other cases of anal
gesic-induced kidney injury occurring 
in Australia. He attributed these to 
acetaminophen alone but he described 
no details. In none of the above six 
cases, in which the consumption of 
acetaminophen was involved, is i!t clear 
that this drug was the sole cause of,the 
analgesic-induced kidney damage or 
that it was the primary drug of abuse.

Abel (Ref. 57) and the Royal Austra
lasian College of Physicians (Ref. 58) 
have stated that patients fail to recover 
from kidney injury when their intake of 
phenacetin combinations is replaced by 
acetaminophen either alone or in 
combinations.

In studies on healthy adult ,human 
subjects, Prescott (Ref. 59) and Prescott, 
Sansur, Leven and Conney (Ref. 60) ob
served a slight increase in the excretion 
of kidney tubule cells in the urine 
following the intake of 3.6 g aceta
minophen daily for 6 days. In the latter
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study the increase was significant in 
one of eight subjects on acetaminophen 
and two of nine subjects on the same 
dosage schedule of phenacetin. This ef
fect was considerably less than that seen 
in subjects taking similar doses of 
aspirin.

Edwards, Edwards, Huskisson and 
Taylor (Ref. 61) found only a minor im
pairment of urine concentrating ability 
in 6 of 13 patients after their intake of 
2 to 30 kg acetaminophen over a period 
of 2 years. Batterman and Grossman 
(Ref. 7) noted no blood, liver or kidney 
disturbances in human subjects receiv
ing 3.6 g daily for up to 116 weeks.

In an experiment on dehydrated dogs, 
Bluemle and Goldberg (Ref. 62) found 
a high concentration of acetaminophen 
in the papillae of the kidney after a 
single dose of phenacetin, and a similar 
concentration of the drug in the renal 
papillae was observed after a single dose 
of acetaminophen. However, in this 
study, no concentration of acetamin
ophen was found in nondehydrated dogs.

Acetaminophen has not been reported 
to produce effects on the central nervous 
system like those produced by phen
acetin, variously described as euphoria, 
stimulation, sedation, depression, etc. 
These effects of phenacetin are consid
ered to constitute the basis of the po
tential for abuse of analgesic prepara
tions containing this drug. In comparing 
the subjective effects of phenacetin and 
acetaminophen in 20 healthy male vol
unteers, Eade and Lasagna (Ref. 63) 
found that phenacetin “depressed mood, 
energy and mentation,” while aceta
minophen in the same dose, 28 mg/kg, 
had no such effects and did not differ 
from aspirin or placebo. However, Nakra 
et al. recently reported that some pa
tients, especially housewives, have used 
acetaminophen as a “pick-me-up” and 
raises the possibility that some will abuse 
it (Ref. 64).

No comparison has yet been made 
with regard to the relative abuse poten
tial of analgesic mixtures of phenacetin 
and similar mixtures of acetaminophen. 
A longer history of use of acetaminophen 
combinations, especially those with as
pirin, will be required before this ques
tion can be answered. However, con
sidering the Jack of effects of 
acetaminophen on the sensorium sim
ilar to those of phenacetin it is justifiable 
to conclude that acetaminophen, as a 
single entity or in analgesic mixtures, 
does not have the abuse potential dem
onstrated for analgesic mixtures con
taining phenacetin. Reports from Aus
tralia (Ref. 59) showing that established 
abusers of phenacetin-containing drugs 
continued to abuse acetaminophen com
binations after the removal of phen
acetin from proprietary products, do not 
indicate a primary abuse potential of 
acetaminophen or of its analgesic 
mixtures.

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

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

Act of 1970 as set forth in 21 CFR 1700.15
(a ), (b) and (c), that provide for poison 
prevention packaging standards for as
pirin-containing products in a dosage 
form intended for oral administration. 
The standards for child-resistant safety 
closures required on the containers of 
these products are intended to protect 
children from intentional or accidental 
ingestion without hampering the adult 
use effectiveness of the products. The 
Panel concurs with these standards and 
is of the opinion that the standards for 
child-resistant safety closures should 
apply to the containers in which acet
aminophen oral products are packaged 
as well as to aspirin-containing products.

The Panel further concludes that the 
restrictions on the maximum number of 
tablets permitted in containers of aspirin 
products for child use should also apply 
to acetaminophen products formulated 
for use in children only. Therefore, acet
aminophen products containing 80 mg 
(1.23 gr) tablets intended for oral use 
in children should contain no more than 
36 tablets to reduce the hazard of acci
dental poisoning, as set forth in 21 CFR 
201.314(c)(2) for products containing 
80 mg (1.23 gr) tablets of aspirin for 
pediatric use.

The Panel concludes that the OTC 
packaging requirements for safety clo
sures and the restriction on the maxi
mum number of tablets in the containers 
of aspirin products for pediatric use 
should also apply to acetaminophen 
products for use in children.
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(3) Dosage, (i) For products contain
ing 325 mg (5 gr) per dosage unit, (a) 
Standard schedule. Adult oral dosage is 
325 mg (5 gr) to 650 mg (10 gr) every 
4' hours while symptoms persist not to 
exceed 3,900 mg (60 gr) in 24 hours for 
not more than 10 days. Children 11 to 
under 12 years oral dosage is 487.5 mg 
(7.5 gr) every 4 hours while symptoms 
persist not to exceed 2,437.5 mg (37.5 
gr) in 24 hours for not more than 5 days. 
Children 9 to under 11 years oral dosage 
is 406.3 mg (6.25 gr) every 4 hours 
while symptoms persist not to exceed
2,031.5 mg (31.25 gr> in 24 hours for 
not more than 5 days. Children 6 to un
der 9 years oral dosage is 325 mg (5 
gr) every 4 hours while symptoms per
sist not to exceed 1,625 mg (25 gr) in 
24 hours for not more than 5 days. 
Children 4 to under 6 years oral dosage 
is 243.8 mg (3.75 gr) every 4 hours while 
symptoms persist not to exceed 1,219 
mg (18.75 gr) in 24 hours for not more 
than 5 days. Children 2 to under 4 
years oral dosage is 162.5 mg (2.5 gr) 
every 4 hours while symptoms persist not 
to exceed 812.5 mg (12.5 gr> in 24 hours 
for not more than 5 days. For children 
under 2 years, there is no recommended 
dosage except under the advice and su- 
pervison of a physician.

(b) Nonstandard schedule. Adult oral 
dosage is 325 mg (5 gr) to 975 mg (15 
gr) initially, followed by 650 mg (10 
gr) every 4 hours while symptoms per
sist not to exceed 3,900 mg f60 gr) in 
24 hours for not more than 10 days. 
For children under 12 years, there is 
no recommended dosage except under the 
advice and supervision of a physician.

(ii) For products containing 80 mg 
(123 gr) per dosage unit. Children 11 to 
under 12 years oral dosage is 480 mg 
(7.38 gr) every 4 hours while symptoms 
persist not to exceed 2,400 mg (36.9 gr) 
in 24 hours for not more than 5 days.

Children 9 to under 11 years oral dosage 
is 400 mg (6.15 gr) every 4 hours while 
symptoms persist not to exceed 2,000 mg 
(30.75 gr) in 24 hours for not more than
5 days. Children 6 to under 9 years oral 
dosage is 320 mg (4.92 gr) every 4 hours 
while symptoms persist not to exceed
1,600 mg (24.6 gr) in 24 hours for not 
more than 5 days. Children 4 to under
6 years oral dosage is 240 mg (3.69 gr) 
every 4 hours while symptoms persist 
not to exceed 1,200 mg (18.45 gr) in 24 
hours for not more than 5 days. Children 
2 to under 4 years oral dosage is 160 mg 
(2.46 gr) every 4 hours while symptoms 
persist not to exceed 800 mg (12.3 gr) in 
24 hours for not more than 5 days. For 
children under 2 years, there is no rec
ommended dosage except under the ad
vice and supervision of a physician.

(iii) For products containing 500 mg 
(7.69 gr) per dosage unit. Adult oral 
dosage is 500 mg (7.69 gr) to 1,000 mg 
(15.38 g*) initially, followed by 500 mg 
(7.69 gr) every 3 hours or 1,000 mg (15.38 
gr) every 6 hours while symptoms persist 
not to exceed 4,000 mg (61.52 gr) in 24 
hours for not more than 10 days. For 
children under 12 years, there is no rec
ommended dosage except under the 
advice and supervision of a physician.

(4) Labeling. The Panel, recommends 
the Category I  labeling for analgesic 
active ingredients. (See part III. para
graph B.l. below—Category I  Labeling.) 
In addition, the Panel recommends the 
following specific labeling: (i) Warnings,
(a) “Do not exceed recommended dosage 
because severe liver damage may occur”.

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

(ii) Standard acetaminophen dosage 
unit. In the previous discussion on 
“standard strength” dosage forms, the 
Panel made clear the need to indicate 
both the quantity of acetaminophen per 
tablet, teaspoon or other dosage unit as 
well as the quantity by which a particu
lar product containing acetaminophen 
differs per dosage unit from the estab
lished standard of 325 mg (5 gr) aceta
minophen per dosage unit. (See part II. 
paragraph E. above—Standard Dosage 
Unit and Analgesic Equivalence Value.)

The Panel recommends that all prod
ucts containing acetaminophen be 
clearly labeled as containing acetamino
phen on the principal display panel. In 
addition, labeling shall state in metric 
units and secondarily in apothecary units 
the quantity of acetaminophen per dos
age unit.

(a) Products containing the standard
acetaminophen dosage unit. The Panel 
recommends that products containing 
only 325 mg (5 gr) acetaminophen per 
dosage unit be clearly labeled on the 
principal display panel: “Contains the 
standard strength of 325 mg (5 gr) 
acetaminophen per dosage unit” . The 
term “dosage unit” may be replaced by 
the applicable dosage form such as tablet 
or capsule. «

(b) Products containing acetamino
phen in an amount different than the 
standard acetaminophen dosage unit. 
While the Panel recommends that prod
ucts contain only 325 mg (5 gr) aceta-
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minophen per dosage unit, if the Food 
and Drug Administration is unable to 
implement this recommendation the 
Panel recommends that only nonstand
ard dosage units of 500 mg (7.69 gr) be 
recognized for acetaminophen in addi
tion to the standard dosage unit of 325 
mg (5 gr). The Panel recommends that 
products containing 500 mg (7.69 gr) of 
acetaminophen per dosage unit be clearly 
labeled on the principal display panel: 
“Contains nonstandard strength of 500 
mg (7.69 gr) acetaminophen per dosage 
unit compared to the established stand
ard of 325 mg (5 gr) acetaminophen per 
dosage unit” . The term “dosage unit” 
may be replaced by the applicable dosage 
form such as tablet or capsule.

c. Calcium carbaspirin. The Panel con
cludes that calcium carbaspirin is a safe 
and effective OTC analgesic when taken 
in the recommended dosage of 414 to 828 
mg every 4 hours while symptoms per
sist not to exceed 4,968 mg in 24 hours 
for not more than 10 days.

(1) Effectiveness. Calcium carbaspirin 
is a complex of calcium acetylsalicylate 
and urea (Ref. 1) . This compound is also 
frequently called soluble calcium aspirin. 
This nomenclature has produced some 
confusion with another preparation 
which consists of aspirin, calcium car
bonate, and citric acid, which occasion
ally is also referred to as “soluble” cal
cium aspirin. Because calcium carbas
pirin is a larger molecule than aspirin, 
a larger amount (414 mg) will be re
quired to produce the same pharmaco
logical effect as that produced by 325 mg 
of aspirin. Levy and Hayes have reported 
that the dissolution rate for this com
pound is faster than that for aspirin 
(Ref. 2). However, Beaver noted that the 
rate of absorption into the bloodstream 
was similar to that of aspirin (Ref. 3). 
Bonica and Allen have reported that 
“there is no evidence that it offers a 
clinically significant advantage (over 
aspirin) in the rate in which analgesic 
effects are achieved” (Ref. 4).

The previous discussion in this docu
ment with regard to effectiveness of as
pirin including the limitations on maxi
mum daily and 'total intake are applica
ble here with a slight modification based 
upon potency (414 mg instead of 325 mg) . - 
In addition, the previous discussion on 
aspirin dose-response relationship re
garding the lack of correlation between 
blood levels and threshold levels of an
algesia, rapidity of onset of analgesic 
action, intensity of analgesia, and dura
tion of pain relief, are equally applicable 
to calcium carbaspirin. (See part HI. 
Paragraph B.l.a.(l) above—Effective
ness.)

(2) Safety. Evidence indicates that 
calcium carbaspirin is as safe as aspirin 
when taken in equivalent doses (Ref. 5). 
It is a complex of urea and calcium 
acetylsalicylate which is hydrolyzed 
(broken down) in the gastrointestinal 
tract to aspirin, calcium and urea. While 
calcium carbaspirin has a more rapid 
dissolution rate than aspirin, the 
amounts of calcium and urea formed 
from the breakdown of therapeutic doses 
of calcium carbaspirin would not be ex-

pected to have any pharmacological ef
fects. It  is assumed that calcium and 
urea are not absorbed in significant 
quantities. Thus the severity and inci
dence of adverse reactions either prior 
to or after absorption of calcium carb- 
aspirin would be comparable to the inci
dence of adverse reactions discussed pre
viously in this document for aspirin. (See 
part in. paragraph B.l.a.(2) above— 
Safety.)

The only studies which show that the 
side effects of calcium carbaspirin may 
be different from those of aspirin are 
the following: Muir and Cossar (Ref. 6) 
in a study with patients undergoing gas
trectomy summarized their finding as 
follows: “ Soluble calcium aspirin has 
shown no significant signs of gastric 
irritation in 95 gastrectomy specimens. 
Standard aspirin has shown potentially 
serious gastric lesions in 8 out of 102.” 
These authors also found that calcium 
carbaspirin produced significantly less 
gastric bleeding than aspirin in 20 pa
tients (aspirin 65 percent with bleeding, 
calcium carbaspirin 5 percent with bleed
ing) with no previous history of dys
pepsia.

One article reported a series of studies 
using radioactive labeled chromate to 
determine gastrointestinal blood loss 
when aspirin and calcium carbaspirin 
were ingested (Ref. 7). The authors con
cluded that gastrointestinal bleeding oc
curred for both drugs, but the quantities 
of blood lost were less with calcium 
carbaspirin than with aspirin prepara
tions for the same subjects (Ref. 7), and 
this difference was highly significant (p 
is less than 0.01).

In an unpublished study submitted by 
the manufacturer (Ref. 5), 20 patients 
with known intestinal ulcers and 20 pa
tients with arthritis were followed for 
9 months. Stool tests for blood using the 
testing reagent guaiac were used. A com
parison between aspirin, placebo and 
calcium carbaspirin revealed guaiac re-, 
agent-positive stools in all three situa
tions, and no difference could be ob
served between the three treatments. 
The data are difficult to assess; the re
sults were not presented in tabulated 
form and the data were not statistically 
analyzed.

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

(3) Dosage. Adult oral dosage is 414 to 
828 mg every . 4 hours while symptoms 
persist not to exceed 4,968 mg in 24 hours 
for not more than 10 days, Children 11 to 
under 12 years oral dosage is 621 mg 
every 4 hours while symptoms persist not 
to exceed 3,105 mg in 24 hours for not 
more than 5 days. Children 9 to under 
11 years oral dosage is 517.5 mg every 
4 hours while symptoms persist not to 
exceed 2,587.5 mg in 24 hours for not 
more than 5 days. Children 6 to under 
9 years oral dosage is 414 mg every 4 
hours while symptoms persist not to ex

ceed 2,070 mg in 24 hours for not more 
than 5 days. Children 4 to under 6 years 
oral dosage is 310.5 mg every 4 hours 
while symptoms persist not to exceed
I, 552.5 mg in 24 hours for not more than 
5 days. Children 2 to under 4 years oral 
dosage is 207 mg every 4 hours while 
symptoms persist not to exceed 1,035 
mg in 24 hours for not more than 5 days. 
For children under 2 years, there is no 
recommended dosage except under the 
advice and supervision of a physician.

(4) Labeling. The Panel recommends 
the Category I  labeling for analgesic ac
tive ingredients. (See part IH. paragraph 
B.l. below—Category I  Labeling.) In ad
dition, the Panel recommends the fol
lowing specific labeling: (i) Warnings.
(a) “This product contains aspirin. Do 
not take this product if you are allergic 
to aspirin or if you have asthma except 
under the advice and supervision of a 
physician” .

(5) “Do not take this product during 
the last 3 months of pregnancy except, 
under the advice and supervision of a 
physician” .

(c) For oral product formulations to 
be chewed before swallowing: “Do not 
take this product for at least 7 days after 
tonsillectomy or oral surgery except 
under the advice and supervision of a 
physician” .

(ii) Analgesic equivalence value. In 
the previous discussion on “standard 
strength” dosage forms the Panel made 
clear the need to indicate the quantity of 
calcium carbaspirin per tablet, teaspoon 
or other dosage unit as well as the quan
tity by which a particular product con
taining calcium carbaspirin differs per 
dosage unit from the established stand
ard of 325 mg (5 gr) aspirin. (See part
II. paragraph E. above—Standard Dos
age Unit and Analgesic Equivalence 
Value.)

The Panel recommends that products 
containing calcium carbaspirin be clear
ly labeled on the principal display panel: 
“Equivalent to X  mg (X  gr) per dosage 
unit of the established standard of 325 
mg (5 gr) aspirin per dosage unit” . The 
actual amount of “X ” of equivalent anal
gesic effectiveness for the specific prod
uct shall be used. The term “dosage unit” 
may be replaced by the applicable dosage 
form such as tablet or capsule. For ex
ample, a product containing 414 mg cal
cium carbaspirin per tablet (dosage 
unit) shall be labeled, “Equivalent to 325 
mg (5 gr) per tablet of the established 
standard of 325 mg (5 gr) aspirin per 
tablet” .
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d. Choline salicylate. The Panel con
cludes that choline salicylate is a safe 
and effective OTC analgesic when taken 
in the recommended dosage of 435 to 870 
mg every 4 hours while symptoms persist 
not to exceed 5,220 mg in 24 hours for 
not more than 10 days.

(1) Effectiveness. Choline salicylate is 
one of several nonacetylated salicylates 
reviewed by the Panel. Choline salicylate 
is highly soluble and may-be adminis
tered as a stable, palatable liquid. It 
should be noted that an advantage of 
this drug is that it is the only liquid sal
icylate preparation that is currently 
available on the OTC drug market. It is 
said to be absorbed 5 times faster than 
aspirin (Ref. 1). Beaver (Ref. 2) has 
stated that “While choline salicylate 
may prove more palatable than an equiv
alent dose of aspirin, the analgesic effec
tiveness of the two drugs has never been 
adequately compared, and experience 
with sodium salicylate suggests that 
from the standpoint of analgesia at least; 
simple salicylates are less than equian- 
algesic when compared with equivalent 
doses of aspirin.”

While no well-controlled clinical stud
ies for the assessment of the analgesic ac
tivity of choline salicylate have been 
found, the Panel’s review of the scienti
fic literature has produced sufficient ev
idence of its analgesic activity. Broh- 
Kahn (Ref. 3) conducted a study in 
which 80 physicians throughout the U.S. 
and Canada gave this drug to 1,200 pa
tients. Attempts were made to compare 
the effectiveness of choline salicylate to 
that of aspirin. This was accomplished 
in several ways. In some cases, patients 
had been treated with aspirin, and when 
its effect Was assessed, it was discontin
ued  and replaced with choline salicylate. 
In other cases in which the effect of as
pirin was not previously ascertained, a 
crossover study was performed. Physical 
differences in the appearance of both 
drugs precluded the use of a double-blind 
technique. Finally, in some cases the phy
sician compared the effects of choline 
saliyclate in some patients with the 
known effects of aspirin in his patient 
population at large. The author con
cluded that “choline salicylate displayed 
a more favorable effect than aspirin.” No 
adequate statistical analysis is presented 
to support this conclusion.

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

Levy, Gumtow and Rutowski (Ref. 4), 
in a study with 12 healthy male volun
teers, assessed the blood plasma levels ob
tained after the administration of a solu-
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tion of choline salicylate with those of 
two product formulations of aspirin tab
lets, aspirin tablets combined with alu
minum glycinate and magnesium car
bonate and an aqueous solution of so
dium salicylate. The authors concluded 
that the two aspirin formulations pro
duced significantly lower absorption 
rates than choline salicylate solution. 
There was no difference in absorption 
between the several types of salicylates 
administered in solution (Ref. 4).

Wolf and Aboody (Ref. 5) have also 
shown that choline salicylate is more rap
idly absorbed than aspirin.

Broh-Kahn (Ref. 6) in a study with 
normal volunteers who acted as their own 
controls has shown that choline salicylate 
is absorbed approximately 5 times more 
rapidly than aspirin.

The significance of faster absorption 
has not been determined, since there is 
no evidence that faster absorption also 
indicates a faster onset of analgesic e f
fect. Besides, as stated by Beckman (Ref.
7 ) , “ it is absurd to claim advantages for 
compounds that may at best advance the 
advent of relief no more than a few min
utes.”

2 Safety. The Panel finds that choline 
salicylate is about as safe as aspirin, 
because the side effects are similar to 
aspirin dnd those of the other salicylates. 
Yet unlike aspirin and the other acetyl- 
ated salicylates, choline salicylate has 
not been reported to be associated with 
reactions causing asthmatic attacks in 
susceptible people. In addition, choline 
salicylate, as well as the other nonacetyl
ated salicylates, do not affect the platelet 
adhesiveness involved in the clotting 
mechanism. However, choline salicylate 
in large doses does have an effect on 
another aspect of the clotting mecha
nism, an hypoprothrombinémie effect. 
Therefore, the caution concerning bleed
ing should be addressed to that popula
tion which is exposed to large doses of 
choline salicylate.

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

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

Rider et al. (Ref. 10), using the gas- 
troscope studied 30 patients soon after 
ingestion of choline salicylate. He found 
no evidence of irritation of the mucous

membrane of the stomach, hyperemia, 
hemorrhage, or ulcer.

In another study using radioactive 
Chromium-51 tagging of cells, Pierson, 
Holt, Watson and Keating (Ref. 11) 
demonstrated that 73 percent of 148 pa
tients had significant bleeding with as
pirin. When choline salicylate was used, 
nd intestinal bleeding was noted. Croft, 
Cuddigan and Sweetland (Ref. 12) us
ing Chromium-51 labeled red blood cells 
reported the same amount of bleeding 
after choline salicylate or soluble as
pirin administration.

A submission summarizes ten uncon
trolled or partially controlled clinical 
studies involving approximately 1,500 pa
tients (Ref. 13). There were no serious 
untoward reactions reported. The most 
significant of these reports was that 
of Broh-Kahn (Ref. 2) which included 
a collection of the results of a coopera
tive study by 80 physicians of 1,200 pa
tients using aspirin as a reference stand
ard. The conclusion was stated in gener
al terms. There evidently was a lower 
incidence of gastrointestinal distress, and 
choline salicylate was better tolerated in 
higher doses than aspirin.

The labeling in this submission (Ref. 
13) includes claims for choline salicylate 
such as “Taken on an Empty Stomach, 
Starts Acting 5 Times Faster Than As
pirin” and “Provides Gentle-To-The- 
Stomach Action” . Other claims made for 
this product have been discussed by the 
Panel elsewhere in this document. (See 
part III. paragraph B.2. below-—Category 
I I  Labeling.) As for the claims mentioned 
above, the Panel concludes that its re
marks regarding the claims of rapid ab
sorption and the consequent rapid onset 
of analgesia made for highly buffered as
pirin products also apply to choline sa
licylate products. (See part VI. paragraph 
B.l.d. below—Labeling claims for mar
keted products containing analgesics 
combined with antacid or buffering in
gredients.)

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

(3) Dosage. Adult oral dosage is 435 to 
870 mg every 4 hours while symptoms 
persist not to exceed 5,220 mg in 24 hours 
for not more than 10 days. Children 11 to 
under 12 years oral dosage is 652.5 mg 
every 4 hours while symptoms persist
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not to exceed 3,262.5 mg in 24 hours for 
not more than 5 days. Children 9 to 
under 11 years oral dosage is 543.8 mg 
every 4 hours while symptoms persist not 
to exceed 2,719 mg in 24 hours for not 
more than 5 days. Children 6 to under 9 
years oral dosage is 435 mg every 4 hours 
while symptoms persist not to exceed 
2,175 mg in 24 hours for not more than 5 
days. Children 4 to under 6 years oral 
dosage is 326.5 mg every 4 hours while 
symptoms persist not to exceed 1,632.5 
mg in 24 hours for not more than 5 days. 
Children 2 to under 4 years oral dosage 
is 217.5 mg every 4 hours while symptoms 
persist not to exceed 1,087.5 mg in 24 
hours for not more than 5 days. Children 
under 2 years, there is no recommended 
dosage except under the advice and su
pervision of a physician.

(4) Labeling. The Panel recommends 
the Category I  labeling for analgesic ac
tive ingredients. (See part III. paragraph 
B.l. below—Category I  Labeling.) In ad
dition, the Panel recommends the fol
lowing specific labeling: (i) Warning. 
“Do not take this product if you are al
lergic to salicylates except under the ad
vice and supervision of a physician” .

(ii) Analgesic equivalence value. In 
the previous discussion on “standard 
strength” dosage forms the Panel made 
clear the need to indicate the quantity 
of choline salicylate per tablet, teaspoon 
or other dosage unit as well as the quan
tity by which a particular product con
taining choline salicylate differs per dos
age unit from the established standard 
of 325 mg sodium salicylate per dosage 
unit. (See Part II. paragraph E. above— 
Standard Dosage Unit and Analgesic 
Equivalence Value.)

The Panel recommends that products 
containing choline salicylate be clearly 
labeled on the principal display panel: 
“Equivalent to X  mg per dosage unit of 
the established standard of 325 mg so
dium salicylate per dosage unit” . The ac
tual amount of “X ” of equivalent anal
gesic effectiveness for the specific prod
uct shall be used. The term “dosage unit” 
may be replaced by the applicable dosage 
form such as tablet or capsule. For ex
ample, a product containing 435 mg cho
line salicylate per tablet (dosage unit) 
shall be labeled, “Equivalent to 325 mg 
per tablet of the established standard of 
325 mg sodium salicylate per tablet” .
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e. Magnesium salicylate. The Panel 
concludes that magnesium salicylate is 
a safe and effective OTC analgesic 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 10 days.

(1) Effectiveness. This ingredient has 
been used since 1888 when it was first 
cited in an editorial of Pharmazeutische 
Post and was used for therapy of typhoid 
fever (Ref. 1). The same year Caldwell 
(Ref. 2) in a review article reported on 
its use as an “ intestinal antiseptic” and 
therefore useful in typhoid fever. This 
product was still found in the Merck In 
dex, 1930 Ed., where it was described as 
antiseptic, antirheumatic and antidiar- 
rheic and still listed among its uses- “ ty
phoid fevers and typhus” (Ref. 3).

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

In an unpublished study performed by
F. W. McCoy (Ref. 6) in 1964, aspirin, 
magnesium salicylate and aspirin plus 
magnesium aluminum hydroxide were 
compared on the basis of salicylate blood 
levels. Although it is known that salicy
late blood levels do not directly correlate 
with analgesic effects it is interesting to 
note that magnesium salicylate, in spite 
of a greater solubility than aspirin, gave 
“somehow” lower blood levels of salic
ylate than aspirin. The blood levels of 
salicylate obtained with magnesium 
salicylate were greater 'than those ob

tained with aspirin plus aluminum and 
magnesium hydroxides. This is most, 
likely due to the buffering of the aspirin 
formulations by aluminum and mag
nesium hydroxides. In another unpub
lished study, the analgesic effectiveness 
of magnesium salicylate was evaluated in 
42 elderly patients with degenerative 
bone disease. In this double-blind cross
over study, magnesium salicylate was 
compared to aspirin and placebo. The 
data were analyzed statistically, and the 
conclusions obtained from this study 
were that magnesium salicylate and as
pirin were equally effective in relieving 
the pain of patients with osteoarthritis 
and that both drugs were superior to 
placebo (Ref. 7).

Batterman (Ref. 8) reported the use 
of magnesium salicylate in 34 patients 
with rheumatoid arthritis and 27 pa
tients with degenerative joint disease. In 
this study, analgesic and not antirheu
matic effect was assessed. The data sug
gest the effective value of this drug as an 
analgesic in the patients tested.

The Panel concludes that while the 
number of well-controlled clinical stud
ies are few and mostly unpublished, the 
studies and the other data reviewed by 
the Panel indicate that magnesium salic
ylate is an effective analgesic and that 
it is comparable ta aspirin. However, the 
claim that magnesium salicylate might 
be indicated when aspirin cannot be 
tolerated, remains to be proven.

(2) Safety. At the present time, there 
is evidence which indicates that mag
nesium salicylate is as safe as aspirin, 
although it has side effects similar to 
aspirin and the other salicylates. Unlike 
aspirin and the other acetylated salicy
lates, magnesium salicylate has not been 
associated with reactions causing asth
matic attacks in susceptible people. In 
addition, magnesium salicylate, as well as 
the other nonacetylated salicylates, are 
not known to affect the platelet adhe
siveness involved in the clotting mecha
nism. However, magnesium salicylate in 
large doses does have an effect on an
other aspect of the clotting mechanism, 
an hypoprothrombinemic effect. There 
is evidence of gastric mucosal bleeding 
and irritation similar to aspirin.

Unpublished studies on magnesium 
salicylate, utilizing the gastrocamera, re
vealed some variation between aspirin 
and magnesium salicylate when irrita
tion of the stomach walls was assessed. 
Irritation to the mucous membranes of 
the stomach did occur in the presence of 
both drugs (Ref. 9). Other submitted 
studies used radioactively-labéled so
dium chromate Cr«, These studies indi
cated that bleeding also took place in a 
significant number of subjects. There 
was evidence that the amount of bleed
ing might be less with magnesium salicy
late than with aspirin (Ref. 10). One 
study that determined magnesium con
centrations in the blood indicated con
siderable individual variations which 
were neither consistent nor significant 
<&ef. 11).

The Panel has reviewed the possible 
systemic toxicity of magnesium ions with
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recommended doses of magnesium salic
ylate, Unless renal insufficiency is pres
ent, toxicity due to the absorption of 
magnesium is unlikely in the recom
mended dosages of 325 to 650 mg mag
nesium salicylate every 4 hours not to 
exceed 3,900 mg in 24 hours for not more 
than 10 days (Ref. 12). Absorbed magne
sium is rapidly excreted, so that hyper
magnesemia is difficult to achieve by the 
oral route in the presence of normal 
renal function. In renal dysfunction, 
however,* hypermagnesemia toxicity may 
occur and a warning is therefore neces
sary (Ref. 13). The Panel concludes, 
based on the available evidence, that a 
restriction on the intake of magnesium 
salicylate for normal persons in the rec
ommended daily dosage is not necessary 
because there is no evidence of possible 
svstemic toxic effects due to magnesium. 
The amount Of magnesium in the recom
mended maximum daily dosage of 3,900 
mg magnesium salicylate is 26.2 mEq 
magnesium which does not pose any 
safety problem. However for any prod
uct containing magnesium in which the 
maximum daily dosage exceeds 50 mEq 
of magnesium, the labeling should con
tain the warning: “Do not 'take this 
product if you have kidney disease ex
cept under the advice and supervision of 
a physician”.

(3) Dosage. Adult oral dosage is 325 to 
650 mg every 4 hours while symptoms 
persist not to exceed 3,900 mg in 24 hours 
for not more than 10 days. Children 11 
to under 12 years oral dosage is 487.5 mg 
every 4 hours while symptoms persist not 
to exceed 2,437.5 mg in 24 hours for not 
more than 5 days. Children 9 to under 11 
years oral dosage is 406.3 mg every 4 
hours while symptoms persist not to ex
ceed 2,031.5 mg in 24 hours for not more 
than 5 days. Children 6 to under 9 years 
oral dosage is 325 mg every 4 hours while 
symotoms persist not to exceed 1,625 mg 
in 24 hours for hot more than 5 days. 
Children 4 to under 6 years oral dosage 
is 243.8 mg every 4 hours while symptoms 
persist not to exceed 1,219 mg in 24 hours 
for not more than 5 days. Children 2 to 
under 4 years oral dosage is 162.5 mg 
every 4 hours while symptoms persist not 
to exceed 812.5 mg in 24 hours for not 
more than 5 davs. For children under 2 
years, there is no recommended dosage 
except under the advice and supervision 
of a physician.

(4) Labeling. The Panel recommends 
the Category I  labeling for analgesic ac
tive ingredients. (See part III. paragraph 
B.l. below—Category I  Labeling.) In ad
dition, the Panel recommends the follow
ing specific labeling: (i) Warning. “Do 
not take this product if you are allergic 
to salicylates except under the advice 
and supervision of a physician” .

(ii) For products containing more than 
50 mEq of magnesium in the recom
mended daily dosage. Warning. “Do not 
take this product if you have kidney 
disease except under the advice and 
supervision of a physician” .

(iii) Analgesic equivalence value. In 
the previous discussion on “ standard 
strength” dosage forms the Panel made 
clear the need to indicate the quantity of
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magnesium salicylate per tablet, tea
spoon or other dosage unit as well as the 
quantity by which a particular product 
containing magnesium salicylate differs 
per dosage unit from the established 
standard of 325 mg sodium salicylate per 
dosage unit. (See Part II. paragraph E. 
above— Standard Dosage Unit and Anal
gesic Equivalence Value.)

The Panel recommends that products 
containing magnesium salicylate be 
clearly labeled on the principal display 
panel: “Equivalent to X  mg per dosage 
unit of the established standard of 325 
mg sodium salicylate per dosage unit” . 
The actual amount of “X ” of equivalent 
analgesic effectiveness for the specific 
product shall be used. The term “ dosage 
unit” may be replaced by the applicable 
dosage form such as tablet or capsule. 
For example, a product containing 325 
mg magnesium salicylate per tablet 
(dosage unit) shall be labeled, “Equiva
lent to 325 mg per teaspoon of the estab
lished standard of 325 mg sodium salicy
late per tablet” .
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f. Sodium salicylate. The Panel con
cludes that sodium salicylate is a safe 
and effective OTC analgesic when used 
in the recommended dosage of 325 to 
650 mg every 4 hours while symptoms 
persist not to exceed 4,000 mg in 24 hours 
for not more than 10 days.

(1) Effectiveness. Sodium salicylate 
had already been in use for about 25 
years when aspirin was introduced into 
therapy in 1899. Aspirin was introduced 
on the basis that it was more palatable 
and caused less gastrointestinal disturb
ances than sodium salicylate (Ref. 1).

It  has been demonstrated that aspirin 
(acetvlsalicylic acid) is hydrolyzed to 
salicylic acid. It has been suggested that 
the latter is the active compound (Ref. 
2). However, the therapeutic effect of 
aspirin as an a analgesic is generally 
recognized as being superior to an equal 
dose of sodium salicylate (Refs. 1 and 2).

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

Frey has reported that aspirin was 
more effective than sodium salicylate 
in the treatment of the common* head
ache (Ref. 5).

The AMA Drug Evaluations (Ref. 6) 
mentions sodium salicylate as an anal
gesic and states that “ * * * it is less 
effective than equal doses of aspirin in 
relieving pain and reducing fever * * *”

Woodbury (Ref. 7) cites sodium salicy
late as one of the two most commonly 
used preparations for analgesic effects, 
the other one being aspirin.

The Panel concludes that the few 
well-controlled clinical studies, the long 
clinical history of this ingredient’s use 
and acceptance in most basic medical 
and pharmacology texts, indicate that 
sodium salicylate is an effective 
analgesic.

(2) Safety. The Panel concludes that 
sodium salicylate is as safe as aspirin, 
although it has side effects similar to 
aspirin and the other salicylates. Yet un
like aspirin and the other acetylated 
salicylates, sodium salicylate has not 
been associated with reactions causing 
asthmatic attacks in susceptible people. 
In addition, sodium salicylate, as well 
as the other nonacetylated salicylates, 
are not known to affect the platelet ad
hesiveness involved in the clotting 
mechanism. However, sodium salicylate 
in large doses does have an effect on an
other aspect of the clotting mechanism, 
an hypoprothrombinémie effect.

Comparison between aspirin prepara
tions and sodium salicylate in various 
studies reveals some differences of 
opinion in the conclusions drawn by the 
authors. However, it would seem that 
some bleeding from the gastrointestinal 
tract does indeed take place.

Grossman et air reported that sodium 
salicylate, aspirin, and calcium aspirin 
all gave a significant increase pf blood 
in the stools as compared to the controls. 
This was determined using the radioac- 
tively-labeled red blood cell technique 
(Ref. 8). Stubbe, Pietersen and Van 
Heulen after studying 130 patients 
found that there was much less blood 
found in the stools when using sodium 
salicylate as compared to aspirin (Ref.
9). Scott et al. in 1961 also reported de
creased bleeding with sodium salicylate 
as compared to aspirin (Ref. 10).

Leonards and Levy (Ref. 11) have 
shown that 325 mg sodium salicylate
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tablets caused a  gastrointestinal blood  
loss of 1.2 m l daily above control values 
but the blood loss produced by  325 m g  
aspirin tablets w as appreciably greater,
5.6 ml daily above control values.

Furthermore, the effects of prolonged  
salicylate adm inistration on the carbo 
hydrate m etabolism  o f rheum atic fever 
patients rang in g  in  age from  5 to  18 
years have been studied. G lucose o r other 
carbohydrates were given orally at a  dose 
of 1 g/kg a fte r m easuring the fasting  
blood sugar. I t  was found that although  
the fasting blood sugar was lower than  
normal, sugar concentrations determined  
30 and 60 minutes after the carbohydrate  
administration rem ained abnorm ally  
high. The single ingestion o f 0.6 g o f 
sodium salicylate did not produce these 
changes in  glucose m etabolism  (R ef. 12).

These latter reports are not sufficient
ly clear to perm it any definitive conclu
sion to w arran t a  labeling warning.

The Panel has reviewed the relation
ship between sodium intake and hyper
tension and found that it is generally  
accepted that sodium, intake is one o f 
several factors contributing to the path 
ophysiology o f hypertension. In  experi
mental anim als, sodium  salts m ay p re 
cipitate m arked hypertension in  the 
presence o f certain endocrine and/or 
renal disturbances. Even in the absence 
of abnormalities, blood pressure increases 
with sodium intake. However, in  the  
presence o f norm al renal function, the 
rise in pressure is m oderate (R e f. 13). 
The doubling o f salt and w ater intake  
raises the m ean blood pressure in  m an  
by 10 mm H g  (R ef. 13). A pa rt  from  
hypertension, edem a m ay develop in per
sons with occult heart fa ilu re or renal 
disease with h igh  salt intake. The  prev
alence of these conditions increases w ith  
age (Refs. 14, 15, and 16). T h e  recom 
mended m axim um  daily  dosage o f 4,000 
mg sodium salicylate contains 25 m Eq  
sodium which is sufficiently high to w a r
rant a w arn ing in  the labeling. There 
fore, the Panel Concludes that the label
ing for sodium salicylate shall contain  
the warning: “D o  not take this product 
«  you are on a  sodium  restricted diet
except under the advice and supervison  
of a physician” (R ef. 17). I t  would seem  
prudent fo r individuals on sodium  
restricted diets to take another Category  
1 O TC  analgesic, antipyretic or an ti- 
rneumatic product instead o f sodium  
salicylate to avoid any increase In  
sodium intake.

(3) Dosage, ( i )  For products contain-  
ln1 335 m9 Per dosage unit, (a ) Standard 
schedule. Adu lt oral dosage is 325 to 650 
mg every 4 hours while symptoms persist 
not to exceed 3,900 m g in  24 hours fo r  
not more than 10 days. Children 11 to 
under 12 years oral dosage is 487.5'mg  
every 4 hours while symptoms persist not 
3 exceed 2,437.5 m g in 24 hours fo r not 

more than 5 days. Children 9 to under 11 
vears oral dosage is 406.3 m g every 4 
nours while symptoms persist not to ex 
ceed 2,031.5 m g in  24 hours fo r  not m ore  
than 5 days. Children  6 to under 9 years 
oral dosage is 325 m g every 4 hours w hile  
symptoms persit not to exceed 1,625 m g  
m 24 hours fo r not m ore than  5 days.

Children 4 to under 6 years oral dosage 
is 243.8 m g every 4 hours while symptoms 
persist not to exceed 1,219 m g in 24 hours 
fo r  not m ore th an  5 days. Children 2 to 
under 4 years oral dosage is 162.5 m g  
every 4 hours while symptoms persist 
not to exceed 812.5 m g in  24 hours fo r  not 
m ore than 5 days. F o r children under 2 
years, there is no recommended dosage  
except under the advice and  supervision  
o f a  physician. *

(b )  Nonstandard schedule. A du lt oral 
dosage is 325 m g to 975 m g initially, fo l
lowed by  650 m g (10 g r ) every 4 hours 
while symptoms persist not to exceed
3,900 m g in  24 hours fo r  not m ore than  
10 days. For children under 12 years, 
there is no recommended dosage except 
under the advice and  supervision o f a  
physician.

(ii ) For products containing more 
than 325 mg but not m ore  than 421 mg 
per dosage unit. Adu lt oral dosage is more  
than 325 m g but not m ore than 842 m g  
initially, followed by  m ore than  325 m g  
but not m ore than  421 m g every 3 hours  
w hile symptoms persist not to exceed
3,789 m g in  24 hours fo r  not m ore than  
10 days. For children under 12 years, 
there is no recommended dosage except 
under the advice and  supervision o f a  
physician.

(iii) For products containing more 
than 421 mg but not more than 485 mg 
per dosage unit. A du lt oral dosage is 
more than  421 m g but not m ore than  
970 m g initially, followed by more than  
421 m g büt not m ore than 485 m g every  
4 "hours or 842 m g but not m ore than  
970 m g every 6 hours w hile  symptoms 
persist not to exceed 3,880 m g in 24 hours 
fo r  not m ore than 10 days. Fo r children  
under 12 years, there is no recommended  
dosage except under the advice and  
supervision o f a  physician.

(iv ) For products containing more 
than 485 mg but not more than 500 mg 
per dosage unit. Adu lt opal dosage is 
more than  485 m g  but not more than
1.000 m g initially, fo llowed by m ore than  
485 m g but not more than  500 m g every 
3 hours or 970 m g but not m ore than
1.000 m g every 6 hours w hile symptoms 
persist not to exceed 4.000 m g in 24 
hours fo r  not m ore than  10 days. For  
children under 12 years, there is no  
recommended dosage except under the 
advice and supervision o f a  physician.

(v ) For products containing more than 
500 mg but not more than 650 mg per 
dosage unit. Adu lt ora l dosage is m ore  
than  500 m g but not m ore than  650 m g  
every 4 hours while symptoms persist not 
to exceed 3,900 m g in  24 hours fo r  not 
m ore than 10 days. Fo r children under 
12 years, there is no recommended dosage  
except under the advice and  supervision  
o f a  physician.

(4 ) Labeling. T h e  Panel recommends 
the Category I  labeling fo r analgesic  
active ingredients. (See p art I I I .  p a ra 
graph  B .l. below— Category I  Labeling.) 
In  addition, the Panel recommends the 
fo llow ing spécifie labeling: ( i )  Warning. 
“D o not take this product if you are a l
lergic to salicylates except under the 
adviee and supervision of a  physician” .

(ii )  For products containing 0.2 mEq 
(5 mg) or higher of sodium per dosage 
unit. T h e  labeling of the product con
tains the sodium content per dosage unit 
(e.g., tablet, teaspoonful) if i i  is 0.2 m Eq  
(5 m g) or higher.

(iii) For products containing more 
than 5 mEq (125 mg) sodium in the max
imum recommended daily dosage. Warn
ing. “Do not take this product i f  you are  
on a  sodium restricted diet except under  
the advice and  supervision o f a  physi
cian”.

T h e  Panel recommends that all p rod 
ucts containing sodium salicylate be 
clearly labeled as containing sodium  
salicylate on the principal display panel.

(a ) Products containing the standard 
sodium salicylate dosage unit. The  Panel 
recommends that products containing  
only 325 m g sodium salicylate per dosage 
unit be clearly labeled on the principal 
display panel: “Contains the standard  
strength o f 325 m g sodium salicylate per 
dosage un it”. T h e  term  “dosage unit” 
m ay be replaced by the applicable dosage 
form  such as tablet or capsule.

(b ) Products containing sodium salic
ylate in an amount different from the 
standard sodium salicylate dosage unit. 
W hile  the Panel recommends that p rod 
ucts contain only 325 m g sodium salicy
late per dosage unit, if  the Food and  
D rug  Adm inistration is unable to im ple
m ent this recommendation, the Panel 
recommends that products containing an  
am ount of sodium salicylate other than  
325 m g sodium salicylate per dosage unit 
be clearly labeled on the principal d is 
play panel: “Contains nonstandard  
strength o f X  m g sodium  salicylate per 
dosage unit com pared to the established  
standard  of 325 m g sodium salicylate per 
dosage un it”. The  actual am ount “X ” of 
sodium salicylate fo r the specific product 
shall be used. T h e  term  “dosage un it” 
m ay be replaced by the applicable dosage 
form  such as tablet or capsule. ✓
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CATEGORY I  LABELING
The Pane l recommends the follow ing  

Category I  labeling fo r  analgesic active 
ingredients to be generally  recognized as 
safe and  effective and  not m isbranded as 
well as any  specific labeling discussed in  
the individual ingredient statements.

a. Indicatiqns. “F o r the tem porary re 
lief o f occasional m inor aches, pains and  
headache”.

b. Warnings. (1 ) For products con
taining any analgesic ingredient, ( i )  
“Adults: D o  not take this product fo r  
m ore than  10 days. I f  symptoms persist, 
or new  ones occur, consult your physi
cian”.

(ii )  “Children  under 12 years: D o  not 
take this product fo r  m ore than  5 days. 
I f  symptoms persist, o r new  ones oc
cur. consult your physician”.

(2 ) For products containing salicy
lates. ( i )  “T ake this product fo r  the 
treatm ent o f arthritis only under the 
advice and  supervision o f a  physician”.

(ii ) “Stop taking this product if r in g 
ing in  the ears o r other symptoms oc
cu r”.

(ii i) For products intended for oral 
administration as a solid dosage form, 
eg., tablets, (a )  “A du lts: D rink  a  fu ll 
glass o f w ater w ith each dose”.

(b )  “Children  under 12 years: D rink  
w ater w ith each dose”.

(iv ) “Caution: D o  not take this p rod 
uct if  you have stomach distress, ulcers 
or bleeding problem s except under the  
advice and  supervision o f a  physician”.

(v ) “Caution: D o  not take this p rod 
uct if  you are presently taking a  p re 
scription drug fo r  anticoagulation (th in 

n ing the b lo o d ), diabetes, gout or a r 
thritis except under the advice and  
supervision o f a  physician”.

2. CATEGORY IX CONDITIONS UNDER WHICH 
ANALGESIC AGENTS ARE NOT GENERALLY 
RECOGNIZED AS SAFE AND EFFECTIVE OR ARE 
MISBRANDED

Category n  Active Ingredients
T h e  Panel has classified the follow ing  

claim ed analgesic active ingredients as 
not generally recognized as safe and  
effective or are m isbranded:
AcetanUid Iodopyrine
Codeine prepara Phenacetin

tions: Quinine
Codeine
Codeine phosphate
Codeine sulfate
a. Acetanilid. T h e  Pane l concludes 

that acetanilid is an  effective O T C  an a l
gesic w hen  taken in  the recommended  
dosage o f 200 to 300 m g but is not safe  
fo r  O T C  use.

(1 ) Effectiveness. Acetanilid  w as in 
troduced into medicine in  1886 as an  a n 
tipyretic, and  subsequently in  the same 
year its analgesic properties were also  
recognized. Studies, p rior to 1946, on the 
pharm acology and  toxicology and  on the 
analgesic and  antipyretic effectiveness o f 
this d rug  were reviewed in  detail by  
Gross (R ef. 1 ). Acetanilid  m aintained  
“official” status in  the United States 
Pharmacopeia through its 14th revision, 
but w as deleted from  the 15 th revision  
in  1955.

Though acetanilid has long been gen 
erally recognized as an  effective analgesic  
and  antipyretic, no  well-controlled  
studies of its effectiveness in the clinical 
situation have been reported, and it has  
not been quantitatively com pared with  
aspirin in this respect in controlled tests 
in  humans.

Because o f its relative toxicity com
pared to other drugs used fo r  the same 
therapeutic purposes there is little o r no  
com m ercial interest iii the d rug a t  the  
present time. T w o  industry submissions 
(Refs. 2 and  3) contained only the labels 
of two products containing 120 m g and  
150 m g o f acetanilid, respectively, w ith  
caffeine and other m iscellaneous in 
gredients. N o  effectiveness or safety data  
were submitted. One of these products 
has been w ithdraw n from  the market. 
Current pharm acology texts consistently 
either ignore acetanilid completely, or 
mention it only as o f historical interest 
and condemn its use as an  analgesic and  
antipyretic.

Because o f the h igh  incidence o f toxic 
side effects and  the relatively un favor
able m argin  o f safety, the Panel makes 
no recommendations fo r  fu rth er studies 
o f acetanilid fo r its analgesic effective
ness.

(2 ) Safety. The  Pane l concludes that 
acetanilid is not safe fo r  use as a n  O T C  
analgesic.

The literature up to 1946 dealing w ith  
the toxic reactions to acetanilid in  m an  
has been reviewed in detail by Gross  
(R e f. 1 ). Though  most reported poison
ing cases were associated w ith overdosage 
of the drug, the Pane l is impressed by the 
la rge  num bers o f poison cases reported  
with a  fa ta l outcome and by the re la 

tively sm all overdosages that were in
volved, even as single doses. T h e  Panel 
is fu rther impressed by the apparent wide 
range o f individual sensitivity and the 
relatively n arrow  m argin  o f safety be
tween the recommended therapeutic dose 
and  the toxic dose in sensitive individ
uals.

Estimates o f lethal, single doses of 
acetanilid in laboratory anim als do not 
indicate a  high toxicity. Fo r example, 
oral LDso’s o f 323 m g/kg fo r  the mouse 
and 800 and 1,700 m g/kg fo r  the rat have 
been reported. T h e  lethal dose fo r rabbits 
was estimated to be approxim ately 1,500 
mg/kg. Dogs and cats exhibited about the 
same sensitivity as the mouse. In  man, on 
the other hand, a  dose as sm all as 1.2 g 
(approxim ately  24 m g/kg) has been re
ported to  cause death, and in a  series of 
fatalities described, 4 g (80 m g/kg) was 
the largest dose. T o  illustrate the wide 
range in sensitivity, survival a fter the in
take o f 30 g has been observed (Ref. 1).

The  predom inant toxic effects of acet
anilid  in both acute and  chronic poison
ing in m an  include methemoglobinemia, 
sulfhem oglobinem ia and  hemolytic ane
mia. In  chronic poisoning, these effects 
are accom panied by cyanosis, anorexia, 
various psychic and  neurologic disorders, 
insom nia and  headache. The latter 
symptom tends to lead  to further use 
o f the drug, which thus becomes habit
form ing. Evidence o f the habit-form ing  
properties o f acetanilid is reviewed by 
Gross (R ef. 1 ).

In  m an  it has been shown that about 
85 percent o f  an  adm inistered dose of 
acetanilid is converted to acetamino
phen, and about 0.04 percent is metab
olized to aniline (R ef. 4 ).  T h e  analgesic 
and antipyretic properties o f acetanilid 
are attributed to its m a jo r metabolite, 
acetaminophen, while the toxic effects 
are attributed to other as yet uniden
tified metabolic derivatives o f the minor 
metabolite, aniline. Phenylhydroxyla- 
mine, a  potent m ethem oglobin former, 
has been postulated as a  metabolite of 
aniline which could account fo r the 
m ethem oglobinem ia caused by acetani
lid.

In  the final analysis, the metabolism 
of acetanilid through aniline is held re
sponsible fo r  the toxic effects of the 
drug. Furtherm ore, it m ay be assumed 
that the m any individuals who are 
highly  sensitive to the toxic action of 
acetanilid have a  genetically determined 
capacity to metabolize greater amounts 
o f the d rug through the aniline path
way.

(3 ) Evaluation. The Panel concludes 
because of the h igh  incidence of toxic 
effects and  the relatively unfavorable 
m argin  o f safety that the risks from  use 
outweigh any benefit and  therefore 
classifies acetanilid not safe  fo r use as 
an  O T C  analgesic.
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b. Codeine preparations (codeine, co
deine phosphate, codeine sulfate) .  The  
Panel concludes that codeine is an  effec
tive analgesic when taken in  'the rec
ommended ora l dosage of 30 to 60 m g  
and is safe fo r prescription use but be
cause of its potential for dependence and  
other adverse effects is not safe fo r  
OTCT use as an  analgesic. T h e  Panel 
notes that there were no submissions of 
data provided to the Panel, nor was the  
suggestion m ade through any other 
source, that codeine in effective an a l
gesic doses be considered fo r  O T C  use.

(1) Effectiveness. In  a  collaborative  
study, cited by Eddy et al. (R ef. l ) , 't h e  
oral effectiveness o f codeine, aspirin and  
other analgesics w as com pared in the 
treatment of postoperative pain  at sev
eral U.S. Veterans Adm inistration hos
pitals (R ef. 1 ). The drugs were adm in 
istered when postoperative pain began  
to subside so that parenteral medication  
was no longer needed. O ra l doses o f 30 
and 90 m g codeine were com pared w ith  
300 and 900 m g aspirin. T h e  studies 
showed the estimated potency o f codeine 
to be approxim ately 10 times that of 
aspirin. These results indicate th at the 
effectiveness of 30 to 60 m g codeine as 
an analgesic would be approxim ately  
comparable' to the recommended an a l
gesic O T C  dosage range o f 325 to 650 m g  
for aspirin.

On the other hand, L asagna (R e f. 2) 
concluded that codeine, orally, was a  
moderately effective analgesic, but not 
superior, on the average to aspirin when  
these drugs are given in the usual doses. 
For short term  use, he considered that  
the evidence suggested that aspirin is 
a more reliable and effective agent.

Codeine is often combined w ith an a l
gesic-antipyretic drugs -for prescription  
use. Eddy et al. (R e f. 1) cite 25 studies 
on the analgesic effectiveness o f codeine 
and codeine combined w ith aspirin  or 
“asririn m ixtures”. M ost o f these studies 
utilized usual analgesic doses (30 to 60 
mg) of codeine alone or in combination, 
and it was concluded that combinations 
of codeine with other drugs were slightly  
more effective than either component 
alone possibly because of different sites 
of action fo r codeine and the analgesic- 
antipyretic drugs. Four unpublished  
studies using 5 to 15 m g of codeine were 
cited. The results of one study in  which  
doses of 15 to 30 m g codeine were used 
suggested that 15 m g m ight have some 
analgesic effect. Three studies utilized 5 
to 10 m g codeine in Combination with  
100 to 400 m g aspirin. The degree of 
Pain relief was sim ilar fo r  a ll doses and  
combinations studied, i.e., 5 to 10 m g  
codeine combined w ith  100 to 400 m g 
aspirin was no better than  400 m g  
aspirin alone.

deine as an ingredient having dependence 
liability and restricts its O T C  sale under 
Schedule V  of that act to not more than  
200 mg/100 m l container or approxi
mately io m g to 20 m g codeine/dose and  
then only when it is combined w ith  
other nonnarcotic active ingredients. The

Panel agrees w ith this lim itation on O T C  
sale. The  Panel notes that the Advisory  
Review  Panel on O T C  Cold, Cough, A lle r
gy, Bronchodilator and Antiasthm atic  
D ru g  Products, in their report published  
in the F ederal R egister of Septem ber 9, 
1976 (41 F R  38312), found codeine suit
able fo r O T C  use as an  antitussive in  
the dosage range of 10 to 20 mg. I f  the 
studies reported by Eddy et al. (R e f. 1) 
which showed that the potency of co
deine is approxim ately 10 times that of 
aspirin are considered, this dosage range  
fo r codeine is approxim ately com parable  
to a  range of 100 to 200 m g aspirin, 
which is about Mj o f the effective an a l
gesic dosage range of 325 to 650 mg 
aspirin. A t the doses perm itted to be 
sold O TC , codeine is ineffective as an  
analgesic.

(2 ) Safety. The  Panel concludes that 
codeine is not safe fo r  use as an  O T C  
analgesic.

Codeine is one o f the opium  alkaloids. 
I t  was isolated from  opium  in  1832 (R ef.
3 ). It  is listed and  described in virtually  
every m ajor pharm aceutical text and  de
tails need not be reiterated here.

The  A M A  Drug Evaluations (R e f. 4) 
state, “adverse reactions to antitussive 
doses of narcotics occur infrequently  
because the doses used are less than  those 
usually given fo r analgesia” and  “D e 
pendence liability o f codeine is less than  
with m orphine or meperidine, and physi
cal dependence occurs only rarely  from  
its use as an  oral analgesic; however, 
the abuse of the drug, particu larly  in  tha  
form  of cough syrup,.is not uncommon.”

Codeine as a single ingredient regard 
less o f am ount is classified under the 
Federal Controlled Substances Act as a  
Schedule I I  prescription (h igh  poten
tial fo r abuse) drug. W h en  combined  
with other active m edicinal ingredients 
in  quantities o f not more .than 1,000 to 
8,0\)0 m g codeine/100 m l container or 
90 m g codeine/dosage unit, codeine is 
classified as a Schedule I I I  prescription  
drug. O n ly  in quantities of 200 m g co
deine/100 ml container or approxim ately  
10 fo  20 m g codeine/dose combined with  
other non-narcotic active medicinal 
agents is codeine classified as a  Sched
ule V  O T C  (low  potential fo r  abuse) 
drug end O T C  m arketing is permitted.

W h ile  the Panel does not believe that 
codeine has a high potential fo r  the de
velopment o f dependence, serious safety  
considerations of abuse have caused the 
severe m arketing restrictions now  placed  
upon it.

(3 ) Evaluation. The Panel finds that 
codeine is an  effective analgesic drug alt 
the dosage restricted to prescription use 
and  at the doses permitted to be sold 
O T C  is ineffective as an  analgesic. H ow 
ever, because o f the known abuse and  
rotential fo r dependence of this in gre
dient leading to severe restrictions under 
the Federal Controlled Substances Act, 
the Panel concludes codeine is not safe 
fo r O T C  use as an analgesic and should  
only be used under proper medical su 
pervision. Fo r these reasons, the Panel 
recommends that codeine’s availability  
fo r  analgesic use continue to be re 
stricted to perseription use only.
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c. Iodopyrine. T h e  Panel finds that  
'there are no data to dem onstrate effec
tiveness and  there are data showing it 
no£ safe  and  therefore concludes that 
iodopyrine is not safe and  not effective 
fo r  use as an  O T C  analgesic.

(1 ) Effectiveness. N o  studies were 
found concerning the effectiveness of 
iodopyrine which is also known as iodo- 
antipyrine. Chemically, iodopyrine is 
the iodide salt o f antipyrine. T h e  sev 
enth edition of the Merck Index rec
ommended its use as a  substitute for 
m etal iodides and as an  analgesic but 
also cautioned that the d rug  is capa
ble o f producing iodism (R ef. 1 ). The  
eighth edition o f the Merck Index  con
tains no reference to the drug.

The  Panel received only one subm is
sion fo r  an  O T C  com bination product 
containing 30 m g iodopyrine, 870 m g  
antipyrine and .100 m g citrated ca f
feine (R ef. 2 ). This product has since 
been reform ulated without iodopyrine. 
Since the origina l submission, the drug  
m anufacturer has subm itted m ore re 
cent inform ation to the Panel indicat
ing that the product has been reform u
lated to contain only 975 m g antipyrine  
(R e f. 3 ). The  iodopyrine and citrated  
caffeine have been removed from  the 
product. The  reasons fo r  the removal 
o f the iodopyrine and  citrated caffeine 
were not given.

T h e  m anufacturer had  noted tn  the 
original submission that the com bina
tion had  been historically m arketed in  
G erm any as an  antiasthm atic product. 
The m anufacturer also acknowledged  
that there is no known rationale fo r  
its use in the treatm ent o f asthm a but 
that nevertheless m illions o f doses have  
been used fo r that purpose. However, the 
product is now  currently m arketed in  
the U.S. only as an  O T C  analgesic- 
antipyretic. The  m anufacturer indicated, 
“W e  have no new  data  to contribute  
to the protracted deliberation whether 
caffeine should or should not be in 
cluded in analgesic form ulations. N or  
do we have data substantiating the con
tribution o f iodopyrine to the analgesic  
action o f the drug. Suffice it to  say that 
halogens have long been used in  an a l
gesic com binations and the superiority, 
if  any, o f iodopyrine arises from  its 
contribution o f additional pyrazole along 
with the contained iodine.”

Since the Panel has been unable to 
find any data  to support the effective
ness o f iodopyrine alone or in  com bina-
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tion as an  analgesic, and  even the m anu
facturer w ho  previously m arketed the 
ingredient could find no data  to dem on
strate any effect, the Pan e l concludes 
that although it m ay be possible to 
determ ine by  appropriate testing w heth 
er the ingredient has analgesic activity 
or not, the fo llow ing discussion regard ing  
its safety makes iodopyrine unsuitable  
fo r  clinical study.

(2 ) Safety. T h e  Pane l concludes that  
iodopyrine is not safe fo r  use as an  
O T C  analgesic. Iodopyrine is the product 
o f a  reaction between antipyrine and  
iodine. F ree iodide is liberated after oral 
ingestion by  hum ans. The  Pane l can find  
no rationale fo r  adm inistering a  claimed  
analgesic as an  iodide salt because o f the 
danger o f iodism (iodine po ison ing ). T h e  
Panel finds th at the toxic effects o f the  
ingredient are due to the iodide. I t  should  
be noted that approxim ately 40 percent 
o f iodopyrine, on a  weight basis, is iodide.

Iodopyrine when fed  to young rats has  
been shown to retard  grow th  (R ef. 4 ).  
However, the study did not demonstrate  
any goitrogenic effect. Toxic effects in 
cluded depressed basa l metabolic rate, 
poor health  and  deaths. T h e  d rug  had  
no effect on the size o r m orphology o f 
the thyroid. S ingle doses o f iodopyrine  
inhibited the incorporation o f radioactive  
iodine into organic compounds. This  
effect subsided at about the sam e rate  
as that o f com parable doses o f iodide. 
I t  was concluded by  the investigators 
that the data  suggest th at the effects 
o f iodopyrine on the thyroid can  be  a t
tributed to the release o f iodide very  
soon a fte r ingestion. They  fu rth er noted  
that the effects o f iodopyrine and  an  
equivalent am ount o f iodide are sim ilar, 
suggesting that the only effect o f iodopy
rine on the thyroid is due to iodide.

W ilk inson et al. (R ef. 5) have reported  
a  case o f iodide-induced hypothyroidism  
and dwarfism  attributed to the use o f a  
com bination product containing iodopy
rine (identified as 18 m g phenazone w ith  
12 m g iod ide ). A  24 -year-o ld  m ale was  
hospitalized w ith  signs o f hypothyroid
ism that had  developed gradually  over 
3 years. The patient had  suffered from  
asthm a and had  taken the iodopyrine- 
containing product fo r  17 years, 3 times.a 
day since the age o f 7 years until ad 
m ittance into the hospital. Earlier, at  
the age o f 11 years, he was found to have  
a  goiter. Follow ing the clinical diagnosis 
in  the hospital o f iodide-induced hypo
thyroidism, the d rug was discontinued  
and 5 months later a ll features of hypo
thyroidism had  remitted.

The Medical Letter has reported that 
congenital goiter and  hypothyroidism  
can result in  the fetus w hen  a  pregnant 
wom an uses iodide-containing drugs  
(R e f. 6 ). Iodides, themselves, a re  not 
known to cause m alform ation  o f the 
fetus. However, iodides do cross the 
placental barrie r and a fter about the 
12th week of gestation are  taken up by  
the thyroid. The Medical Letter con
cluded, that because o f these potential 
hazards, prolonged use o f iodide prep 
arations should be avoided by pregnant 
women. I t  w as fu rther concluded that  
norm al children and adults also carry  
some risk o f goiter.

M organs and Trotter (R e f. 7) have  
reported the development o f goiter in  
three adults who had  been taking an  
iodopyrine-containing com bination drug  
product. In  a ll cases, the goiters became  
sm aller w hen  the patients were given 
the same product w ithout iodopyrine. 
The authors also reported that a  baby  
whose m other w as taking the d rug du r
ing pregnancy had  a  goiter a t birth. 
Th is later disappeared spontaneously. 
They concluded that iodopyrine inhibits 
the organic b inding o f iodine by  the 
hum an thyroid and that the effect of 
the d rug on the thyroid is wholly due 
to the iodide liberated shortly a fter  
ingestion. .

(3 ) Evaluation. T h e  Pane l finds that 
iodopyrine is not safe  fo r  O T C  use 
because o f the significantly h igh  ava il
ability o f iodide fo llow ing oral adm inis- 
tion and increased likelihood o f iodism. 
Accordingly, the Panel concludes that 
the risks from  use o f iodopyrine out
weigh any possible benefit and  classifies 
the ingredient not safe fo r  use as an  
O T C  analgesic.
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d. Phenacetin. T h e  Panel concludes 
that phenacetin is an  effective O T C  an a l
gesic but not safe fo r  O T C  use because 
of the h igh  potential fo r abuse, the high  
potential fo r  harm  to the kidney and the 
possibility of hemolytic anem ia and  
methem oglobinem ia resulting from  abuse 
and the lack of com pensating benefits 
o f the drug. The benefit to risk ratio  of 
phenacetin compounds compares u n fav 
orably  w ith other single agents and  
com bination analgesic preparations  
available to target populations.

(1 ) Effectiveness. The  nonsalicylate  
phenacetin was first synthesized in  1887 
(R e f. 1 ). I t  was introduced as a  thera
peutic agent before controlled clinical 
trials were established. I t  was first used  
as an  antipyretic and then as an  an a l
gesic. Its  use has been w idespread fo r  
over 80 years. In  contrast to the salicy
lates, this drug has no anti-in flam m atory  
or antirheum atic properties and  there
fore is mostly used fo r the relief o f “ordi
nary aches and  pains” (R ef. 1 ). H o w 
ever, M andel and  Davison (R e f. 1) 
stated:

Psychologic effects from acetophenetidin 
(phenacetin) are more pronounced than from 
aspirin. Relaxation, drowsiness, and diffi
culty in mental activity are noted; concen
tration, attention, and retention are slightly 
impaired; restlessness is allayed, and 
anxiety is diminished. There is no

euphoria. It is possible that these effects 
of acetophenetidin, coupled with the pain 
threshold-raising action, are responsible for 
the popularity of the agents as headache 
remedies, especially when tension or anxiety 
is dominant.

Lasagna  and  Pearson com pared pla
cebo, 600 m g aspirin, 600 m g phenacetin 
and  600 m g acetam inophen in  patients 
w ith  postpartum  pain  (R ef. 2 ). They 
found  that acetam inophen and  aspirin 
had  com parable analgesia and  that this 
effect w as superior to that o f placebo. 
Phenacetin, although it h ad  a  greater 
analgesic effect than  placebo, rated well 
behind the other two in  analgesic 
activity.

M oertel et al. found that in  patients 
suffering from  pain  due to cancer, 650 
m g phenacetin relieved pain  in  48 per
cent o f the patients as com pared to 62 
percent of the patients receiving aspirin 
(R e f. 3 ). In  their rating system (drugs 
rated  1 to 10 by each patient) phen
acetin ranked below  aspirin  and mefen- 
am ic acid w ith  a ll three drugs being su
perior to placebo.

Lasagna, Davis and  Pearson, compared 
phenacetin, acetam inophen (a  metabo
lite o f phenacetin) and  placebo in a 
group o f patients w ith  postpartum  pain 
(R e f. 4 ).  The  authors concluded that 
their data showed no overall advantage  
o f phenacetin over acetaminophen, and 
they showed th at both drugs w ere su
perior to placebo fo r the relief o f pain.

M andel and  Davison state that in 
hum an volunteers given 300 m g phen
acetin the “height and  duration” o f the 
pain  th reshold-raising effects are  of the 
sam e order as those of aspirin, but they 
are carefu l to mention the “unreliabil
ity” o f pain  threshold measurements 
(R e f. 1 ).

(2 ) Safety, ( i )  Short-term use. Short
term  use of phenacetin at recommended 
doses fo r  a  period o f 10 days seldom re
sults in serious toxicity in  adults. Even 
la rge  doses are well-to lerated by  adults 
and  fatalities fo llow ing acute overdose 
are rare. Com plete recoveries have oc
curred fo llow ing acute overdoses of as 
m uch as 50 to 60 g  (about 200 to 300 tab
lets) (R efs. 5 and  6 ). However, serious 
blood disorders such as methemoglo
binem ia and hemolytic anem ia can be in
duced in  in fants w ith  only one or two 
usual doses and can be life-threatening  
(R efs. 7 and  8 ).  This is because hemo
globin (the oxygen carrying component 
of the b lood ) o f an  in fant at birth is 
twice as sensitive to the effects of phen
acetin as that o f an  adult (R ef. 9 ). This 
highly  sensitive feta l blood component 
is alm ost completely replaced w ith adult 
type hem oglobin w ith in  the first 6 
months o f life (R ef. 8 ). Consequently, 
ingestion o f phenacetin during preg
nancy can result in  effects on the blood 
of an  unborn  child.

A  28 -year-o ld  pregnant wom an, who 
“fo r  some m onths” had  ingested up to 
20 tablets daily of an  analgesic com
pound containing 250 m g phenacetin, 
entered the hospital w ith sulfhem oglo- 
binemia. Heinz bodies, and  hemolytic 
anem ia. The  w om an gave birth 4 hours 
later and  the in fant h ad  methemoglo
binem ia, Heinz^bodies and m arked ery-
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throblastosis. Iro n  deficiency anem ia  
persisted fo r  7 months in  the in fan t  
(Ref. 10).

(ii) Adverse effects of long-term use. 
Unlike short-term  use o f phenacetin, 
which is relatively safe, long-term  use is 
unsafe and  can  result in  hazardous e f
fects to the u rinary  tract, blood, gastro 
intestinal and  central nervous systems. 
Chronic use is usually a  result o f abuse  
probably due to the well-docum ented  
central nervous system effects o f phen 
acetin (R e f. 11).

O f particu lar significance and  concern  
to the Pan e l in arriv ing at its conclu
sions on the safety of phenacetin is the 
evidence associating excessive chronic 
ingestion o f phenacetin-containing an a l
gesics w ith  life -threaten ing urinary  
tract an d  kidney disease (ren a l papillary  
necrosis, nonobstructive interstitial 
nephritis, calcification ), and  cancer o f 
the kidney and  bladder.

The correlation between excessive in 
take of analgesic m ixtures and  kidney  
damage, first observed in  Switzerland in  
1963 (R e f. 12), has now  been extensively 
studied. T h e  fac t that phenacetin-con
taining analgesic products have been a l
most universally associated w ith  cases of 
renal pap illary  necrosis, a  form  o f k id 
ney disease, throughout the world, has  
led several countries including Denm ark, 
Sweden, E ngland  and  Canada, to lim it 
the availability o f analgesic preparations  
containing phenacetin on the se lf- 
therapy market.

A  thorough review  o f the literature on  
the relationship between phenacetin and  
severe renal disease has been m ade by  
the Panel and  subm itted to outside s ta 
tistical evaluation. Num erous experts 
have appeared before the Panel to dis
cuss these and other unpublished studies. 
In addition, the Pane l has collected new  
information from  a  variety of sources in 
cluding kidney dialysis centers and  regu 
latory agencies o f other countries (Refs. 
13 and 14).

In  the opinion o f the Panel, the evi
dence re lating phenacetin to severe renal 
disease now  derives from  a world  body  
of published reports so num erous and  
varied in design that the possibility o f 
coincidental association is negligible and  
requires that Phenacetin be removed  
from the O T C  drug market.

There is a  view set fo rth  in m aterial 
submitted to the Panel that phenacetin  
should not be singled out as the causa
tive agent in analgesic com bination pro 
ducts because other agents in analgesic 
combinations, such as aspirin  or aceta
minophen, have been shown to produce  
kidney dam age when used alone in m an  
and animals, whereas phenacetin alone  
has rarely been shown to produce kid 
ney dam age in m an (R ef. 15). The Panel 
does not agree w ith this argum ent be
cause there are  now  thousands o f re 
ported cases o f kidney disease associated  
with the use o f phenacetin-containing  
mixtures, while there are  p robably  no  
more than ten well-docum ented cases of 
analgesic-induced kidney disease in  the 
world literature that can be definitively  
associated w ith abuse o f a ll other single 
agent products o r com bination analgesic

products not involving phenacetin, even  
though these products are extensively  
used throughout the world. T h e  Panel 
has discussed the adverse effects o f as
p irin  on the kidney elsewhere in this doc
ument. (See part I I I . p a rag raph  B .l.a
(2 ) (v i) above— Adversé^ effects on the 
kidney.)

P rom  the point o f view  o f safety o f 
phenacetin, whether it causes kidney  
disease itself, augm ents effects of other 
active ingredients o r increases the use o f 
other nephrotoxic agents, it is the P an e l’s 
opinion that prolonged excessive inges
tion o f any common analgesic product 
containing phenacetin w ill significantly  
increase the probability o f serious kidney  
disease and  prem ature death. These  
levels and  duration  o f ingestion, fa r  ex
ceeding label directions fo r  use o f such  
analgesic m ixtures, a re  indicative o f a  
serious potential fo r  abuse problem  that 
thé Pane l believes is associated w ith C N S  
effects of phenacetin and  other compon
ents o f such m ixtures. Th is is especially 
true fo r  powder form ulations.

Phenacetin is virtually never used as 
a single agent in  the U .S. or any other 
country. It  is almost always com m ercially  
available and used only in combinations 
containing other analgesic compounds. 
Obviously, since the actual use o f phen
acetin as a  single entity is rare, it could  
not be expected that renal disease resu lt
ing from  its use alone would occur o r be  
reported. It  should be noted though that  
at least one case allegedly involving only  
phenacetin has been reported (R ef. 15). 
A lthough epidem iological or experi
m ental studies on the effects of phen
acetin alone in  producing renal disease in  
m an are  not available or feasible, sev
eral other types o f evidence indicate the 
m ajor involvement of phenacetin in an 
algesic-induced renal disease.

In  several m ajo r industrialized coun
tries, where kidney disease induced by  
analgesic abuse has been a  problem, 
m any analgesic m ixtures have been in 
volved. Phenacetin has been the common  
denom inator of analgesic products re 
sponsible fo r  the problem . In  the U.S., 
available data also indicate that phen - 
acetin -containing products are involved  
in alm ost a ll reported cases of analgesic- 
induced kidney disease (R e f. 13).

In  addition to phenacëtin being in 
volved qualitatively as the common de
nominator, data from  several countries 
show sim ilar quantitative relationships 
between the dose o f phenacetin required  
to produce a  given degree o f kidney in 
ju ry  or incidence o f kidney disease, ir 
respective o f the dose o f other agents 
involved (R ef. 16).

Retrospective case control studies in 
dicate that total doses o f 2 to 4 kg phen
acetin over a  period o f about 10 years  
would result in approxim ately a  70 per
cent probability  o f renal papillary  n e 
crosis. T h e  probability o f death  due to 
kidney fa ilu re  in patients w ith  degenera
tion of the part o f the kidney affected 
by phenacetin is about 30 to 40 percent. 
Th is incidence appears to be sim ilar fo r  
all m ixtures o f phenacetin regardless o f 
whether they contain aspirin, antipyrine, 
or caffeine.

Several different types o f studies con
sistently suggest tem poral and dose re la 
tionships between phenacetin ingestion 
and  renal dysfunction. In  the opinion of 
the Panel, and  consulting reviewers, 
studies follow ing changes in  renal func
tion in the sam e individual or groups of 
individuals when phenacetin is removed, 
replaced, o r readm inistered provide 
strong evidence fo r  a  direct causal effect. 
Followup studies in countries a fter com 
plete rem oval of phenacetin from  non 
prescription use have shown a  decrease 
in  the incidence o f kidney dam age asso
ciated w ith analgesic abuse as w ill be d is
cussed later in  this document. (See part
I I I .  parag raph  B.2.d.(2 ) (ii ) (b )  below—  
Evidence fo r  a  relationship between  
phenacetin abuse and kidney disease.) 
Th is  not only supports the assumption of 
causality but also the conclusion that re 
m oval from  O T C  d rug  status would be 
beneficial. D a ta  collected from  kidney  
dialysis units in  the U .S. and previous 
autopsy studies suggest the incidence of 
analgesic-induced kidney disease to be 
significantly h igh  to w arran t the P an e l’s 
action to recommend restriction o f this 
drug  from  the O T C  drug m arket (R ef. 
13).

T h e  Pane l fu rth er believes that these 
data  provide the same early  w arn ing  
indications seen in other countries just 
before analgesic-induced kidney disease 
w as diagnosed as a  m a jo r public health  
problem. The “lag  tim e” between several 
in itial diagnoses o f analgesic-induced  
kidney disease and  the realization that in 
fac t the problem  was w idespread is w hat  
most concerns the Panel. W h ile  there 
are not large  num bers o f cases of an a l
gesic-induced kidney disease being pres
ently reported in the U.S., the Panel 
believes that if the medical community  
were aw are o f this problem  and looked 
fo r  this type o f kidney disease, the inci
dence of analgesic-induced kidney dis
ease would in fact be found to be a  m ajo r  
public health  problem  in the U.S.

The fo llow ing sections provide more  
detailed exam ination and docum enta
tion o f the available data supporting  
these conclusions.

(a ) Central nervous system effects. 
The central nervous system effects of 
phenacetin appear to be a m ajo r factor  
in the chronic abuse of combinations 
containing this drug. T h e  habituation  
potential has been noted by several au 
thors (Refs. 17 through 20).

M ost chronic phenacetin takers have  
used the d rug fo r nonanalgesic purposes. 
This is probably due to its euphoric and  
stim ulant effects. Fo r example, analgesic  
kidney disease has occurred most often  
in m idd le-aged  wom en w ith an  anxiety  
syndrome (R efs. 5, 6, 11. 15, and 17 
through 20) or in m ale factory workers 
who have taken the d rug  as a  stim ulant 
to increase work output. The latter group  
includes Swiss w atch workers (R ef. 11), 
H uskvarna factory workers (R ef. 12) 
and workers in  the southern part o f the 
U.S. (R e f. 11).

K rum holz, Sheppard and M erlis found  
fearfu lness and depression were more 
effectively reduced by a  phenacetin- 
containing product than  by aspirin, 
placebo or a  m ild tranquilizer (R ef. 21).
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Eade and Lasagna (R ef. 22) com pared  
the subjective effects of phenacetin and  
acetam inophen in 20 norm al m ale volun
teers. Phenacetin depressed mood, 
energy and m ental activity. I t  was as
sessed as a  drug w ith a  striking effect 
while acetam inophen and aspirin  did not 
differ from  a placebo. I t  is of interest that 
this is the only study found in which a  
depressant effect was noted ra ther than  
euphoria or stim ulant effects which have  
been noted by Zem an (R ef. 19), M oesch- 
lin  (R ef. 5>, and  Gsell, K ielholz and  
H egg (R e f. 23).

The acute central nervous system  
(C N S ) effects appear to be due to a  direct 
effect o f phenacetin rather than the e f
fect o f its metabolite, acetaminophen. 
This was demonstrated by Prescott et al. 
(R e f. 24) who studied phenacetin and  
acetam inophen blood levels and  C N S  
effects resulting from  adm inistration of 
different form ulations containing phena
cetin. In  this study the peak blood levels 
of phenacetin correlated very well w ith  
the appearance of C N S  effects while  
m axim um  blood levels o f acetam inophen  
were usually achieved at^a stage when  
the C N S  effects were diminishing.

There appears to be  a  dual liability in 
volved in  the central nervous system e f
fects o f phenacetin. In itia lly  the drug  
m ay be taken fo r  pain  or fo r the C N S  
effect of phenacetin as a  “p ick -m e-up” 
or stimulant. A fte r prolonged use, how 
ever, chronic headache, fatigue and  
apathy begin to appear (Refs. 5, 19, and  
25). Individuals w ith these symptoms ex
perience tem porary relief shortly a fter  
taking phenacetin but these symptoms 
then reappear. Abnorm al (eRileptiform  
activity) b ra in  E E G  patterns (R ef. 25), 
and psychic symptoms including insta
bility, disordered volition and  acute dis
turbances m ay occur (R ef. 23). However, 
all these effects generally decrease or 
disappear when phenacetin is discon
tinued.

Schweingruber found neuropsychiat
ric symptoms in  28 percent of all phen
acetin abusers (R ef. 26).

M urray  and  coworkers (R ef. 27) found  
a high incidence of abuse of phenacetin- 
containing preparations in psychiatric 
patients. Sixteen of 181 patients (9 per
cent) took an  average of 5.2 kg aspirin  
(1.3 to 16 kg range ) and 3.3 kg phen
acetin (1.5 to 11 kg r a n g e ). A n  additional 
26 patients (14.40 percent) had  taken  
analygesic products daily fo r 6 months. 
In  virtually all cases the products were  
taken fo r  psychological rather than  
analgesic effects.

(b )  Evidence for a relationship between 
phenacetin abuse and kidney disease. (1 ) 
Epidemiological studies. Evidence that 
ingestion o f phenacetin-containing an 
algesics can result in  renal disease can  
be obtained from  either epidemiological 
studies or direct experim ental studies. 
For ethical reasons direct experim enta
tion is generally possible only in anim als 
which without collaborative studies in  
hum ans are  usually inconclusive. 
Therefore, the prim ary evidence regard 
ing the role o f phenacetin in  kidney 
disease must be derived from  a variety  
o f epidemiological studies. These are

generally restrospective case-control 
studies in which patients with renal dis
ease (cases) are compared w ith patients 
w ho do not have renal disease (controls) 
relative to the frequency or degree of 
drug intake.

Several types of epidemiological 
studies (Refs. 12, 16, 22, and 28 through  
46) o f possible relationships between  
phenacetin-containing compounds and  
kidney disease were initially selected by 
the Panel fo r  detailed study fo r  one or 
m ore o f the follow ing reasons: The  
studies were carried out over a period of 
10 years, 1962 to 1972, in several different 
countries; the conclusions of m any of 
these studies were instrum ental in the 
decision of various countries to remove 
phenacetin from  nonprescription u se ; in  
most o f the studies, large num bers of 
patients and  controls were studied and  
statistical evaluation o f the data  was  
possible; and  several types o f experi
m ental design models were used to assess 
drug intake and renal disease variables. 
Therefore, extraneous variables, sources 
o f possible bias, and deficiencies in ex
perim ental design would be expected to 
be different in the various studies.

The association between renal disease 
variables and drug intake variables have  
been established by showing that the in 
cidence of kidney disease is h igher in  
people who abuse analgesics (abuse is 
usually defined as a  total intake of 1 kg 
or greate r). Th is has been shown by  
m any investigators including Norderifelt 
and R ingertz (R ef. 47 ), Larson  and M u l
len (R ef. 48), G au lt, R udw al and R ed 
mond (R ef. 49), B u rry  (R ef. 16), and  
M urray , Lawson and  Linton (R ef. 38). 
In  addition, the incidence of analgesic 
abuse is h igher in people who have renal 
disease. This relationship has been shown  
by O lafsson, Gudmuncteson and  Brekkan  
(R ef. 50), W ilson  (R ef. 41 ), and  M urray  
and G oldberg (R ef. 15).

Even though a  statistically valid asso
ciation between two variables m ay be 
shown, this does not necessarily prove 
that a causal relationship exists in which  
one variable is the direct consequence o f 
the other.

To  prove that a  cause and effect re la 
tionship exists between two variables in 
an  epidemiological case-control study, it 
is necessary to show that a ll other in ter
acting variables are constant and are the 
same in the patient and control popu la
tions. This is usually not possible in  the 
clinical setting.

There are other types of analysis which  
take into consideration well-established  
pharm acological principles re lating to 
dose-response relationships as a  function  
of time, that can be used to exam ine  
causal relationships between drug intake 
end drug effect. I f  a  true causal relation
ship exists between some function of drug  
intake (independent variab le ) and some 
measure o f renal disease (dependent 
v a riab le ), then the follow ing relation
ships between the drug intake and  renal 
disease variables would be expected: I f  
the variables are  continuous functions,
i.e., not a ll-o r-n on e  phenomena, then a  
correlation should exist between the de
gree of drug use (rate or total am ount o f 
drug in take) and the degree or incidence

of renal dysfunction. Evidence fo r  a  con
tinuous dose response curve has been 
given by  G rim lund  (R ef. 12), B u rry  and 
coworkers (R ef. 16), and Olafsson, 
Gudm undssen and  Brekkan (R ef. 50); if 
both events are reversible then a  change 
in the independent variable (drug in
take) should be followed by. a  corre
sponding change in the dependent vari
able (degree incidence of renal disease). 
This has been shown in individuals (Refs. 
31, 33, 35, 37, 38, and  41) and large popu
lations (Refs. 12 and 39) when phen
acetin is w ithdraw n; a  history o f drug 
intake (the independent variab le ) should 
precede the onset o f renal symptoms (de
pendent v a r ia b le ), and a  sim ilar lag time 
should be observed between changes in 
intake and changes in the degree of renal 
function in an individual or changes in 
the incidence o f renal disease in a  popu
lation. Several examples o f this type of 
data were found (Refs. 12, 39, and 43).

Studies that provide data which meet 
these criteria and provide convincing 
evidence o f a  causal relationship be
tween phenacetin ingestion and kidney 
disease are discussed below.

The detailed, continuing studies of 
employees of a large com pany and other 
residents o f H uskvarna, Sweden, pro
vide some o f the most significant epide
m iological inform ation regard ing phen
acetin abuse and its consequences (Ref. 
12) . Th is community provides data to 
assess the correlations between the de
gree o f analgesic intake, incidence of 
renal dysfunction, and  the disease prog
nosis, the tim e involved in development 
of nephropathy (kidney d isease ), and the 
effect o f rem oval of phenacetin from  the 
O T C  drug m arket on the degree o f anal
gesic abuse and the incidence of kidney 
disease. These data present very strong 
evidence fo r the association between 
phenacetin-containing analgesic prod
ucts and kidney damage.

The town of H uskvarna had a  popula
tion o f 13,000 in 1963. Three thousand 
o f these worked at the H uskvarna Fac
tory which m anufactures appliances, 
guns, sm all machinery, etc. Follow ing an 
influenza epidemic in 1918 to 1919, Dr. 
Hjorton, a  leading town physician, in
troduced a product containing 500 mg 
phenazone (an tip y rin e ). 500 m g phena
cetin and 150 m g caffeine which im
m ediately gained widespread acceptance 
and began to be widely misused.

The use of the product apparently was 
prim arily  to increase working ability at 
the H uskvarna Factory w here its virtues 
were extolled by senior workers to new 
apprentices. F ifty  years later, a  serious 
attem pt was m ade through advertising 
and lectures to decrease use o f the prod
uct. The consumption continued un
abated. W h en  phenacetin was removed 
from  this product in 1961, most habitual 
users kept taking the product and esti
mates of sales figures at pharm acies in
dicated the high consumption o f the 
product had  not been significantly 
changed even though users knew it had 
been altered and  stated it did not have 
as satisfactory an  “effect” as the p r e v i 
ous preparation.

Phenacetin was removed from  this 
product as a  result o f the action of the
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Swedish governm ent in  1961, which re 
moved phenacetin from  a ll O T C  p rod 
ucts. Consequently, the consumption of 
phenacetin-containing tablets and pow 
ders fell from  31.4 m illion units in 1959 
to 1.8 m illion in  1962. N orden fe lt (R ef. 
39) evaluated the effect o f rem oval of 
phenacetin from  the O T C  d rug  m arket 
by following all deaths from  urem ia  
(blood poisoning fiue  to kidney fa ilu re ) 
from 1960 to 1970 in  Jenkoping County  
Hospital (the hospital which norm ally  
received H uskvam a residents). D efin i
tive diagnosis o f urem ia w as m ade on  
autopsy o f 180 patients, 86 (47 percent) 
of whom were abusers o f analgesic drugs. 
The ratio of m en to wom en was consist
ent with earlier years (64 men, 22 w om 
en) and 45 o f the m en were H uskvarna  
workers.

The num ber o f deaths o f abusers did  
not diminish until 1968 which is con
sistent w ith the lag  tim e o f  6 to 8 years  
observed by others. In  1970 only 3 deaths  
due to urem ia were noted.

This study showed that w hile rem oval 
of phenacetin from  the O T C  analgesic  
market did not affect the degree of an a l
gesic abuse, the incidence o f kidney  
damage dropped significantly.

Studies in H uskvam a also provide data  
which strongly suggest th at the h igh  
female to m ale ratio  o f analgesic kidney  
injury in  other countries is due most 
likely to a  difference in the incidence o f 
abuse rather than  susceptibility since in  
this town it w as the m ale workers who  
used phenacetin compounds in  large  
quantities.

The study o f G rim lund, the H uskvam a  
factory physician, provides a  c lear cor
relation between the degree o f d rug  in 
take and the incidence of kidney im pair
ment measured by two renal function  
variables, the inability to concentrate  
urine and increased serum  creatinine  
(greater than 1.5 percent is a  m easure o f 
uremic blood po ison ing ). G rim lund  (R ef. 
12) also carried- out a  prospective fo llow 
up study on 64 patients w ith serum  
creatinine levels above 1.5 percent 
(uremic blood poisoning) over a  period  
of time from  18 months to 4 years. There  
was a correlation between the degree of 
elevated serum creatinine and  prognosis 
in patients. Th ree  types o f relationships  
were established by the G rim lund  study  
and are sum m arized as follows:

M ) In  936 representative H uskvarna  
employees in  apparent good health, it 
was found th at renal function was re 
duced in 34 percent of phenacetin takers 
but only in  2.4 percent o f nonphenacetin  
takers. - ....... ■

(u ) The  incidence o f renal dysfunc
tion, as m easured by serum  creatinine  
and decreased concentrating ability, in 
creased proportionately to the am ount o f 
Phenacetin ingested, and  is indicative o.f 
a dose-response relationship (R ef. 12). 
The follow ing table summarizes these 
findings:

Incidence of renal dysfunction unth ingestion of phenacetin 

[In percent]

Incidence in total population......... . . . ................................
Incidence of increased serum creatinine (milligram percent")

in group.......... ......................... .......................... .............
Incidence of reduced concentrating ability in group...........

Phenacetin—amount ingested—

0 1 to 4 kg 5 to 9 kg 10 to 29 kg

79.0 12.7 4.8 2.7

2.4 19.0 50.0 76.0
2.4 15.0 , 52.0 72.0

(H i) The  degree o f elevated serum creatinine correlated w ith the prognosis of 
recovery or death  in the patients is sum m arized in the fo llow ing table:

Correlation of serum creatinine to patient prognosis 

[In percent]

Serum creatinine (milligram percent) Total Recovery Unchanged Deteriora
tion

Death

1.5 to 2:5..................... , .............................. 64 35.0 35.0 30.0 2.42.6 to 3.5.......................................................... 21 21.4 28.6 42.9 7.0
14 • 0 0 22.2 78.0

Total..........- ......................................... 100 46.9 15.6 64.0 14.0

In  addition to an  evaluation by the 
Panel, several o f these studies were also  
submitted to two consultant review  
groups (Refs. 51 through 53) fo r  an  in 
dependent evaluation of the validity o f 
statistical procedures and  factors in  the 
experim ental design which would  sup 
port o r invalidate the conclusions of the 
studies. Evaluations of the studies by the 
two groups were carried out independ
ently.

Based on the studies reviewed, one 
group concluded that there is an  associa
tion between the use o f phenacetin -con
taining analgesic compounds and  kidney  
disease and  that statistically there is an  
increased incidence o f kidney disease in  
abusers o f phenacetin compounds com 
pared to nonabusers and  decreased renal 
function in abusers com pared to abusers 
who cease abuse. Th is group fe lt that  
G rim lund ’s study o f the H uskavam a  
workers (R e f. 12) provided the strongest 
evidence fo r  association between phen - 
acetin compounds and nephropathy  
(R e f. 52).

T h e  second consultant review group  
concluded that the paper by W aters  (R ef.
45) rèpresents the only paper out o f the 
14 reviewed which does not support a  re -  
làtionship between analgesic consum p
tion and renal dam age. T h e  rem aining  
papers a ll tend to support a  relationship  
between phenacetin-containing com 
pounds and renal dam age (R ef. 53).

Based on experim ental design, the 
strongest evidence, in  their opinion, were  
the studies by Bell and  coworkers, (R e f. 
34), Pearson (R ef. 32 ), and  W ilson  (R ef. 
41) which rely on the patient as his own  
control and  where improvement in  the 
patient’s renal condition occurred once 
the analgesic abuse was stopped.

A  common variable which m ight bias 
correlations between the am ount o f drug  
used and
be thè age o f the patient. A s age hi'

creases, a  person is m ore likely to have  
renal disease and  is m ore likely to have  
consumed m ore analgesics which could  
give a  fa lse correlation unless a  control 
group w as used which w as m atched re la 
tive to age. Th is criticism is given by one 
o f the consultant review  groups as a  m a 
jo r  factor in  evaluating the dose-response  
data in  G rim lund ’s study (R ef. 12). 
W h ile  the age factor conceivably could 
have biased the relationships shown by 
G rim lund, it is h ighly unlikely thatfthe  
correlations were spurious due to the age 
effect because the m agnitude o f the  
changes m  drug intake or renal function  
is m uch greater than  would be expected 
due to increased age alone and also be 
cause in other detailed studies there has 
been no correlation between the age of 
patients, duration o f use, o r incidence of 
use.

A n  analysis o f the data of Bell and  
coworkers (R ef. 34) shows no correla
tion between age (average 57 years, 
range 33 to 70) ‘, duration of use (av e r
age 12 years, range 6 to 23 years) and  
phenacetin' total dose (average 5.6 kg, 
range 2.2 to 12.0 k g ). T h e  average age  
o f patients in  G rim lund ’s study was 63 
years.

Several other researchers have found  
a  correlation between the degree of 
phenacetin intake and  probability o f se
rious kidney dam age (Refs. 16, 34 and  
38).

T h e  prospective autopsy study of 
Burry , de Jersey an d  W eedon  (R ef. 16) 
provides significant evidence fo r  phen - 

'  acetin involvement in renal papillary  ne
crosis. Pathological diagnosis and  degree 
o f analgesic consumption, as determined  
by questioning the next o f kin, were de
term ined independently. In  507 autopsies 
w hen other possible reasons fo r  renal 
papillary  necrosis (obstruction, diabetes,

were e x - . 
severe pap illary  necrosis (42

nephropathy incidence would a n d  pap illary  amyloidosis)
eluded,

%
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cases) correlated w ith  heavy phenacetin  
abuse (2 to 4 kg to ta l).

Th is retrospective case-control study  
indicated that total doses o f 4.0 kg would  
result in a  73 percent probability of re 
nal papillary  necrosis (k idney d a m a g e ). 
T h e  probability o f death in  patients w ith  
papillary  necrosis w as 37 percent. Th is  
is sim ilar to the findings of Bell, K err, 
Swinney and  Yeates, w ho  reported that 
29 percent o f patients w ith  renal pap il
lary  necrosis associated w ith  phenacetin  
abuse died o f renal (k idney) fa ilu re  
(R e f. 34 ). M urray , Law son  and  Lenton  
(R e f. 38) found th at total analgesic in 
take greater than  1 kg resulted in the 
finding o f renal papillary  necrosis (k id 
ney dam age) in 85 percent o f autopsies; 
26 percent of these patients died o f ure
m ia (urem ic blood poisoning) due to kid
ney failure. O lafsson, Gudm undsson and  
Brekkan (R ef. 50) have also shown a  
correlation between increased intake of 
phenacetin compounds and decreased re 
na l function.

A  change in  renal function in  individ
uals fo llow ing a  change in  d rug  intake  
has been shown in  several studies. The  
effect o f substituting aspirin  fo r  phen
acetin in products used by analgesic  
abusers w as studied by M urray , Lawson  
and  Lenton (R ef. 38). T h e  study took 
advantage of a  change in  form ulation of 
two powders Which were am ong the most 
commonly abused compounds in  Scot
land  and in  which phenacetin w as re 
moved and aspirin substituted. O ther 
preparations which retained phenacetin  
provided a  basis fo r  com paring asp irin - 
phenacetin compounds w ith preparations  
containing aspirin only. A s  seen in  other 
studies, the lag  time after rem oval of 
phenacetin until changes in the inci
dence of renal disease (nephropathy ) 
were observed w as found to be from  4 to  
3 years. R enal function o f those who  
continued to abuse analgesics contain
ing aspirin only or aspirin w ith  phenac
etin as m easured by creatinine clearance  
continued to deteriorate. T h e  study 
showed that renal function continued to  
deteriorate when aspirin -contain ing  
products were abused but the rate of 
progression was significantly less rapid  
(4.9 m l/m inute/year com pared to 12.9 
m l/m inute/year) fo r  phenacetin com 
pounds.

Furtherm ore, the incidence of deaths 
due to urem ia was less (3 out o f 12 p a 
tients) in patients taking nonphenace- 
tin -contain ing products than  the num ber 
of deaths in patients taking products 
containing phenacetin (9 out o f 14 p a 
tients), and the total num ber o f-n e w  
cases was reduced.

Bell and  coworkers substituted acet
am inophen fo r phenacetin in  5 patients 
with renal disease (0.5 to 6 g acetam ino
phen daily ) and aspirin fo r  phenacetin  
in 2 patients (0.1 to 1.8 g  aspirin daily ) 
with no apparent difference in renal 
function from  that seen in patients with  
total w ithdraw al o f analgesics (R ef. 34).

Evidence o f the beneficial effects of re 
m oval o f phenacetin from  the O T C  drug  
m arket can also be seen in countries 
which have removed phenacetin from  
nonprescription use. The  total w ith 

d raw al of phenacetin compounds from  
the O T C  d rug m arket has resulted in sig
nificant decreases o f renal disease in  
Sweden and  Denm ark.

As a  basis o f comparison, in  Australia  
and  Switzerland, countries which have  
attempted public education on the haz 
ards o f analgesic abuse but have not re 
stricted nonprescription use of phenace
tin compounds, the incidence o f ana lge
sic-induced renal disease has not 
changed appreciably in  spite of the w ide
spread awareness o f the problem  (R ef. 
14).

In  Sweden, Bengtsson (R ef. 28) re 
ported that fo llow ing restriction o f O T C  
drug sales in  1961, consumption de
creased 10 fo ld  and the incidence o f renal 
disease decreased from  58 percent in 1961 
to 25 percent in  1965 and  according to 
Nordenfelt continued in a  favorable d i
rection after 1965 (R ef. 39 ).

In  Denm ark, it has been reported that 
the incidence o f renal papillary  necrosis 
in  all deaths due to renal disease de
creased w hen phenacetin compounds 
were removed from  nonprescription use 
(R e f. 43).

In  Switzerland, where nonprescription  
phenacetin compounds are still available, 
the deaths due to urem ia have not 
changed during the period from  1966 to 
1971. The  total num ber o f uremic deaths 
each year during this period were 73, 71, 
69, 70, and  68, respectively (R e f. 14).

Australia  has been cited as an  example  
o f a  country where the rem oval o f phen 
acetin compounds from  the O T C  drug  
m arket has not modified the incidence o f 
analgesic nephropathy. The Panel finds 
that statements of this nature are a  m is
representation of the actual facts since 
phenacetin compounds have never been 
actually w ithdraw n from  the O T C  drug  
m arket in  Australia. In  1966, phenacetin  
compounds were w ithdraw n from  the 
public health list which simply prevents 
payments fo r these products from  N a 
tional W e lfa re  funds. Phenacetin -con - 
taining products are a t least as readily  
available fo r unlim ited self-treatm ent as 
they are  in the U .S. (R ef. 34). The Panel 
was unable to find any evidence that the 
act o f excluding phenacetin compounds 
from  free paym ent on the National 
H ealth  list or the public education cam 
paign  resulted in  any change in the in 
gestion habits o f the analgesic abusers or 
the increasing incidence of analgesic 
renal disease in  Australia.

A s briefly mentioned above, the lag  
time between ingestion o f d rug and  the 
appearance o f kidney effects is relatively  
long and  provides fu rther evidence o f a  
causal relationship between chronic 
phenacetin intake and analgesic-induced  
kidney disease. B u rry  and  others noted  
that in 52 cases o f analgesic nephropathy  
involving patients consuming greater 
than  2 kg phenacetin total, only 1 o f 19 
deaths occurred in  less than 10 years. 
Severe renal dam age was rarely  seen in  
less than 5 years (R ef. 16).

W ilson  (R ef. 41) observed that an a l
gesic kidney disease required a  develop
ment period of 5 or more years in 84 per
cent o f patients and  m ore than 10 years 
in  62 percent o f patients. Thus a fter 10

years o f use, one would see only 38 per
cent o f the total num ber o f individuals 
w ho ultim ately w ill develop symptoms. 
This provides a n  explanation for the 
continued appearance of analgesic neph
ropathies fo r  several years a fter drug- 
intake is stopped.

In  35 patients from  H uskvarna who 
died o f urem ia the time between initial 
use and  onset o f symptoms was several 
years. The time between onset o f symp
toms and  death, however, was quite 
rapid, usually 1 year or less in  75 percent 
of patients. O n ly  2 o f 35 patients sur
vived fo r  4 to 5 years. Abuse of the 
produet containing phenacetin was prob
ably continued in  most o f these cases.

A  few  authors have suggested the pos
sibility that h igh  analgesic use is a re
sult o f renal disease rather than the 
cause. I t  has been suggested that renal 
pain m ay be subthreshold and  not be 
recognizecl except fo r  a  better feeling 
after analgesic use. Because o f the long 
lag  time (3 to 10 years) between initial 
analgesic use and the first indication of 
renal dysfunction, which has been ob
served in  m any different studies, there 
is very little possibility that this is a 
reasonable explanation in  m ost reported 
cases. O ther authors have provided other 
valid  reasons or d ata  to clearly refute 
any serious considerations o f analgesic 
abuse being a  result o f renal dysfunction.

B urry  and others (R e f. 16) refuted the 
idea that patients take analgesics to allay 
the pain of kidney infection (pyelone
ph ritis ). In  his study there was no as
sociation between analgesic consumption 
and pyelonephritis in  the absence of 
papillary  necrosis. Furtherm ore, many 
cases of papillary  necrosis were asso
ciated w ith analgesic abuse in  the ab
sence o f pyelonephritis.

(2 ) Mechanism of action producing 
nephropathy. The difficulty o f showing 
the m echanism  by which phenacetin 
causes nephropathy in  animals, even 
when large amounts o f phenacetin are 
adm inistered over long periods of time, 
has been a  prim ary factor in  the belief 
of some authorities that it is not the 
prim ary agent responsible fo r  analgesic- 
induced nephropathy. However, this diffi
culty in  showing kidney disease in ani
m als has also been shown to be a  factor 
of experim ental variables such as differ
ence in  m etabolism  between different 
species, type o f diet, w ater intake, and 
others.

C lausen (R e f. 46) found rabbits given 
either 325 m g aspirin  or phenacetin 
orally developed interstitial nephritis 
(kidney in flam m ation ) w ith both drugs 
and an  increased susceptibility to kidney 
infection. Abraham s et al. (R ef. 54) 
found papillary  necrosis (kidney disease) 
in two rats w ho received an  aspirin- 
phenacetin-caffeine combination. Renal 
papillary hem orrhage (kidney bleeding) 
was noted in rats orally given both phen
acetin alone and in  the aspirin-phen- 
acetin -caffeine-contain ing product.

Fordham  et al. (R ef. 55) administered 
phenacetin to Sprague-D aw ley  rats (300 
m g fo r 10 days, or 450 m g fo r 10 days, or 
600 m g fo r 20 days) resulting in physio
logic and histologic evidence of renal

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



PROPOSED RULES 35429
dysfunction including papillary  necrosis 
in 3 of 39 rats. Boyd et al. (Refs. 56 and  
57) found that hepatorenal necrosis 
(liver and  kidney disease) that occurred  
in acute toxicity to phenacetin was in 
fluenced by diet and  mode of adm inis
tration (dietary against in tragastr ic ). 
Eisalo and T a lan ti tRef. 58) showed in 
terstitial nephritis (kidney in flam m a
tion) in  7 of 18 rats given 100 m g/day o f 
phenacetin in  food and  in  5 o f 18 rats  
given 100 m g acetam inophen in  water. 
However, no papillary  necrosis (pe rm a
nent kidney, in ju ry ) was observed.

Anim al studies are useful to study 
mechanisms o f toxicity. However, care  
must be taken in  extrapolating data  from  
animal to m an. Furtherm ore, it must be 
realized that strain  difference is im por
tant. Recently Mazze, Cousins and Kosek  
showed that dose-related m ethoxy- 
flurane nephrotoxicity in  rats varied  
markedly with strain  (R ef. 59). Thus, 
when studying a  toxic effect in  anim als 
extreme care must be taken in  interpret
ing whether results are positive or nega
tive.

The prim ary sites o f kidney in ju ry  are 
the papillae and medulla. Pap illary  
necrosis is thought to be vascular in  
origin, resulting from  ischemia. In  lay  
language, this means that the type o f 
kidney disease which occurs is thought to 
be due to constriction or obstruction o f 
blood vessels in the kidneys.

K incaid-Sm ith  has shown early lesions 
in the efferent vasa recta o f fats  treated  
with phenacetin and aspirin/phenace- 
tin/caffeine (R ef. 60).

Abraham s and  Levin have observed  
platelet deposition in  the vasa recta in  
treated anim als (R ef. 61) .

Secondary chronic atrophic lesions in 
the overlying renal cortex result in  
changes which have been referred to as 
“chronic interstitial nephritis” (R e f . 62).

The m edullary blood flow is particu
larly susceptible to a num ber of drugs 
and the m edulla is quite sensitive to 
ischemia.

I t . is possible that the anem ia which  
accompanies or perhaps precedes renal 
effects m ay contribute to the ischemia.

The hemolytic effect (red  blood cell 
destruction) o f phenacetin m ay ¿lay a 
role in the mechanism  o f renal dam age. 
The pathological picture o f centrally lo 
cated papillary  necrosis is the same as 
that seen in sickle cell anem ia in which  
the deform ed erythrocytes occlude the , 
vasa recta (R ef. 63).

The possible sequential effects of 
erythrocyte dam age caused by phenac
etin resulting in urinary  excretion of a b 
normal hem oglobin which produces a  
“sludging!’ effect and interstitial nephri
tis has been discussed by G robin  (R ef. 
64).

(3 ) The incidence of analgesic-induced 
kidney disease. The true incidence of 
analgesic-induced kidney disease is diffi
cult to assess and is undoubtedly under
estimated fo r several reasons. First, it is 
clear that unless physicans are alerted to 
the possibility of analgestic-induced  
kidney in jury and specifically consider it 
during diagnosis, it is likely to be missed 
(Refs. 34, 63, and 65). Secondly, accurate

drug histories are frequently not ob 
tained because o f the reluctance Of the 
patient or oversight by the interviewer, 
and thirdly, the distinguishing charac
teristics of this type of kidney in ju ry  
have not until recently been generally  
accepted or recognized.

The experiences reported by m any in 
vestigators indicate that correlations be
tween drug intake and disease variables  
m ay be biased due to underestimates of 
the values given fo r  incidence of and  
am ount of d rug  used.

Several authors have stated that there  
is a  definite tendency o f patients to 
withhold in form ation on. the frequency  
and  degree o f analgesic intake, particu
larly  if a  stigm a o f abuse has been asso
ciated w ith intake o f these drugs. In  
some cases only persistent questioning of 
the patient or relatives eventually es
tablished the .incidence o f d rug intake 
(Refs. 28, 37, and  39).

Bell et al. (R ef. 34) commented that 
the difficulty of establishing d rug  intake  
m ay often be the failu re of the physicians 
to include direct questioning of analgesic  
intake in routine interviews rather than  
a reluctance of the patient, noting that 
each o f the 13 patients w ith analgesic- 
induced kidney disease that he reported  
were seen previously by one or another of 
the authors who did not suspect an  
excessive analgesic intake. A  history of 

. excessive drug ingestion was readily ob
tained when the patients were specifi
cally asked regard ing the frequency of 
drug use.

A lthough early workers did not believe 
the renal lesion to be specifically related  
to analgesic abuse, and, in fact, origi
nally described the pathology as chronic 
pyelonephritis or interstitial nephritis, 
there is general agreem ent am ong a u 
thorities that a  specific type of kidney 
in jury, renal papillary  necrosis, is the 
prim ary lesion observed most often with  
analgesic abuse (R ef. 63 ). Koch  states 
that renal papillary  necrosis associated 
with analgesic abuse can be distinguished  
m orphologically from  renal papillary ne
crosis associated with diabetes and  other 
nondrug-related  causes.

The histologic and electron m icro
scopic studies of G au lt et al. (R e f. 37) 
provide a clearer picture of the relation
ship between disease development and  
functional changes in analgesic-induced  
kidney disease. The first events are m or
phologic changes in interstitial collagen  
and m edullary sclerosis accompanied by  
slight changes in concentrating ability. 
A  reduction in creatinine clearance, one 
of the usual diagnostic methods to detect 
renal disease, is not apparent until s ig 
nificant m edullary sclerosis and papillary  
necrosis occur.

Differentiation of analgesic kidney dis
ease from  bacterial interstitial nephritis 
or pyelonephritis is often complicated  
by the difficulty of finding analgesic kid
ney disease in the presence of renal in 
fection. Thus, a  histological picture o f 
chronic pyelonephritis is often superim 
posed on the analgesic-induced papillary  
necrosis. Rubenstein e ta l. (R ef. 66) state 
that 50 patients w ith analgesic kidney 
disease were previously diagnosed as

having chronic pyelonephritis. I t  is pos
sible that m isdiagnosis m ay have been  
and in some cases still is a factor in low  
incidence o f detection. Rubenstein et al. 
(R ef. 66) state that in those cases where  
sterile urine is found, analgesic nephrop
athy can be distinguished from  chronic  
pyelonephritis by microscopic findings 
of papillary  necrosis.

In  the series of 13 patients with an a l
gesic nephropathy discussed by Bell (R ef. 
34), 12 patients underwent intravenous 
pyelography. Nevertheless, in eight cases, 
the initial diagnosis was chronic pyelo
nephritis even though the cardinal signs 
(R ef. 63) o f renal papillary necrosis were 
present including sm all kidney (seven 
cases), clubbed calices (five cases) and  
lobulated outline (three cases)'. Bell con
cluded that the detection o f renal pap il
lary  necrosis is likely to be missed unless 
a conscious effort is made, and the true 
incidence is likely to be m uch higher 
than reported.

An  additional factor in poor detection 
of analgesic nephropathy m ay be related  
to the erroneous conclusion frequently  
reached in the literature th at because 
analgesic-induced kidney in jury has not 
been reported in a  given area or country  
it does not exist.

Such statements often attempt to re 
late differences between countries in the 
num ber o f cases reported to possible 
genetic or environm ental differences be 
tween countries rather than a difference  
in accu rate  diagnosis and thus m ay com
pound the basic problem  of lack of 
awareness in the m edical community.

The slow rate at which the medical 
and scientific community throughout the 
world has become aw are of and reported  
new cases o f analgesic-induced kidney 
disease clearly shows the difficulties of 
'using reported cases at a given point in 
time as an  estimate of the true incidence 
in a given country.

In  1987 Shelley (R ef. 67) reviewed over
e. thousand cases o f analgesic-induced  
kidney disease throughout the world  
from  the time it was first described by  
Spuhler and Zollinger in 1953. These re 
ports w ere largely from  Scandanavian  
countries and  Australia. P rio r to 1966, 
there were only 11 cases reported in 
G reat B ritain . T h at year Prescott re 
ported 36 cases in  northeast Scotland  
alone (R ef. 68). Four years later in 1970, 
only 117 total cases h^td been reported; 89 
o f which were from  Scotland, 28 from  
England  and W ales. There was only one 
from  the London area (R ef. 69) This led 
to the false conclusion that the problem  
was confined prim arily  to Scotland.

Between June 1964 and  January  1970 
Koutsaim anis and de W arden er (R ef. 
65) detected 16 cases at a  sm all 200 bed 
hospital in London. Seven of these p a 
tients had  first been seen in  other de
partm ents o f the hospital before the 
diagnosis was made. Based on these cases 
they estimated that the overall incidence 
of analgesic-induced kidney disease in 
England  and  W ales was 500 cases per 
year. The actual rate of detection, how 
ever. was only 5 percent of this number.

The same lag time in recognition of the 
problem  has occurred in Canada. In  1967,
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14 years a fter the first Swiss report, there  
were only seven cases reported in Canada. 
In  1968, Koch  reported 26 cases o f kidney 
in ju ry  in  195,004 cases (0.013 percent) 
admitted to the O ttaw a civic hospital be 
tween 1961 to 1966. F ifteen  o f these cases 
(58 percent) were analgesic abusers who  
had  taken m ore than  1 kg phenacetin- 
con ta in ing . products (R e f. 63). In  the 
same year G au lt  and coworkers (R ef. 49) 
reported 22 patients w ith ana lgesic-in 
duced kidney disease seen in  two hospi
tals in  M ontreal over a  4 -year period. 
In  1972, 100 cases in two O ntario  cities, 
London and G lasgow , were reported by  
Linton (R ef. 40 ). In  C anada  analgesic  
kidney disease now  accounts fo r  5.5 per
cent of all renal dialysis in  Ontario.

A  s im ilar time lag  is now  occurring in  
recognition o f the association o f kidney  
tumors w ith  phenacetin abuse which was  
first noted in  1965 in  Sweden, 12 years  
after the association between analgesic  
compounds and  kidney disease was noted. 
Four years later an  editorial in Lancet 
pointed out that reports had  not come 
from  any other country suggesting that 
perhaps factors other than  phenacetin  
m ay be involved (R ef. 70). Finally, in  
1971, a fter an  additional 6 years, reports 
are now  beginning to appear from  sev
era l other countries, showing aga in  that 
a  low  incidence o f reported disease in  a  
particu lar region does not necessarily as
sure that the true incidence is low.

(4 ) Incidence of analgesic-induced 
kidney disease in U.S. I t  has been stated  
that analgesic kidney disease is less fr e 
quent in  the U .S . than  in other countries 
with sim ilar per capita ingestion of 
phenacetin-containing analgesics. R e 
cent evidence suggests that the lower 
incidence o f reported cases m ay simply  
represent differences in  detection rather 
than  real differences as has been seen in 
other countries. In  the past 10 years 
about 100 cases o f analgesic kidney dis
ease have been reported in  the literature  
in the U .S. (R efs. 71 and 72). M urray  and  
G oldberg  have reported that 20 percent 
o f patients w ith new ly clinically d iag 
nosed chronic interstitial nephritis at the 
University o f Pennsylvania Hospital, d u r
ing the period 1969 to 1972, had  abused  
analgesics which was considered the 
likely cause of renal disease (R ef. 15). 
This is sim ilar to the incidence o f 3 to 17 
percent of analgesic abusers in patients 
with otherwise unexplained end-stage  
renal disease in  C an ada  (R ef. 41) and  
Europe (Refs. 73 and  74). T h e  signs and  
Symptoms o f this group (headache, 
anemia, hypertension, urinary  tract in 
fection and  papillary  necrosis) also were  
com parable in incidence to previous re 
ports. T h e  authors state that this high  
rate o f detection was not due to a  selec
tive population but was simply due to 
the fact that they were aw are  o f and  
specifically looked fo r  analgesic kidney  
disease in these patients. I t  is significant 
that the referring physicians did not 
make the correct diagnosis in any o f the 
20 cases nor did the prim ary intern in 13 
of the cases. Furtherm ore, as in  m any  
other studies, 7 o f the patients denied  
analgesic intake, and accurate d rug his
tories could be obtained only from  re la 

tives. Tw o  o f the cases had  other fam ily  
members w ith analgesic kidney disease. 
The authors conclude that their experi
ence is typical o f w hat would be ex
pected elsewhere and  suggest that the 
prevalence of analgesic kidney disease in  
the U .S. m ay be about 7 percent o f a ll 
end-stage renal patients.

The  incidence o f renal papillary  necro
sis in the U.S. and  other countries has  
been estimated by Heptenstall (R e f. 75).

These figures sum m arized in  the table  
below  probably represent the m inimum  
incidence and  are com pared to estimates 
of the per capita consumption o f phen
acetin in different countries (Refs. 49 and  
5 0 ):

Incidence o f renal papillary necrosis 
compared to phenacetin consumption

Countries
surveyed

Minimum 
incidence of 

renal papillary 
necrosis at 

autopsy

Per capita 
consumption 
of phenacetin 

(grams per year)

Australia.________I- 3.7 to 5_________ . 40
Canada,____ _______ 0.15 to 0.5______ . 6 to 7
Copenhagen________ 1.05_____________ . 25
Northern England.. 0.16_____________ . Not available
Scotland.____ ______ 0.54 to 0.59_____ . 12
Switzerland________ 1.32....... ......... . . 22
United States (3 

series)
0.16 to 0.26_____ 10

This Panel has requested inform ation  
on the cases of analgestic kidney disease 
that had  been detected in  several renal 
dialysis centers. A  total o f 103 cases of 
suspected analgesic nephropathy were  
reported which represented about 1.1 
percent of a ll renal dialysis patients. 
O nly  two o f these cases were stated to 
have involved aspirin preparations not 
containing phenacetin. Five cases were 
not specified. T h e  rem aining 95 cases 
were stated to havé involved phenacetin- 
containing compounds (R ef. 13).

In  a  recent report (R e f. 15), analgesic 
abuse was identified as the prim ary  
cause o f renal disease in  30 (1.25 per
cen t) o f 2,395 chronic hemodialysis p a 
tients treated in 91 dialysis centers in  
C alifo rn ia  between January 1, 1974 and  
Septem ber 1,1974. O f  332 deaths in 1974, 
seven (2.71 percent) were attributed to  
abuse o f analgesic compounds.

A  detailed analysis of cases o f sus
pected analgesic kidney disease was sup 
plied by  the M inneapolis Regional K id 
ney Disease P rogram  (R ef. 13). The  
amounts used (1 to 3 g / d a y ), duration of 
use (6 to 12 years) and reasons fo r  use 
(headache, nervous tension) are essen
tially  the sam e as reports in  the litera
ture.

T h e  Panel can only conclude that the 
same lag  time in detecting and reporting  
analgesic-induced kidney disease is now  
occurring in  the U .S. as has previously  
occurred in  the United  K ingdom  and  
Canada.

(c ) Cancer of the urinary tract. D u r
ing the past few  years, several reports 
have implicated long term use of phenac
etin -contain ing products w ith cancer of 
the renal pelvis (k idney) and urinary  
bladder. The  first report, in 1965, was a  
retrospective study by H ultengren et al. 
o f fifteen patients w ith cancer o f the 
renal pelvis in  the H uskvam a Hospital

(R e f. 76 ). A ll bu t two had  renal papil
la ry  necrosis associated w ith  long term 
analgesic use.

Bengtsson and  colleagues (R ef. 77) re
ported a  study o f 192 patients w ith docu
m ented nephropathy in  which patients 
were followed fo r  a  period o f 1 to 11 
T ears  (average 5.3 yea rs ). D u ring this 
time, nine patients developed renal pel
vis carcinom a (cancer of the kidney) 
and another two patients developed can
cer o f the urinary  bladder. N o  tumors 
were found in  88 individuals with 
chronic pyelonephritis (kidney inflam
m ation ) w ho served as a  control popula
tion of nonanalgesic abusers observed 
during the sam e period o f time. In  a 
fo llowup study by  Angervall et al. (Ref.
7 8 ) , it was shown that renal pelvic car
cinom a (cancer o f the kidney) is an in
frequent disease in Sweden, the average 
yearly incidence being only 11 cases per
156,000 inhabitants which is about 1,000 
times less than  the incidence reported 
fo r  analgesic abusers. A  m ore recent 
study by Johansson and  coworkers (Ref.
79) w as based upon known abusers of 
phenacetin compounds (29 m en and 33 
wom en) who h ad  uroepithelial tumors of 
the renal pelvis (Carcinom as) treated at 
the hospitals throughout Sweden. All 
tumors were diagnosed during the years 
1960 through 1972. A ll patients had  been 
abusers o f d rug products containing 
phenacetin. The  preparation  used by 80 
percent o f the patients contained 0.5 g 
phenacetin, 0.5 g  antipyrine and 0.1 g 
caffeine. T h e  other patients (20 percent) 
took compounds of the sam e composi
tion but containing varying amounts of 
the sam e ingredients. In  38 patients, de
tailed data  of d rug  intake were avail
able. T h e  average total ingestion of 
phenacetin w as estimated to be 9.1 kg, 
with a  m ean exposure time o f 17 years. 
Chronic kidney disease had  been estab
lished in  23 patients fo r  a  period of 3 to 
15 years before a  diagnosis o f kidney 
cancer w as made. Forty patients had a 
history o f urinary  tract infection. A 
diagnosis o f analgesic-induced papillary 
necrosis (perm anent kidney in ju ry ) was 
m ade in  all but five of the patients. In 
two patients, exam ination w as not pos
sible. In  the rem aining three patients, 
there were no  signs o f papillary  necro
sis even though these patients were 
known analgesic abusers. The  authors 
concluded that renal papillary  necrosis 
was a  prom inent feature, but not essen
tial, fo r  the development o f renal pelvic 
tumors in  abusers of phenacetin-con
tain ing drugs. T h e  sudden appearance of 
this relatively rare  condition in patients, 
alm ost universally associated w ith anal
gesic abuse, leaves little doubt that a 
strong association exists. There are now 
m any case reports available from  Swe
den, Denm ark, Germ any, C anada  and 
the U .S. which associate phenacetin 
abuse w ith cancer o f the kidney (Refs. 
80 through 88).

A  large  num ber o f cases o f tumors 
of the renal epithelium (cancer o f the 
kidney) associated w ith analgesic abuse 
have been reported in  Germ any by 
R ath art and workers (R ef. 83) and 
Schabert, N age l and Leistenschneider
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(Ref. 84). Hoyby and  Neilson (R ef. 80) 
have summarized a  nujnber o f cases of 
transitional cell tumors of the renal 
pelvis (kidney cancer) in Denm ark over 
a 5-year period.

Their retrospective review o f patients 
with chronic pyelonephritis (kidney in 
flammation) and .abuse o f phenacetin, 
revealed two cases o f transitional tumors 
among 101 patients who abused phenace
tin. They conclude that cancer of the 
kidney should be suspected in  patients 
with renal papillary  necrosis (kidney in 
jury) associated w ith abuse o f phenace
tin, particularly when hem aturia occurs 
without accom panying pain. Liu, Sm ith  
and Rankin have reported one case in  
Canada (R ef. 81 ). There  is a  report of 
bladder tumor associated w ith  phenace
tin abuse in one patient in the U .S. 
Mannion and  Susm ano (R ef. 87) de
scribe a 48-year-old  m an  suffering from  
chronic headaches first adm itted to the  
hospital w ith urinary  tract symptoms in  
1965, during w hich  time a sm all can 
cerous tumor was removed from  his 
bladder. This individual continued an 
algesic ingestion in fa irly  la rge  amounts 
of 15 to 20 tablets daily interm ittently  
until 1969 w hen he w as readm itted and  
another cancerous tum or was removed  
from the same location. A t  this time 
the patient had  been ingesting asp irin - 
phenacetin-caffeine-containing tablets 
intermittently fo r  the past 20 years. The  
patient had never smoked. H e  worked  
and lived in an  environm ent where ob 
vious carcinogenic contam ination was  
not apparent. I t  is interesting that this 
individual did not have papillary  necrosis 
and was therefore sim ilar to some of 
the cases reported by Bengtsson. H u lten - 
gren and associates (R ef. 76) also found  
that in six cases w here papillary  
necrosis (kidney disease) and renal 
pelvic carcinom a (cancer o f the kidney) 
occurred together in patients w ho  abused  
phenacetin, the papillary  necrosis ante
dated the cancer in  only four cases. 
This may indicate that the two events 
are unrelated. Perhaps different m etab
olites are involved.

(d) Adverse effects on blood. Phenace
tin has been implicated as a  cause o f 
hemolytic anemia, decreased red blood  
cell survival time, enlarged spleen, m eth
emoglobinemia and sulfhem oglobinem ia  
(serious blood disorders) (Refs. 89 
through 91). Hutchinson, Jackson and  
Cassidy discussed three cases o f hem 
olytic anemia fo llow ing large doses o f 
Phenacetin compounds (R ef. 92 ). The  
studies o f Lorenzen and  Schwartz, and  
of M acGibbon and workers, indicate that  
Phenacetin or its metabolites m ay ac
tivate an allergic type sensitization  
mechanism which leads to acute hem 
olytic anem ia and acute kidney failu re  
(Refs. 93 and 94).

Bird et al. (R ef. 95) have reported  
a case of a  patient w ith an  immune 
hemolytic anem ia which was associated  
with both tolbutam ide and phenacetin.

The studies o f Lorenzen and  Schwartz  
showed that hemolysis took place in  
the spleen o f wom en ingesting large  
amounts of phenacetin compounds (R ef. 
93). An enlarged spleen is a  common
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symptom of phenacetin abusers. D uggan  
(R ef. 96) also reported 10 wom en w ith  
significant enlargem ent o f the spleen  
which were apparently related to chronic  
ingestion o f phenacetin. H e  found p a r 
allel phenom ena in his experim ental 
studies in  rats.

(e ) Additional considerations of bene
fit to risk consequences of removal of 
phenacetin from O TC  analgesic prep
arations The Panel has discussed the 
evidence showing that O T C  analgesic  
preparations containing phenacetin were  
subject to abuse and that the chronic 
misuse o f such preparations resulted in  
a  high incidence o f life -threaten ing kid 
ney disease. In  addition to its toxic effect 
on the kidney, phenacetin has also been  
reported to cause serious blood dyscras- 
ias. It  is thought that the central nervous 
system effects, such as euphoria and  
stimulation, are the m ajo r factors con
tributing to the chronic abuse (h ab itu a - 

* tion potential) o f O T C  combinations 
containing phenacetin. The Panel, there
fore, concludes that because the risks 
from  use fa r  outweigh any possible bene
fits, phenacetin in combinations is not 
safe fo r O T C  use as an  analgesic and  
should be removed from  analgesic prep 
arations (Category I I ) .

Several presentations have been m ade  
in response to the P an e l’s conclusion. 
These presentations a re -in  favo r o f the 
retention o f phenacetin in O T C  an a l
gesic preparations. In  m aking its final 
recommendation, the Panel considered  
the questions submitted by these groups. 
T h e  questions and the P an e l’s replies are  
sum m arized below.

( I )  I f  phenacetin were removed from  
the O T C  m arket would the general pub 
lic be deprived o f a  useful agent fo r  
which alternative drugs are not avail
able?

Unlike other analgesics, such as as
p irin  and acetaminophen, phenacetin is 
m ainly available in  O T C  combinations, 
whereas aspirin and  acetam inophen are  
available in single ingredient products 
as well as in combinations. These phen
acetin combinations are no m ore effec
tive analgesics than combinations that 
do not contain phenacetin, but phenace
tin combinations are less safe than prep 
arations that do not contain phenacetin. 
Because phenacetin is less safe  than  
other analgesics, the general public  
would not be deprived of a  useful agent 
fo r  which alternative drugs are available  
if phenacetin were removed from  the 
O T C  market. The risks from  the use o f 
phenacetin combinations are m uch  
greater then the. risks from  the use of 
analgesic combinations that do not con
tain phenacetin.

In  addition, phenacetin preparations  
offer no advantages to individuals unable  
to take other analgesic preparations, i.e., 
individuals sensitive to aspirin. Ph en 
acetin is virtually never m arketed as a  
single entity in this country and the 
A P C  com bination products ( asp irin -  
phenacetin-caffeine) are not useful as 
substitutes fo r individuals w ith aspirin  
sensitivity.

In  contrast, acetam inophen has been  
available alone. A lthough it is the m ajor
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m etabolite o f phenacetin it is sa fer than  
the parent compound in m any respects. 
Acetam inophen lacks the intrinsic C N S  
effects o f phenacetin and therefore has  
less abuse potential. O ther m inor m etab
olites of phenacetin associated w ith  
methemoglobinemia, hemolytic anemia, 
splenomegaly and thrombocytopenia, oc
cur to a  lesser extent when acetam in
ophen is given as such.

(2 ) Is the com bination of aspirin  and  
phenacetin as safe as those drugs alone? 
Experim ental evidence available strongly  
suggests that the potential toxicity m ay  
actually be increased fo r  combinations 
of phenacetin and aspirin.

( i )  Phenacetin appears to be a  m ajo r  
factor in  the excessive use of analgesic 
preparations. Its presence m ay increase 
use and thus the incidence o f serious 
toxic effects o f aspirin or other agents 
ingested in large  amounts in com bina
tion products.

Hi) T h e  evidence im plicating both as
p irin  and  phenacetin w ith experim en
tally-induced papillary  necrosis * in  
anim als suggests that combinations o f 
these drugs m ay be more nephrotoxic  
than phenacetin alone. The  studies o f 
K incaid -Sm ith  and others show greater 
effects o f aspirin-phenacetin-caffeine  
combinations than phenacetin or aspirin  
alone.

T h e  direct effects of phenacetin, in 
cluding production o f m ethem oglobine
m ia and  hemolytic anem ia m ay interact 
w ith  direct hem atologic effects o f as 
p irin  which include effects on platelet 
function, throm bocytopenia and  ane
m ias associated w ith occult gastric  
bleeding. These combined effects m ay be  
related to gastric and  renal hem orrhage, 
ischem ia and  focal necrosis.

(3 ) W ou ld  the risk potential associ
ated w ith  abuse be  greater o r less w ith  
alternate preparations?

In  cases where phenacetin compounds 
have been substituted by nonphenacetin  
containing compounds, the renal conse
quences o f abuse are  less severe. Sub 
stitution has resulted in decreased pro 
gression o f existing nephropathy or de
creased incidence o f new  cases.

Some authors have opposed the re 
m oval o f phenacetin because acetam in
ophen m ay be substituted and the 
combinations w ith  this agent m ay be  
equally nephrotoxic. W h ile  there is some 
evidence that acetam inophen m ay be 
nephrotoxic, it is likely to be less so fo r  
several reasons:

(i ) The  decreased C N S  effect o f aceta
m inophen reduces abuse potential.

(ii ) Decreased amounts o f potentially  
nephrotoxic metabolites are form ed a fter  
acetam inophen ingestion com pared to 
phenacetin ingestion.

Th is is supported by several substitu
tion studies in  patients w ith existing  
renal papillary  necrosis in  whom  the 
substitution of acetam inophen fo r phen
acetin produced less renal dysfunction.

<4) Considerations of gastrointestinal 
effects. W ill the rem oval o f phenacetin  
from  O T C  products simply result in ad 
ditional amounts o f aspirin being added  
to com bination oroducts, increasing the 
risk o f gastrointestinal ulceration asso-
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ciated w ith aspirin? There is no evidence 
that the substitution o f phenacetin fo r  
aspirin in A P C  preparations decreases 
the ulcerogenic potential o f the prod 
uct. A  review o f the m edical histories of 
patients described in  the literature  
shows a  c lear pattern  o f gastric bleed
ing and  ulceration in patients taking  
la rge  am ounts o f phenacetin-containing  
analgesic preparations.

T h e  incidence o f adverse effects o f as 
p irin  on the gastrointestinal system m ay  
be increased when aspirin  is used as a  
component o f m ixtures taken prim arily  
fo r  the central nervous system effects 
of phenacetin since increased amounts 
o f aspirin are  ingested.

Plass (R e f. 97) reported a  case o f a  
35-year-o ld  m an  w ho had  intractable  
ulcer symptoms and  renal papillary  n e 
crosis. Cessation o f intake of a n  A P C  
compound, w hich  h ad  been taken fo r  
20 years, resulted in relief o f ulcer sym p
toms as well as a  return  to norm al 
B U N  (blood u rea n itrogen ) values.

R am say  and  W h ite  (R ef. 98) reported  
clinical data on fo u r patients w ith  an a l
gesic nephropathy w ho had  taken large  
amounts of an  A P C  compound over 20 
to 30 years. Each  o f these patients also 
had  symptoms o f gastric dam age in 
cluding gastrointestinal hem orrhage, a  
history of gastrectomy and peptic ulcer.

Tan , R abb ino  and  H opper (R e f. 99) 
reported that 4 of 23 patients w ith an a l
gesic nephropathy h ad  gastric o r duo
denal ulcers. Rapaport, W h ite  and  R a n 
kin (R e f. 100) reported that two p a 
tients w ith suspected phenacetin/anal
gesic nephropathy also exhibited a  his
tory of peptic ulcer.

A n  increase o f gastric ulcers in east
ern Austra lia  has been attributed to the 
effects o f aspirin. However, the p repara 
tions involved in  80 percent o f these 
cases contained aspirin, phenacetin or 
acetaminophen, and  caffeine (R e f. 17).

There  are now  several reports of a  
com bination o f renal, hematologic, gas
trointestinal and  psychological sym p
toms w hich  occur so frequently w ith  
analgesic abuse th at G au lt  and cowork
ers state that they w arran t a  syndrom e  
status. T h e  com bination o f symptoms in 
clude anemia, renal disease, gastric ulcer, 
frequently w ith a  history o f gastrectomy  
fo r  intractable ulcer, hypertension, and  
psychiatric disturbances (R efs. 37, 49, 71, 
and  101). I t  has been speculated by  
other authors that additional effects are  
possibly associated w’ith the abuse o f 
phenacetin-containing compounds.

O ther complications w hich  have been  
stated to be a  result o f analgesic abuse 
o f phenacetin-containing analgesics in 
clude greater risk o f m ortality fo llow ing  
surgical procedures. Koutsaim anis and  
de W ard en er (R ef. 65) reported a  study  
o f phenacetin abusers who underwent 
surgery; in 3 out o f 7, the operation  
was followed by  a  severe deterioration o f 
renal function and  they all died shortly  
after surgery.

D aw born  et al. (R e f. 101) in  a  study  
on the association o f peptic ulcer, 
chronic rena l disease and  analgesic  
abuse (o f  phenacetin-containing an a l
gesics) found 17 o f 30 patients h ad  such 
severe gastric symptoms that they re 

quired gastrectomy. N ine  o f these 17 p a 
tients died during the period o f fo llowup  
(4 -year p eriod ). U rem ia  w as invariably  
present at the tim e o f death ; however, it 
did  not constitute the m a jo r cause o f 
death.

(3 ) Evaluation. T h e  Pane l concludes 
because o f the h igh  potential fo r  abuse, 
the h igh  potential fo r  harm  to the kid 
ney an d  the possibility o f hemolytic 
anem ia and  m ethem oglobinem ia result
ing from  abuse, that the risks from  use 
outweigh any  benefit and  therefore clas
sifies phenacetin not safe fo r  O T C  use as 
an  analgesic.
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t ion  o f  Pep tic  U lceration , C h ron ic  R en a l D is 
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e. Quinine. The Panel concludes that 
quinine is an  effective analgesic but that 
it is not safe fo r  O T C  use.

(1 ) Effectiveness. The analgesic and  
antipyretic properties o f quinine have 
been known since the introduction of 
cinchona bark  into medicine in the 17th 
Century. Because it lowered the fever of 
m alaria l patients it was tried in m any  
febrile  illnesses, but was relatively in 
effective in  fevers due to diseases other 
than m alaria. However, when used as an  
antipyretic in febrile illnesses it was 
noted that pain and discom fort were  
relieved and thus the analgesic action  
was discovered. M odern  use of quinine fo r  
analgesia and antipyresis is based on long 
experience instead of fcontrolled studies. 
In  the first edition of the Pharm acologi
cal Basis of Therapeutics, published in  
1941 (R ef. 1 ), Goodm an and G ilm an  
stated :

Q u in in e  in  o ra l doses o f  0.3 to 0.6 g ram  is 
em ployed  fo r  the  re lie f o f headache, m yalgia , 
a rth ra lg ia , n eura lg ia , etc., an d  fo r  reduc in g  
fever. I t  has, therefore, the sam e genera l fie ld  
o f u se fu lness as the  salicy lates b u t  is som e
w h a t  less effective. R epeated  m edication  m ay  
cause u n p lea san t sym ptom s o f cinchon ism .

A n  almost identical statement is m ade in 
the fourth  edition o f Goodm an and  G il
m an ’s text published in 1970, indicating 
no change in the status o f quinine fo r  
treatm ent o f pain  and fever during the 
last 30 years.

Apparently, there has never been com 
plete agreem ent as to the dose. For in 
stance in  the eighth  and  last edition of 
his text, SoUm ann states that the clini
cal antipyretic dose of quinine is 0.05 to
0.2 g, 1.0 to 3.0 g r m ay be used fo r pain  
in colds, headaches and neuralgias (R ef. 
2 ). Further evidence that the antipyre
tic-analgesic action o f quinine is still 
recognized but considered in ferior to 
other drugs is found in the follow ing  
quotation from  the A M A  Drug Evalua
tions (R ef. 3 ) :  “Quinine has been 
used * * * as an  antipyretic analge
sic * * * however * * * m ore effective 
drugs are currently available fo r these 
purposes.” N o  controlled or uncontrolled  
effectiveness studies on either antipyretic 
or analgesic activity o f quinine were 
found in an  industry submission which  
included quinine in com bination with  
other ingredients as a  cold preparation. 
I t  m ay be noted that the doses recom 
mended by Sollm ann fo r  pain are lower 
than those recommended by Goodm an  
and G ilm an  and therefore, m odern con
trolled clinical trials would be necessary 
to establish the effective analgesic and  
antipyretic doses fo r  quinine.

The use o f quinine fo r  re lief o f noctur
nal leg cram ps was introduced in  the 
1940’s when Moss and H erm an (R ef. 4) 
and  Gootnick (R ef. 5) reported on the 
basis o f uncontrolled trials that quinine 
in the doses of 3 to 5 g r  (200 to 325 m g) 
abolished the spasms. N icholson and  
Falk  (R ef. 6) reported relief follow ing  
quinine treatm ent in  about 3A o f 35 young  
men with d isturbing nocturnal cramps. 
Raw ls (R ef. 7) found a  com bination of

quinine and am inophylline superior to 
quinine alone. The Medical Letter (Re.f.
8 )  , while stating that controlled clinical 
trials evaluating quinine’s effectiveness 
fo r nocturnal or recum bancy cramps 
were needed, did recommend trying qui
nine fo r  nocturnal cram ps pending the 
outcome of trials to establish efficacy and  
dosage. These uncontrolled studies sug
gest that quinine m ay be useful fo r leg 
cramps but the lack of controlled studies 
and comments by authors that patients 
m ay rem ain free of cram ps fo r indefinite 
periods fo llow ing quinine therapy sug
gest that trials of quinine against placebo 
are in order. In  addition, the recom 
mended dosage varies widely, from  200 
m g at bedtime to 5 gr (325 m g) 4 times 
daily as recommended by Perchuk (R ef.
9) who also suggests that the drug should  
be used only when everything else has 
failed. U ntil controlled studies show that 
a  dose of not m ore than 325 m g daily is 
safe and useful fo r  relief o f nocturnal 
leg cram ps the drug should not be avail
able fo r  O T C  use fo r  treatm ent of noctur
nal leg cramps.

(2 ) Safety. The Panel concludes that 
quinine is not a  safe  analgesic fo r O T C  
use when taken in  the recommended  
dosage.

A lthough quinine has demonstrated  
analgesic, antipyretic and muscle re lax 
an t actions, its numerous toxic effects 
give it an  un favorable benefit to  risk 
ratio fo r these purposes. The high  
dosage recommended by some fo r re 
lie f o f nocturnal leg cram ps should be 
dispensed only by prescription. The  
toxicity o f quinine has been the subject 
of innum erable reports and is well sum 
m arized in m any m odem  text books of 
pharm acology and  toxicology. T h e  toxi
cology o f quinidine and  its stereoisomer 
quinine is well sum m arized by G leason  
et al. (R e f. 10), and  in the fourth  edition  
o f Goodm an and  G ilm an , R ollo  (R ef.
11) states that the fata l oral dose o f  
quinine fo r  adults is approxim ately 8.0 g. 
W h en  quinine is repeatedly given a t fu ll 
doses, e.g. 0.3 to 0.6 g  w ith a  total daily  
dose o f not more than  2.0 g, a  group o f 
symptoms known as cinchonism appear. 
These include tinnitus, headache, nausea  
and visual disturbances. T h e  body sys
tems w hich  m ay be involved include 
the gastrointestinal, nervous and cardio
vascular systems, and the skin. Actions 
on the gastrointestinal tract are evi
denced by  nausea, vomiting, abdom inal 
pain and  diarrhea. D am age to the 
nervous system  is usually m anifested  
by the disturbances in hearing and v i
sion due to actions on the optic and  
auditory nerves. O ther actions on the 
central nervous system m ay be  ex
pressed by  headache, fever, apprehen
sion, confusion, excitement, delirium and  
syncope. Respiration is stimulated and  
then depressed. Cardiovascular toxicity 
m ay be m anifested by hypotension, 
weakness, shock, coma and death. R enal 
dam age has been reported, as has acute 
hemolytic anem ia and  hypoprothrom - 
binemia. Throm bocytopenic purpura  
(R efs . 12 and  13) has been reported in  
young people taking quinine fo r  noc
turnal leg cramps. Some cases o f ag ran 

ulocytosis have been reported follow
ing quinine ingestion. Idiosyncrasy to 
quinine is a  frequent subject of medical 
reports.

(3) Evaluation. The Panel concludes 
that because the toxic effects described 
above m ay occur follow ing repeated ad
m inistration that the risks from  use out
weigh any benefit and therefore classifies 
quinine not safe fo r  use as an  OTC  
analgesic.
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do G ru ch y , “A cu te  Th rom bo 'iytooen tc  P u r 
p u ra  D u e  to  Q u in in e  Sensitiv ity ,” M e d ica l 
J o u r n a l  o f  A u s tra lia ,  1:453—456, 1969.

Category n  Labeling

T h e  Panel has examined, the submitted 
labeling claims fo r  analgesics alone and 
fo r  com bination products w ith  nonanal
gesic ingredients and has placed certain 
claims into Category II. These Category 
I I  claims have been fu rther divided by 
the Panel into those labeling claims that 
are unsupported by  scientific data or by 
sound theoretical reasoning, claims con
taining m odifying adjectives associating 
pain  w ith illnesses, and unacceptable 
claims related to product perform ance as 
follows:

a. Certain labeling claims that are un
supported by scientific data and in some 
instances by sound theoretical reasoning.
(1 ) Claims not clearly defined nor clini
cally recoanized. These claims are not 
clearly defined nor clinically recognized 
and would confuse the consumer because 
the use of these words have different sig
nificance to different people and no 
m eaning fo r  others. Exam ples o f such
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claims are “jum py nerves”, “fretfu lness”, 
“under the weather” , etc.

(2) Claims requiring diagnosis and 
care of a physician. These claims are  
not amenable to self-diagnosis and se lf- 
treatment and require medical diagnosis 
and supervision fo r safe use. Exam ples of 
such claims are “bursitis” , “arthritis” , 
“rheumatism”, “gout”, “swollen tissues”, 
“functional m entrual p a in”, etc. In  ad 
dition, there are claims fo r conditions 
which are appropriately treated by mild  
analgesics but presuppose that the p a 
tient is under the care o f a physician or 
dentist. Exam ples of such claims are: 
“pain follow ing dental w ork”, “inocula
tion” o r  “vaccination”. “Pa in  o f teeth
ing” is also included here because the 
use of O T C  drugs in children under 2 
years of age requires the advice and  
supervision o f a physician.

b. Modifying adjectives associating 
pain with illnesses. In  its discussion of 
the indications and directions fo r  use 
information on the labeling of O T C  drug  
products, the Panel concluded that the 
indications fo r use should be simply and  
clearly stated, should include the state
ment that the preparation is fo r  the tem 
porary relief of symptoms applicable to 
the ingredient(s) in  the product, and  
the implication that these drugs are to 
be used fo r the treatjnent of diseases 
should be discouraged. (See part II. p a r 
agraph C. above— Labeling o f Analgesic, 
Antipyretic and Antirheum atic D rug  
Products.) A lthough analgesic ingredi
ents may effectively am eliorate the pain  
due to various physical conditions, dis
ease entities or specific physical sites, 
the listing of a plethora 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 con
fusing but would also m islead the con
sumer by the implied assumption that 
the product treats the physical condi
tions and/or disease rather than  just 
temporarily relieves the pain  associated 
with the physical condition and/or 
disease.

In addition, the Panel feels that the 
use of only a partial list o f some claims 
such as “low back pains, pains due to 
overexertion” in the labeling of one m an 
ufacturer’s product and the omission of 
these claims from  the labeling of the 
same drug by another m anufacturer 
would m islead the user into believing the 
preparations are different. The m isdi
rection would be even greater if the 
products were o f different ingredients as 
for example one m anufacturer’s aspirin  
tablets versus another m anufacturer’s 
acetaminophen tablets.

c. Unacceptable claims submitted for 
specific analgesics. Exam ples of unac
ceptable claims that have been submitted  
for specific analgesics that are unsup
ported by scientific data  and/or sound  
theoretical reasoning, and that contain  
modifying adjectives associating pain  
with various physical conditions, disease 
entities or specific physical sites are  
listed be low :

(1) Acetaminophen: “nervous tension 
headache”, “cold symptoms”, “simple ex
ertion”, “simple pain  o f teething”, “sim 
ple pain of im m unization”, “simple pain

of tonsillectomy”, “ toothache”, “fre tfu l
ness”, “pain of neura lg ia”, “pain of neu
ritis”, “pain of flu”, “pain  follow ing den
tal procedures”, “sinusitis” , “overexer
tion”, “sim ilar discomforts”, “bursitis”, 
“sprains”.

(2 ) Aspirin: “com forting relief of 
aches”, “pains caused by : colds and  flu, 
inoculations, m inor ailments, tonsillec
tomy”, “pains caused by teething”, “un 
der the w eather”, “pains of neura lg ia”, 
“ pains of neuritis”, “gargle  fo r  sore 
th roat”, “sinusitis”, “pains of m ild  m i
gra ine”, “ tooth extraction”, “pains of 
m inor in juries”, “pains of dysm enor
rh ea”, “discomfort of ordinary colds” , 
“pains o f sciatica”, “swollen tissues”, 
■‘jum py nerves”, “m inor sore throat irri
tation”, “sleeplessness caused by m inor 
painful distress” , “norm al menstrual dis
tress”, “pre-m enstrual tension”, “func
tional m enstrual pains and cram ps”, “the 
blues”, “nervous tension headache”, 
“feeling of depression”, “m inor pain of 
arthritis”, “m inor pain  of rheum atism ” , 
“sore, stiff ach ing muscles”, “muscular 
fatigue”, “muscle tension”, “ low back  
pain”, “bursitis” , “lum bago”, “low  body  
ache due to fatigue”, “body aches” .

(3 ) Calcium carbaspirin: “pains due 
to sinusitis”, “m inor aches and  pains o f 
arthritis”, “m inor aches and  pains of 
rheum atism ”.

(4 ) Choline salicylate: “m enstrua
tion”, “m enstrual cram ps”, “neuralgia”, 
“pains o f arthritis” , “pains o f rheum a
tism”.

(5 ) Magnesium salicylate: “pain  o f 
menstrual period”, “pains o f sciatica”, 
“dental pains”, “overexertion”, “fatigue”, 
“m inor aches and pains o f rheum atism ” , 
“m inor aches an d  pains o f arthritis”, 
“m inor muscle aches”, “aches and  pains 
due to fatigue”.

(6 ) Sodium salicylate: “m inor muscle 
pains and aches”, “arthritis”, “rheum a
tism”.

(7 ) Salsalate ( salicylsalicylic acid) :  
“m inor pains, swelling, stiffness o f a rth 
ritis”, “m inor pains, swelling, stiffness of 
fibrositis”, “m inor pains, swelling, stiff
ness o f osteoarthritis”, “aspirin— fo r re 
lief o f arthritis”.

(d ) Unacceptable claims related to 
product performance. Term s such as 
“fast pain re lief”, “special pain  relieving  
fo rm u la”, “so strong and  so gentle”, “so 
gentle can be taken on an  empty stom
ach ”, “acts 5 times faster than asp irin”, 
“reaches peak action 12 times faster than  
asp irin”, “long-lasting pain  reliever” , 
“enhanced relief o f p a in”, etc., are in the 
opinion o f the Panel confusing and m is
leading to the consumer unless they can  
be substantiated and  clearly supported  
by scientific data.

Term s were submitted fo r  buffered and  
highly buffered aspirin products that a l
lude to the beneficial perform ance of 
these products as a  result o f the antacids  
or buffering agents they contain. The  
Panel has exam ined these terms which in  
essence assert that these products are  
m ore rapidly absorbed into the blood and  
that they consequently prevent the ad 
verse reactions to the stomach that mky 
be caused by plain (unbu ffered ) aspirin  
products.

The Panel concludes that until ade
quate data are available, labeling terms 
pertaining to product perform ance fo r  
buffered and highly buffered aspirin  
should be restricted to the follow ing: 
“Faster to the bloodstream  than  plain  
aspirin” and “Provides ingredients that 
m ay prevent the stomach distress that 
plain aspirin occasionally causes but  
should not be taken by certain individ
uals w ith stom ach disorders as cautioned  
elsewhere on the label”. The Pane l has 
discussed this labeling elsewhere in this 
document. (See part V I. paragraph  
B .l.d . below-—Labeling claims fo r m ar
keted products containing analgesics 
combined with antacid or buffering in 
gredients.) The Panel fu rther concludes 
that any other statement (s ) are classi
fied as Category II.

3. CATEGORY III  CONDITIONS FOR WHICH THE
AVAILABLE DATA ARE INSUFFICIENT TO PER
MIT FINAL CLASSIFICATION AT THIS TIME.

CATEGORY III  ACTIVE INGREDIENTS

The Panel has concluded that the 
available data are insufficient to permit 
final classification of the follow ing  
claimed analgesic active ingredients 
listed below. The Panel believes it reason
able to provide 3 years fo r  the develop
ment and review of such data. M arketing  
need not cease during this time if ade
quate testing is undertaken. I f  adequate 
effectiveness and/or safety data are not 
obtained within 3 years, however, the in 
gredients listed in this Category should  
no longer be marketed in O T C  products:
A lu m in u m  asp irin  Sa lsa la te  (sa llcy lsa li-
A n tip y rin e  cylic a c id )
Salicy lam ide

a. Aluminum aspirin. The Panel con
cludes that alum inum  aspirin is safe but 
that there are insufficient data to deter
m ine effectiveness as an  O T C  analgesic 
in the recommended dosage o f 365 to 730 
m g every 4 hours while symptoms persist 
not to exceed 4,380 m g in 24 hours fo r  
not m ore than 10 days.

(1 ) Effectiveness. A lum inum  aspirin  
(a lum inum  acetylsalicylate) is chem i
cally very sim ilar to aspirin. T h e  alum i
num  salt has been used because of 
greater palatability with less astringence  
to the taste. Its greater stability gives it 
no acetic odor. It  has been reported that 
because o f its greater stability, it is com 
patible with more drugs than is aspirin  
(R ef. 1 ). However the presence o f the 
alum inum  makes the salt practically in 
soluble in water and  probably accounts 
fo r  the greatly decreased dissolution, and  
subsequent slower absorption when com 
pared to aspirin, possibly rendering this 
ingredient ineffective. Several studies re 
lating to absorption, point out that a lu 
m inum  aspirin is poorly absorbed from  
the gastrointestinal tract (Refs. 1, 2, and
3 ). Yet, it is claimed that although this 
drug is absorbed somehow m ore slowly  
than aspirin it apparently produces a  
satisfactory degree o f analgesia sim ilar 
to that produced by aspirin (R ef. 4 ).

Levy and Sah li (R ef. 2) com pared the 
absorption of alum inum  aspirin and  
aspirin  in m an. They concluded that 
“acetylsalicylic acid (asp irin ) absorp -
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tion from  orally administered alum inum  
acetylsalicylate (alum inum  aspirin ) was  
founcl to be less rapid  than  from  aspirin, 
probably due to the very slow dissolution 
of the alum inum  salt in gastrointestinal 
fluids.” This m ay be due to its water in 
solubility. They suggested that this drug  
be carefu lly  evaluated w ith respect to 
absorption rate and biological avail
ability.

Nogam i and H anano (R ef. 3) com pared  
the release rate in vivo o f several anti
pyretic and analgesic drugs in  hum ans. 
They com pared six sugar coated an a l
gesic tablets. The ingredients were: su l- 
pyrine, aminopyrine, phenacetin, bucetin, 
N-acetyl-p -am inophenol, salicylam ide  
and alum inum  aspirin. They concluded  
that alum inum  aspirin release rate was 
slower than that of any  o f the others and  
this difference was statistically signifi
cant.

However, one submission cites two bio
availability studies which are pertinent; 
the first, an  oral study in rabbits and the 
second, a  study o f absorption by m an of 
alum inum  aspirin from  suppositories 
(R e f. 1 ). The data are presented in raw  
form  and no conclusions are drawn. 
Nevertheless, both studies found that the 
levels o f salicylate in plasm a remained  
constant between %  and 8 hours after 
either route of adm inistration o f alum i
num aspirin. This gives rise to the spec
ulation that although alum inum  aspirin  
is absorbed more slowly into the blood
stream  than aspirin, it m av m aintain its 
analgesic effect longer. However, since 
the Panel has not been able to correlate  
blood levels w ith analgesia, the longer 
duration o f action rem ains to be proven  
by controlled clinical trials.

As to this ingredient’s analgesic po
tency, W atrous (R ef. 5) in  an  unpub
lished double-blind study, compared  
aspirin and alum inum  aspirin p repara
tions in 49 patients (employees) with  
pain of various causes. H e concluded that 
there was no significant difference be
tween the two preparations in terms of 
pain relief. N o  conclusion can be d raw n  
by the Panel from  this study since there  
was no placebo control nor did the author 
demonstrate a dose-effect curve with one 
of the medications. Besides, no statistical 
analysis of the data was performed.

In  a study in experim entally induced  
pain  it was reported that in 10 volun
teers who had pain  induced in their tooth 
pulp “there was no  statistically signifi
cant difference in the analgesic response 
produced by aspirin com pared w ith that 
of alum inum  aspirin” (R ef. 6 ). The  in 
dividuals recived 5 g r  o f each prepara 
tion. This inform ation is contained in  a  
letter and no description o f the statisti
cal analysis o f the data is given. N o  data  
are provided in tabulated form . The con
clusions seem to be based on “impression  
of efficacy.” In  addition, studies utilizing  
experim entally induced pain  are only  
supportive and  not definitive in  showing  
analgesic effectiveness because they do  
not measure pain  under norm al condi
tions where pain  is caused by a  variety  
of causes.

The Panel finds that alum inum  aspirin  
m ay be an  effective analgesic, but be 
cause of its poor absorption, its efficacy
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com pared to aspirin cannot be stated at 
this time.

(2 ) Safety. D ata  reviewed by the Panel 
indicate that alum inum  aspirin is as safe  
as aspirin in  equivalent doses. A lthough  
the evidence is not complete, it seems to 
indicate that the severity and incidence 
of adverse reactions, either prior to or 
a fter absorption, would be com parable to 
that o f aspirin as discussed previously in  
this document. (See part I I I .  paragraph  
B .l.a .(2 ) above— Safety.) Consequently, 
all cautions required fo r aspirin should  
be required fo r alum inum  aspirin.

(3 ) Proposed dosage. Adu lt oral dos
age is 365 to 730 jn g  every 4 hours while  
symptoms persist not to exceed 4,380 
m g in 24 hours fo r  not m ore than  10 
days. Children 11 to under 12 years oral 
dosage is 365 m g every 4 hours while  
symptoms persist not to exceed 1,825 m g  
in  24 hours fo r  not m ore than 5 days. 
Children 9 to under 11 years oral dosage 
is 305 m g every 4 hours while symptoms 
persist not to exceed 1,525 m g in 24 
hours fo r not m ore than 5 days. C h il
dren 6 to under 9 years oral dosage is 
215 m g every 4 hours while symptoms 
persist not to exceed 1,075 m g in 24 hours 
fo r not more than  5 days. Children 4 
to under 6 years oral dosage is 180 m g  
every 4 hours while symptoms persist 
not to exceed 900 m g in 24 hours fo r  not 
more than  5 days. Children 2 to under 

.4 years oral dosage is 120 m g every 4
hours while symptoms persist not to ex
ceed 600 m g in  24 hours fo r  not m ore  
than 5 days. F o r children under 2 years, 
there is no recommended dosage except 
under the advice and  supervision o f a  
physician.

(4 ) Labeling. T h e  Panel recommends 
the Category I  labeling fo r analgestic  
active ingredients. (See part III . p a ra 
graph  B .l .  below— Category I  Labeling.) 
In  addition, the Panel recommends the 
follow ing specific labeling: ( i )  W a rn 
ings. (a )  “Th is product contains aspirin. 
D o not take this product if you are a l
lergic to aspirin or if you have asthm a  
except under the advice and supervision  
of a physician”.

(b ) “D o  not take this product during  
the last 3 months o f pregnancy except 
under the advice and supervision of a 
physician”.

(c ) F o r ora l product form ulations to 
be chewed before swallow ing: “Do not 
take this product fo r at least 7 days a f 
ter tonsillectomy or oral surgery except 
under the advice and supervision of a  
physician”.

(ii ) Analgesic equivalence value. In  
the previous discussion on “standard  
strength” dosage form s the Panel made 
clear the need to indicate the quantity  
of alum inum  aspirin per tablet, tea
spoon or other dosage units as well as 
the quantity by which a  particu lar prod 
uct containing alum inum  aspirin differs 
per dosage unit from  the established  
standard o f 325 m g (5 g r ) aspirin. (See  
part II. paragraph  E. above— Standard  
Dosage U n it ad  Analgesic Equivalence  
Value.)

T h e  Panel recommends that products 
containing alum inum  aspirin be clearly  
labeled on the principal display panel:

“Equivalent to X  m g (X  g r ) per dosage 
unit of the established standard of 325 
m g (5 g r ) aspirin per dosage unit”. The 
actual amount o f “X ” o f  equivalent an
algesic effectiveness fo r  the specific 
product shall be used. The  term  “dosage 
unit” m ay be replaced by the applicable 
dosage form  such as tablet or capsule. 
F or example, a  product containing 365 
m g alum inum  aspirin per tablet (dos
age un it) shall be labeled, “Equivalent 
to 325 m g (5 g r ) per tablet of the estab
lished standard o f 325 m g (5 g r ) aspirin 
per tablet”.

(5 ) Evaluation. D ata  to demonstrate 
effectiveness Will be required in accord
ance w ith the guidelines set forth  below 
fo r analgesic drugs. B ioavailability stud
ies of alum inum  aspirin  in m an must 
show com parable blood levels of salicy
lates to those follow ing administration  
of a standard aspirin as detailed below 
and/or clinical evaluation o f efficacy. 
(See P a rt  H I. paragraph  C. below—  
D ata Required fo r  Evaluation.)

R eferences

(1 ) W hee le r, W . C., “C o m para tive  A lum i
n u m  A sp ir in  B lo o d  Leve l T est,” d ra ft  of 
u n p u b lish e d  pap er is in c lu d ed  in  OTC  
V o lu m e  030037.

(2 ) Levy, Q . an d  B . A . S ah li, “Com pari
son  o f  the  G astro in test in a l A bso rp tion  of 
A lu m in u m  Acety lsa licy la te  a n d  Acetylsalicy- 
lic  A c id  in  M a n ,” J o u r n a l  o f  P h a rm a c e u t ic a l  
S c ie n ce s , 51:58-62, 1962.

(3 )  N o gam i, H . a n d  M . H an an o , “Studies 
o n  A bso rp tio n  a n d  E xcretion  o f  D rugs. V III. 
T h e  R elease  R ate  In  V iv o  o f  A n tipyretic  and 
A n algesic  D ru gs  fro m  C o m m erc ia l Sugar 
Coated  T a b le ts ,” C h e m ic a l  a n d  P h a rm a c e u 
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(4 ) O T C  V o lu m e  030037.
(5 ) W atro us, R . M ., “C lin ica l T r ia l o f 2% 

G ra in  A lu m in u m  A sp ir in  D u lce t  Tablets,” 
d ra ft  o f  u n p u b lish ed  pap er is inc luded  in 
O T C  V o lu m e  030037.

(6 )  H arris , S., d ra ft  o f  u n p u b lish e d  paper 
is in c lu d ed  in  O T C  V o lu m e  030037.

b. Antipyrine. The  Panel concludes 
that there are insufficient data  to de
termine the safety and  effectiveness of 
antipyrine as an  O T C  analgesic when, 
as recommended, the dosage is limited 
to a  single 975 m g dose in  24 hours while 
symptoms persist fo r  not m ore than 10 
days. Fo r children under 12 years, there 
is no recommended dosage except under 
the advice and supervision o f a  physi
cian.

(1 ) Effectiveness. Antipyrine was syn- 
thetized in  1883 by K n o rr (R ef. 1) after 
a  40-year search to find a  safer and more 
effective antipyretic than quinine. When  
its use as an antipyretic was declining, 
antipyrine continued to be used fo r its 
analgesic effects which were» first dis
covered in  1886. In  the last 50 years, 
however, fo r  reasons not entirely clear, 
antipyrine has declined in use as an 
analgesic. Th is is thought to be due to 
the increased popularity of the salicy
lates and not because o f a  demonstrated 
lesser effectiveness or safety o f antipy
rine (R ef. 1 ). In  Europe, where it is 
m uch m ore commonly used by  large seg
ments of the population, it is found 
m ainly in com bination w ith  other prod
ucts. Therefore, there are insufficient 
data on the safety and effectiveness of
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antipyrine as a  single ingredient. The  
world consumption is estimated at 900 
tons annually (R ef. 2 ).

Though antipyrine has been generally  
recognized since 1888 as an  effective an 
algesic, no well-controlled studies of its 
analgesic effectiveness in the clinical 
situation .have  been reported. A s  re
viewed by  G reenberg (R ef. 1 ), numerous 
reports o f experim ental tests of the pain  
threshold in m an, using mechanical, 
thermal, o r electrical stimulation, de - 
scfibe only moderate or, in  most cases, 
inconsistent and  generally inconclusive 
effects of antipyrine in elevating the pain  
thresholds. S im ilar tests designed fo r  use 
in animals yielded significantly posi
tive results only w hen excessive doses of 
antipyrine were used. These questionable 
results are undoubtedly attributable to 
the inadequacy of such methods in  
measuring param eters related to the true 
clinical effectiveness o f analgesic drugs.

The m anufacturer of the only product 
submitted containing antipyrine cites in  
his labeling and  in  his submission a  study 
by Brodie and Axelrod (R e f. 3) w ho state 
that “the transform ation o f antipyrine  
is slow, so that plasm a levels a fter a  
single therapeutic dose decline only 1 to 
12 percent per hour, resulting in p lasm a  
levels o f 15 hours or more. This is con
siderably longer than with acetanilide, 
phenacetin or A f-acetyl-p-am inophenol.”  
Thus, from  this study it is apparent that 
the metabolism o f antipyrine is slow and  
that one would expect it to provide  
longer antipyretic and  analgesic action.

The Panel finds that antipyrine m ay  
be an effective analgesic, but because o f 
a lack o f clinical studies, its effectiveness 
compared to aspirin  cannot be estab
lished at this time.

The Panel believes that in  view o f  these 
uncertainties, appropriate comparative  
clinical studies should be completed  
before antipyrine can be considered gen 
erally recognized as effective. (See part
m .  paragraph  C. below— D ata  Required  
for Evaluation.)

(2 ) Safety. The  Panel concludes that 
there are insufficient data  to determ ine  
the safety o f antipyrine w hen taken in  
the recommended dose and  dosage sched
ule fo r the relief o f occasional m inor 
aches and pains, and  headache. Because  
of safety considerations discussed below, 
the Panel has m ade no recommendations 
for the use o f antipyrine in children u n 
der 12 years o f age.

Antipyrine has been said to have fewer 
side effects than aspirin. It  is said to not 
interfere w ith the blood clotting m ech
anism as does aspirin. There  is no evi
dence that antipyrine is hepatotoxic as 
is acetaminophen in  large  doses. H o w 
ever, it should be pointed out that the 
side effect liability o f this compound is 
not as well understood as that o f aspirin  
because o f its lim ited use in  the U .S .

Unlike am inopyrine, antipyrine has not 
been established as a  significant cause 
of agranulocytosis. According to G reen 
berg’s extensively documented review  
(Ref. l ) ,  only two cases o f agranu locy
tosis had  been reported to be due to anti
pyrine prior to 1950, and there was doubt 
that antipyrine was the specific etiologic

agent even in  these two cases. Since that 
time no fu rther cases have come to light. 
Though  antipyrine is closely related  
chemically to am inopyrine it is m etabo
lized differently (R efs . 3 and 4 ), which  
undoubtedly accounts fo r the different 
propensities o f the two drugs to produce  
agranulocytosis.

O f  394 cases o f antipyrine poisoning, 
reported prior to 1950 and  reviewed by  
Greenberg (R ef. 1 ), 77 percent were o f 
an  allergic nature and 18 percent nona l- 
lergic (5 percent undeterm ined). O f  
these 394 cases, 23 were reported as ter
m inating in  death, a ll o f which were in  
the groups showing reactions o f the non - 
allergic o r undeterm ined nature. In  none 
o f the fa ta l cases could the contributory  
role o f antipyrine be fu lly  assessed be
cause the patients were suffering from  
serious diseases, such as typhoid, typhus, 
pneumonia, puerperal fever and  bra in  
tumor, and therefore were taking or had  
taken other drugs, or h ad  taken obvious 
overdoses of antipyrine. I t  is noteworthy  
that all o f the “fa ta l cases” deecribed  
(R e f. 1) were reported between 1885 and  
1913. There is serious doubt o f a  definite 
causal relationship between these fa ta li
ties and  antipyrine, except in one case 
o f a  m urder by  the use o f 4 drachm s (16 
g ) o f the d rug (R ef. 1 ). Subsequent to 
G reenberg’s 1950 review  (R e f. 1 ), no  
fatalities definitely attributable to anti
pyrine have been reported.

T h e  Panel reviewed numerous case re 
ports o f adverse reactions in  which anti
pyrine was suspected of p laying a  caus
ative role. These case reports are  sum 
m arized in  the fo llow ing table:

Antipyrine  Case Reports

C ase R e p o r t  1 (R e f .  5 )  :
A u t h o r :  Brocq (  1894).
M e d ic a t io n :  Antipyrine.
P a t ie n t  d e s c r ip t io n :  Three white females. 
S ig n s  a n d  s y m p to m s :  Fixed pigmented 

erythema.1
A n t ip y r in e  te s t  d o s e : 8 
O th e r  d r u g  te s t  d o s e : 3 
O u tc o m e : 3

C ase R e p o r t  I I  (R e f .  6 ) :
A u t h o r :  Apolant (1898).
M e d ic a t io n :  Antipyrine (ointment). 
P a t ie n t  d e s c r ip t io n : 3 
S ig n s  a n d  s y m p to m s :  Erythema reap

peared after local application of an 
antlpyrlne-contalnlng ointment. 

A n t ip y r in e  te s t  d o s e : + ,  +  3 
O th e r  d ru g  te s t  d o s e : 3 
O u tc o m e :  3

C ase R e p o r t  I I I  (R e f .  7 )  :
A u t h o r s :  Ritchie & Splller (1949). 
M e d ic a t io n :  Antlpyrlne-contalnlng cold 

medicine (2 tablets).
P a t ie n t  d e s c r ip t io n :  One white male.
S ig n s  a n d  s y m p to m s :  Large, dusky 

erythematous and scaly machles scat
tered over shoulders, arms and thighs. 

A n t ip y r in e  te s t  d o s e : + ,  +  3 
O th e r  d r u g  te s t  d o s e : + ,  +  3 
O u tc o m e :  Hospitalization.'

1 The term “fixed” was used because once 
the reaction had occurred it tended to reap
pear in the same areas of the body where it 
had occurred previously.

3 Not specified.
3 The first sign (-f or —) Indicates whether 

test doses were employed to see if signs and 
symptoms reappeared. The second sign (+  or 
—) indicates whether the reaction was posi
tive or negative.

C a se R e p o r t  I V  (R e f .  8 ) :
A u t h o r s :  McDulloch & Zeligman (1951). 
M e d ic a t io n :  Antipyrine-contalning cold 

preparation.
P a t ie n t  d e s c r ip t io n :  One black male. 
S ig n s  a n d  s y m p to m s :  Numerous erythe

matous and hyperpigmented well- 
demarcated plaques, some of which 
contained central bullae. They were 
located in the face, neck, chest, back, 
buttocks, abdomen, upper and lower 
extremities, scrotum and glans penis. 

A n t ip y r in e  te s t  d o s e : + ,  +  3 
O th e r  d ru a  te s t  d o s e : 3 
O u tc o m e :  Hospitalization for more than 

7 days.
C ase R e p o r t  V  (R e f .  9 ) :

A u t h o r s :  Goldman & Rockwell (1951). 
M e d ic a t io n :  Antipyrine-contalning cold 

preparation.
P a t ie n t  d e s c r ip t io n :  One black male. 
S ig n s  a n d  s y m p to m s :  7 days history of 

sore lips and penis, fever and chills, 
loss of appetite and headache. The lips 
and the interior portion of the penis 
were edematous and denuded with 
crusting and bleeding.

A n t ip y r in e  te s t  d o s e : + ,  +  3 
O th e r  d r u g  te s t  d o s e : —
O u tc o m e :  Hospitalization for more than 

19 days.
C ase R e p o r t  V I  (R e f .  1 0 ) :

A u t h o r s :  Kennedy et al. 1957.
M e d ic a t io n :  Antipyrine-contalning cold 
preparation.
P a t ie n t  d e s c r ip t io n :  21 black males and 

7 black females.
S ig n s  a n d  s y m p to m s :  Pruritus, burning 

of the mouth and throat, sometimes 
choking sensation and sometimes 
pain referred to the genlto-urinary 
system. The mucosa of the eyes, mouth 
and genitalia was involved and large, 
pigmented bullous lesions, of the type 
seen in erythema multiforme, ap
peared over the body, particularly on 
the neck, thighs and genitals. Patients 
were acutely ill and had fever over 
102°. P.

A n t ip y r in e  te s t  d o s e : —
O th e r  d r u g  te s t  d o s e : —
O u tc o m e :  Hospitalization of various 

duration; one death.
C ase R e p o r t  V I I  (R e f .  1 1 ) :

A u t h o r s :  Nelson and Berry (1967). 
M e d ic a t io n :  Antipyrine-contalning cold 

preparation (plus large quantities of 
whiskey).

P a t ie n t  d e s c r ip t io n :  Three black males. 
S ig n s  a n d  s y m p to m s :  “Typical skin rash” 

(due to antipyrine), neurological 
symptoms, grand mal seizures, decere
brate posturing, tremors, nystagmus 
and deviation of the tongue.

A n t ip y r in e  te s t  d o s e : —
O th e r  d r u g  te s t  d o s e : —
O u tc o m e :  Hospitalization; one death. 

C ase R e p o r t  V I I I  (R e f .  1 2 ) :
A u t h o r :  Verbou (1972).
M e d ic a t io n  ta k e n :  D ich lo ra lp h en azon e  

(an antipyrine derivative with hypno
tic properties).

P a t ie n t  d e s c r ip t io n :  One white female. 
S ig n s  a n d  s y m p to m s :  Severe irritation 

of the upper thighs and erythematous 
circular patches.

A n t iv y r in e  te s t  d o s e : + ,  +  3 
O th e r  d r u g  te s t  d o s e : —
O u t c o m e : 3

I t  is interesting to note from  the above  
description and tabulation that the most 
striking feature o f antipyrine hyper
sensitivity is the “fixed pigmented eryth
em a” originally described by Brocq (R ef. 
5 ). In  1894, 11 years a fter antipyrine  
h ad  been introduced, Brocq discovered 
(R e f. 5 ), to his “ intense em barrass-
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m ent” because he missed the diagnosis 
at first, that antipyrine could cause a  
derm atological reaction. H e  described 
that once the reaction occurred it tended  
to reappear when the drug was taken  
again, in the same areas of the body in  
which it had  previously occurred which  
in  most cases had  rem ained darker in  
color. H e  coined the term of “fixed p ig
mented erythem a” which is still used.

In  1898, A polant (R ef. 6) suggested 
that the fixed eruption caused by anti
pyrine was the result o f “ the arriva l of 
body fluids containing the d rug at the 
affected site.” T o  prove his hypothesis 
he prepared an  ointment containing 10 
percent antipyrine in  lanolin. A fte r ru b 
bing this ointment, in previously affected  
areas, he observed that itching occurred  
at these sites w ithin 10 minutes, and  
that w ithin 24 hours an  erythema, ex 
actly like the original in size but some
w hat less in  degree, appeared and lasted  
fo r  about 3 days. Previously unaffected  
sites did not react to the application o f 
the ointment.

T w o  articles cited in  the table o f an ti
pyrine case reports w arran t fu rther dis
cussion.

G oldm an and  Rockwell (R e f. 9) have  
reported a  case o f a  47 -year-o ld  m ale 
N egro  who was adm itted to the hospital 
w ith  a  7 -day  history o f sore lips and  
penis, fever and  chills, loss o f appetite 
and  headache. The patient had  ingested  
10 days before admission a  marketed  
O T C  cold remedy containing 3.9 g  anti
pyrine (60 g r ) . H is tem perature on ad 
mission w as 102° F  and  both  his lips and  
anterior portion o f the penis were edem
atous and  denuded w ith crusting and  
bleeding.

U lceration o f the buccal mucosa and  
erythematous, pigmented lesions on the 
hands and  body were noted. Ten days 
later the patient improved and was 
asymptomatic. T o  prove the hypersensi
tivity, 0.2 g  (3 g r ) antipyrine was adm in 
istered to the patient. The patient re 
sponded w ith a  fever fo r  4 days, severe 
abdom inal pain  and pruritus o f the 
perianal region and in the pigmented  
lesions on the hands.

A  week later the patient was given 100 
m g cortisone at 2 p.m. and  4:00 p.m., and  
0.2 g  antipyrine was administered at 5 
p.m. followed by an  additional dose of 50 
m g cortisone at 5:30 p.m. O n ly  a m inim al 
pruritus in  the hands was reported by 
the patient. This is another case in which  
hypersensitivity to antipyrine was 
proved first w ith a challenge dose o f an -  
tipyrine and then the reaction was p re
vented by  the concurrent adm inistration  
o f cortisone.

Kennedy et al. (R ef. 10) have reported  
28 cases, a ll Negroes, o f dermatitis m edi
camentosa fo llow ing the use o f a  m ar
keted O T C  cold preparation containing  
antipyrine. Kennedy et al. comment that 
at that time (1959) druggists in N ew  O r 
leans and  elsewhere in  Louisiana were  
reporting an  increasing am ount o f sales 
of the marketed O T C  antipyrine-con- 
taining cold preparation. Th is increase 
in sales w as reflected in the increasing  
num ber o f reactions to the marketed  
O T C  antipyrine-contain ing cold product 
observed at the N ew  Orleans Charity

Hospital. The  authors then cite the fo l
low ing: “O ver the last year, there has 
seldom been a  time when at least one 
patient w ith dermatitis medicamentosa 
from  this cause was not under treatm ent 
on thé derm atological wards. The seri
ousness of the condition is shown not 
only by the fa ta l case in  the series but 
by the fact that the average period of 
hospitalization was 14 days.”

A ll the cases reported by Kennedy et 
al. were black and 21 out of 28 were 
males. Seventeen patients h ad  taken the 
marketed O T C  antipyrine-containing  
cold product in the past but only nine 
patients gave a  .history o f previous re 
actions. The history and clinical picture 
were the sam e in  all cases o f these series. 
Kennedy et al. cite: “The  typical onset 
included generalized pruritus, burning of 
the mouth and  throat, sometimes chok
ing sensations and  sometimes pain  re 
ferred to the genitourinary system. The  
mucosa of the eyes, m outh and genitalia  
was involved, and  large, pigmented bu ll
ous lesions o f the type seen in  erythem a  
multiforme, appeared over the body, p a r 
ticularly on the neck, trunk, thighs and  
genitals. A ll the patiente were acutely 
ill. Fever was frequently 102° F  or 
higher.” _

In  this series, there w as no correlation  
between the size of the dose and  the se
verity o f the reaction. In  the single fata l 
case reported, the patient took h a lf -a -  
glassful but another patient had  taken  
one fu ll bottle followed 5 days later by  
another bottle and survived, although he  
had  a  serious reaction. Patch  teste were 
perform ed on five patients of this series 
either w ith antipyrine alone or w ith  the 
liquid marketed O T C  antioyrine-con - 
taining cold preparation. Three out of 
five patients responded positively to 
either antipyrine alone or the marketed  
O T C  antipyrine-contain ing liquid cold 
preparation. O ne o f the patients on 
whom  a positive response was not 
elicited was receiving prednisone at the 
time the tests were carried out.

T h e  severity o f the symptoms in  the 
patients o f this series discouraged ex
perim ental adm inistration o f the m ar
keted O T C  antipyrine-contain ing cold 
product or antipyrine alone to the sub
jects. However, one patient who had  been 
released after 22 days hospitalization fo r  
severe eruptions and  had  been warned  
not to use this medication or anything  
containing antipyrine again, provided  
unwittingly an  experim ental dem onstra
tion o f this reaction. H e  took a  compound  
containing 100 m g antipyrine as well as 
sodium salicylate and caffeine. A fte r tak
ing two doses of this drug the patient 
had  an  immediate burning sensation 
over the entire body and  h ad  blisters on 
the limbs, back, penis and mouth, the 
same areas that had  been affected in the 
first episode that required hospitaliza
tion. The reaction was so severe that he  
required hospitalization again.

Th is series is the largest found in the 
literature concerning the toxicity of a n 
tipyrine and seems to show without any  
doubt that all the reported reactions are  
indeed due to antipyrine hypersen
sitivity.

E arly  toxicologic experiments with 
various species of animals, as reviewed 
by G reenberg (R ef. 1 ), revealed stimula
tion of the central nervous system, fol
lowed by depression, w ith oral doses of 
the order o f 500 m g/kg or larger. The 
oral lethal dose o f antipyrine in several 
species was reported to be 1,000 mg/kg 
or more. I f  this could be extrapolated to 
m an, it would provide a  w ide m argin of 
safety w ith respect to the acute toxicity 
of antioyrine. Because o f species differ
ences, this is rarely possible.

However, this does not preclude the 
occasional hypersensitivity reaction 
summarized in the table o f antipyrine 
case reports above, which is of concern 
to the Panel.

Thus the m ain concern o f the Panel 
is that there is an  association between 
the use o f antipyrine and the occurrence 
o f fixed pigmented erythem ia o f the skin 
(so-called  Brocq Skin E ruption ). Skin 
eruptions have also been reported fol
low ing the use of such drugs as quinine, 
phenacetin, aspirin, acetaminophen, 
phenophthalein, barbiturates, antihista
mines, etc. (R ef. 13). However, the reac
tions with these drugs are not reported 
to be as severe as the reactions with 
antipyrine (Refs. 14 through 18).

In  summary, the Panel finds that such 
reactions are relatively rare following 
the use o f antipyrine. The exact inci
dence cannot be determined at this time. 
In  suite o f the fact that the annual 
world consumption of antipyrine is esti
m ated at 900 tons the num ber of cases 
o f adverse reactions reported is rare.

Antipyrine has been said to have fewer 
side effects than  aspirin. I t  is said not 
to interfere w ith the blood clotting mech
anism as does aspirin, and there is no 
evidence that antipyrine causes hepato- 
toxicity as does acetam inophen when 
used in large doses (Refs. 1 and 3 ). The 
Panel believes that this compound should 
be studied further to determine its risk 
to benefit ratio because it represents an 
antipyretic-analgesic w ith a long dura
tion of action chemically distinct from  
acetaminophen or the salicylates and 
could be an  alternative in patients who 
do not tolerate other analgesic drugs.

(3 ) Proposed dosage. Adu lt oral dos
age is lim ited to a single 975 m g dose in 
24 hours while symptoms persist for not 
more than 10 days. For children under 
12 years, there is no recommended dos
age except under the advice and super
vision o f a physician.

(4 ) Labeling. The Panel recommends 
the Category I  labeling fo r analgesic ac
tive ingredients. (See part I I I .  paragraph  
B .l.  above— Category I  Labeling.) In  
addition, the Panel recommends the fol
low ing specific labeling: (i )  Warnings.
(a )  “Do not exceed recommended dos
age”.

(b )  “I f  skin rash  appears discontinue 
use and consult a physician.”

(5 ) Evaluation. D ata  to demonstrate 
effectiveness will be required in accord
ance with the guidelines set forth  below 
fo r analgesic drugs. (See part I I I .  para
graph  C. below— D ata  Required fo r Eval
uation.) D ata  to demonstrate - safety 
should include epidemiological studies 
which take into consideration the con-
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eerns o f the Panel. Interested d rug m an 
ufacturers should consult w ith  the Food  
and D rug Adm inistration as to the de
sign of such studies. The  studies should  
consider pharm acogenetic factors and  
include several racial groups.

(6 ) Minority statement of the Panel. 
The minority o f the Panel concludes that  
antipyrine is unsafe and should be in 
Category II .

The extensive review o f adverse reac
tions described in this document above 
includes analysis o f the literature. T h ir 
ty-six patients w ith fixed pigment ery
thema have been reported. The severe 
skin disease reported in 28 black patients  
in New  Orleans and the predom inance 
of blacks in the other case reports sug
gested that future studies of toxicity 
must be done in  this target population. 
As these studies m ay lead to serious 
illness in the study group and  since othér 
analgesics are available a t present, the 
risk to benefit ratio  of such a study of 
antipyrine toxicity is extremely high. 
This type of prospective toxicity study 
should be required if the drug is to move 
from  Category I I I  to Category I. The  
minority of the Panel feels that such a 
study has a high risk to benefit ratio and  
therefore would place antipyrine in C a t
egory n .
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c. Salicylamide. The  Panel concludes 
that there are insufficient data to deter
m ine that salicylam ide is either safe or 
effective when used in  combination as an  
O T C  analgesic in  the currently m ar
keted dosage of 97.2 to 400 mg. The  
Panel finds that salicylam ide when used 
alone at a  h igher dosage (1,000 m g every 
4 hours while symptoms persist not to 
exceed 6,000 m g in 24 hours fo r not more 
than  10 days) m ay be effective but has 
not been demonstrated to be safe fo r  
O T C  use. Therefore, the Panel recom 
mends that salicylam ide not be m ade 
available fo r  O T C  use at the higher dos
age range until suitable studies have  
been completed to show both safety and  
effectiveness. In  addition, the P a n e liia s  
also considered the use o f salicylam ide 
in  combination as an  O T C  analgesic  
ad juvant elsewhere in  this document. 
(See part V I. paragraph  B.5. below—  
Salicylam ide.)

(1 ) Effectiveness. Salicylam ide is cur
rently m arketed as an  O T C  analgesic- 
antipyretic agent. I t  is used prim arily  in  
a  wide variety p f O T C  analgesic com 
bination products and  in cold p repara 
tions as an  analgesic agent. The am ount 
per dosage unit ranges from  97.2 to 400 
m g salicylam ide in  such combinations. 
I t  has also been used in sedative p rod 
ucts fo r  its slight hypnotic properties.

Until a  few  years ago, it was marketed  
as a  single ingredient in  a  suspension  
dosage form  fo r  use as an  O T C  antipy
retic fo r  pediatric use in the treatm ent 
of m ild fever at a  dose of 100 m g every 
3 to 4 hours fo r  each year of age. Since 
then, the product has been reform u
lated. T h e  salicylam ide was removed  
from  the product and  replaced w ith  
acetaminophen.

Salicylam ide is not a  salicylate but 
the am ide congener o f salicylic acid. 
However, it is often included in  the sa l
icylate class. I t  does not have the chem 
ical properties of the salicylates and is 
not hydrolyzed to salicylic acid in the 
body as are aspirin  and  the other salic
ylates (R ef. 1 ). I t  also does not form  
salts of salicylic acid. Salicylam ide was 
first tested fo r analgesic activity in  1947 
when H art com pared it w ith aspirin in  
rats (R ef. 2 ).

Because o f the unique characteristics 
o f the drug, the Panel has divided the 
discussion into the fo llow ing sections:

( i )  Biolavailability (.pharmacokinet
ics) . Recent pharm acokinetic studies in 
dicate that m any o f the discrepancies 
found in the earlier published clinical

evaluations of salicylam ide p repara
tions, which are  discussed below, can be 
explained in  part by the unusual absorp
tion and m etabolism  characteristics o f 
this drug. (See part I I I . paragraph  B.3.C.
(1 ) (ii ) ( b )  below— Clinical studies.)

Contrary to m any other drugs, it  is 
im portant to note that salicylamide, 
which is the parent (free, unm etabo
lized) active drug, can be almost com 
pletely metabolized to inactive m etabo
lites during its transit from  the 
gastrointestinal lum en through the gas
trointestinal mucosa and  hepatic circu
lation before it is even absorbed into  
systemic circulation (b lood ) to becom e 
available  fo r  therapeutic action. This  
initial absorption (transit) o f the d rug  
before it becomes available in the sys
temic circulation is called the absorp
tive phase. The rapid  rate o f elim ina
tion noted by earlier authors is due to 
the m etabolism  of the d rug  during the 
absorptive phase by intestinal and/or 
liver drug conjugating enzyme systems. 
In  the absorptive phase, salicylam ide is 
metabolized principally to glucuronide  
and sulfate conjugates by intestinal and  
prim arily hepatic ^metabolizing systems.

The rate and extent o f salicylam ide  
m etabolism  by these systems during the 
absorptive phase is saturable, i.e., the 
m etabolizing capacity , is lim ited by  
available m etabolizing sites and enzymes 
and therefore greatly dependent on both  
the dose and  dosage form , e.g., solution, 
suspension or tablet, administered. 
Hence, the complete metabolism  o f an  
adm inistered ora l dose of salicylamide 
can occur very rapid ly  during this ab 
sorptive phase with use o f a  commercial 
dosage form  o f the drug, i.e., tablets. 
Since the d rug is poorly water-soluble  
(approxim ately  0.2 percent), the sm all 
am ount available fo r  the absorptive 
phase at any  one time from  tablet dis
solution is metabolized as quickly as it is 
absorbed from  the gastrointestinal lu 
m en and the first pass through the liver, 
leaving little circulating active (u n 
m etabolized) salicylam ide available fo r  
therapeutic action.

The metabolism, at low doses, is so 
extensive that virtually no active (u n 
m etabolized) drug is available fo r  a b 
sorption into the systemic circulation fo r  
distribution to the s ite (s) o f therapeutic  
action. The rap id  m etabolism  of salicyl
amide, i.e., its m etabolism  before the 
drug even reaches the circulatory sys
tem, makes the availability o f active (u n 
m etabolized) salicylam ide dependent on 
the metabolic rate. A t low  doses and with  
the usual dosage form  (tablets) from  
which the drug has been shown to be 
slowly released, the concentrations of in 
testinal and hepatic enzymes can be 
sufficient to completely metabolize sali
cylamide, leaving little or no free drug  
available to be absorbed into the sys
temic circulation (R ef. 3 ). The  m etabo
lism of salicylam ide is therefore dose-de
pendent and dosage-form -dependent 
during the absorptive phase (in itial 
transit). However, as indicated, the ca 
pacity fo r  the intestinal and hepatic  
enzymes to metabolize salicylam ide is 
lim ited (satu rab le ) (R e f. 4 ). The rate  
and extent o f salicylam ide metabolism
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by these enzymes is dose-dependent be
cause a  lim it to metabolism  by these en
zymes (saturation of the enzyme sys
tem s) can be reached. To  overcome this 
limit, a  h igh  dose, termed the “break 
through dose” is needed. A  “break 
th rough” dose is a  dose that contains, in 
addition to a  sufficient am ount of sa li- 
cylamide to overwhelm  the metabolizing 
limits o f the intestinal and hepatic en 
zymes, a  quantity of salicylam ide that 
w ill break through this metabolizing 
barrier and allow  active (unm etaboîized) 
drug to reach the systemic circulation in 
tact. Studies have shown that very small 
increases in the dose above the “break 
th rough” does result in profound in 
creases in systemic availability o f active 
(unm etabolized) salicylamide. Studies 
indicate that both intestinal and hepatic 
sites of salicylam ide metabolism  are 
saturated (lim ited) at doses higher than  
the breakthrough doses. The slow d rug 
releasing dosage-form  (tablets) in which  
salicylam ide is available is also a factor 
which needs to be considered in deter
m ining a  “breakthrough” dose.

It  is possible that a  dosage form  which  
would release the active ingredient slow
ly either purposefully as in a tim ed -re - 
lease form  or accidentally through im 
proper form ulation as in a  tablet, would  
fa il to  saturate the metabolic enzymes 
even though each dosage unit contained  
a  breakthrough dose. The failu re to re 
lease adequate active ingredient àt a  rate  
sufficient to overwhelm  these enzvmes 
would result in  no free drug em erg
ing from  the liver to the systemic cir
culation and therefore in no therapeutic  
efficacy. F o r this reason, the fo rm u la
tion o f each drug product must ensure 
a proper rate of release.

Several earlier workers noted that the 
pharm acologically active (unm etabo
lized) salicylam ide is rapidly  elim inated  
from  the body bv  hepatic metabolism  
(Refs. 5 and  6) to the corresponding g lu - 
curonide and sulfate conjugates (Refs. 
7 through 12). These w ater soluble con
jugates o f salicylam ide are considered 
to be pharm acologically inactive and are  
rapidly  elim inated by  the kidney (Refs. 
11 and 12).

V ery  little active (unm etaboüzed) sa 
licylam ide can be detected in the plasm a  
or urine a fter usual oral single doses of 
300 to 600 mg. M ost earlier blood level 
studies, therefore, measured only total 
drug (active d rug plus m etabo lites). It  is 
now  clear that fo r  a drug w ith nonlinear 
metabolism, i.e., the rate of metabolism  is 
not linearly related to the dose, like sa 
licylamide, analytical methods m easur
ing the concentrations o f total drug  
alone provide no inform ation on the b io 
availability (systemic availability ) o f the 
parent drug, i.e., the am ount of unm eta
bolized d rug  reaching the systemic (gen 
era l) circulation after oral adm inistra
tion.

Levy and M atsuzaw a (R ef. 13) dem 
onstrated that the metabolism  of salicyl
am ide was saturable since changes in  the 
ratio of the amounts of sulfate and g lu - 
curonide conjugates appearing in the 
urine occurred w ith different doses and  
different dosage forms.

Evidence that saliclyam ide is exten
sively metabolized during the absorp
tive phase in  m an was demonstrated in a  
study which compared both active drug  
(unmetabolized salicylam ide) and total 
drug (active drug plus m etabolites) in  
plasm a follow ing oral and intravenous 
adm inistration of a 300 m g dose. Free  
(active) drug was greatly reduced but 
not the metabolities follow ing oral ad 
ministration. Over 90 percent of the ac
tive drug was metabolized during the 
absorptive phase. Additional studies 
com paring different dosage forms at the 
same dose show that metabolizing 
enzyme systems are saturable during ab 
sorption and the bioavailability is de
pendent on the dose and dosage form  
given (Refs. 13 and 14).

In  studies where active (unm etabo
lized) salicylam ide in  plasm a is meas
ured and can be distinguished from  the 
conjugated, inactive (m etabolized> drug  
by sensitive assay procedures, it seems 
that the levels are indirectly influenced 
by the dose given (R ef. 14) as illustrated  
in the follow ing table:

D o s e - r e la t e d  e f fe c t s — p e a k  p la s m a  c o n c e n 
t r a t i o n  ( m ic r o g r a m s  p e r  m i l l i m e t e r )  o f  
a c t i v e  (u n m e t a b o l i z e d )s a l i c y la m id e  f o l 
lo w in g  s in g le  o r a l  d o s e  g iv e n  in  s o lu t io n

Dose

300 mg 1,000 mg 2,000 mg

Subject A ____ 0.2 1.0 9.8
Subject B ____ 10 .9 13.8
Subject C ____ ‘ 0 1.0 »19.0

> Plasma levels could not be detected. 
2 Patient was sedated.

These data show that the doses usually  
used in combinations produce negligible 
plasm a levels. As the dose is increased  
from  1,000 to 2,000 mg, inordinate in 
creases in the peak plasm a concentration  
(10 to 20 fo ld ) are observed. Based on  
other inform ation (Refs. 13 and 15) 
these workers concluded that with  
sm aller doses (300 to 600 jmg) the drug  
is metabolized almost completely during  
the absorptive phase. But at h igher doses, 
termed the “breakthrough dose”, the 
metabolism  system becomes saturated  
resulting in  a  decrease in the fraction o f 
the dose metabolized and an  increase in  
active (unm etabolized) salicylam ide  
reaching the systemic circulation (Ref. 
14). I t  is im portant to note that these 
dose dependent effects on systemic 
availability of active (unm etabolized) 
drug would not be evident if only total 
drug was measured in  p lasm a or urine  
(Refs. 13 through 15).

Dosage form ulation also can influence 
the systemic availability and plasm a  
blood levels o f active d rug (free salicyl
am ide) . In  a  study of five subjects (Ref. 
14), each given 1,200 m g salicylam ide in  
a  noncom m ercial aqueous solution, com
m ercial suspension and tablet, the m axi
m um  active (unm etabolized) salicyl
am ide plasm a concentration reached by 
the suspension was greatly reduced (2  
/ig/m l), the tablet reached a  h igher level 
(3 /ig/ml) and  greater area under the 
plasm a time curve but took a  longer time

fo r the peak concentration to be reached, 
whereas the solution provided the h igh
est plasm a level (13.8 /ig/ml), a  signifi
cantly greater area under the plasma 
time curve. The follow ing table sum m ar
izes the peak plasm a concentrations of 
free drug reached w ith each dosage 
form :
Dosage form related effects— compari

son of peak plasma concentrations fol
lowing administration of 1,200 mg of 
different dosage forms

M ic ro g ra m
p e r

D o sa g e  f o r m  m i l l i l i t e r
So lu tion , aqu eo us---------------- --------------------  1 13.8
T ab le t  (c o m m e rc ia l)------------------------------- 13.0
Suspension  (c o m m e rc ia l)----------------------  x2.0

x Peiik p lasm a concentration  active (u n 
m etabo lized ) d ru g  (m ean  o f  5 s u b je c t s ).

Comparison of total drug in plasm a and 
urine for each dosage form  clearly shows 
that differences between dosage forms 
are not due to decreased absorption but 
are due to increased metabolism during 
absorption of the more slowly released 
drug from  the solid dosage forms.

The salicylamide suspension was quite 
viscous and the slow release resulted in 
drastically reduced plasm a levels. It is 
significant that this form ulation was 
used in early clinical trials and illus
trâtes the difficulties in assessing clinical 
effects of this drug unless its pharmaco
kinetic characteristics are well under
stood and sufficient data collected to as
sess systemic availability (Ref. 15).

Therefore, the Panel concludes that it 
is obvious that the pharmacokinetic 
characteristics o f saturable metabolism  
during the absorptive phase account for 
earlier difficulties in establishing a  safe 
and efficacious dosage and standard for 
bioavailability studies. Çased upon cur
rent understanding, the Panel finds that 
this remains to be done.

(ii ) Effectiveness as a single ingredi
ent. (a ) Analgesia in animals. Anal
gesic potency evaluations of salicylamide 
in anim al studies have indicated that a 
wide range can be demonstrated when 
compared to aspirin. H art reported sa
licylamide to be six times as potent as 
aspirin in rats subjected to heat stimu
lus (R ef. 2 ). M cKenzie found salicyl
am ide to be three to four times more 
potent than acetanilid in mice (Ref. 16), 
and salicylam ide has been reported to be 
at least equal or better in  several other 
anim al studies (R ef. 12).

(b ) Clinical studies. Salicylamide 
has been shown to have greater analgesic 
effects in animals than aspirin. However, 
studies in hum ans with pathologic pain 
have shown that salicylamide does not 
have any superiority over aspirin in 
doses below 600 m g and  is indistinguish
able from  placebo (R ef. 17). Beaver (Ref.
17) has suggested a num ber of possible 
explanations fo r this lack of correlation 
between the effect o f salicylamide on ex
perimental pain  in anim als and the clin
ical response to this agent in humans. A 
possible explanation could be the lack 
of anti-in flam m atory activity of salicyl
am ide (Refs. 17 and 18) or alternatively 
that the lack of effective analgesia in
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man by salicylamide m ay be due to its 
rapid absorption, early peak blood levels, 
extensive metabolism  and rapid  excre
tion (Refs. 9, 10, and 17). In  five healthy  
subjects administered 2,000 m g salicyl
amide, peak serum levels were seen 1 
hour after adm inistration and 50 percent 
of the total dose was excreted in the 
urine by the end of 4 hours postdosing 
(Ref. 9 ).

Clinical studies on the efficacy o f sa li- 
cylamide-in m an have produced conflict
ing results. M any  o f these discrepancies 
can be explained on the basis of current 
knowledge of dose dependent absorption  
and deficiencies in  experim ental design  
including the follow ing: Use of rheum a
toid and musculoskeletal pain  to deter
mine analgesic effect even though sali
cylamide has no anti-in flam m atory ac
tivity (Refs. 8 and  14); use of doses be
low the “breakthrough dose” (300 to 600 
m g)— because of the extensive m etab
olism during the absorptive phase, doses 
of 600 m g or less would not be expected 
to have any significant clinical effect; use 
of dosage form s which have slow drug  
release characteristics; decreased sys
temic availability; failu re to use more 
than one dosage level; and fa ilu re  to 
show sensitivity o f method.

Clinical studies in  hum ans have not 
demonstrated any superiority of salicyl
amide over aspirin. Several studies used 
low doses and could not distinguish the 
drug from  placebo. Studies employing 
higher doses have established analgesic 
activity. Litter et al. (R ef. 19) reported  
an analgesic effect of salicylam ide in  90 
of 118 subjects (75 percent) w ith a  vari
ety of arthritic diseases. The total daily  
doses found to cause analgesia in these 
rheumatic patients varied from  3,000 to
24,000 mg. An  average of 2,000 m g every 
4 to 6 hours was needed to show a  m od
erate to marked analgesic effect in  75 
percent of the patients.

Wallenstein and Houde (R ef. 20 ), and  
Wallenstein, Houde and Beaver (R ef. 21) 
compared aspirin, salicylam ide and  
acetaminophen, using 600 m g doses, with  
placebo, in 27 patients w ith chronic pain  
due to advanced cancer. Each patient 
received at least one dose of each drug  
and replicated data was obtained oh 17 
patients. Hourly reports o f changes in  
pain intensity fo r a  6-hour period after 
the administration of each drug were 
tabulated. They found aspirin and  aceta
minophen significantly different from  
placebo but not from  each other. H ow 
ever, over the 6-hour observation period, 
salicylamide did not show any superior
ity over placebo, but was “som ewhat” 
more effective than placebo, 1 hour after 
administration only. This difference in  
the activity of salicylam ide was explained  
by the rapid metabolism o f salicylamide 
to an inactive compound resulting in a  
very brief duration of action.

Batterman and Grossm an evaluated  
73 subjects in a  double-blind study com
paring 600 m g salicylam ide w ith 600 m g  
aspirin taken every 4 hours fo r  1 to 3 
weeks. Most of the subjects had  pain  
due to osteoarthritis and/or m usculolig- 
amentary spasm or strain. They con
cluded that salicylamide was not an  e f 

fective analgesic o r antirheum atic m edi
cation (R ef. 22). This study has several 
experim ental deficiencies and has been 
criticized by several authors (Refs. 23 
and 24). In  addition to the single border
line dose used, the poor choice of patient 
population (pa in  due to osteoarthritis), 
and the poor choice of a  standard which  
also has anti-inflam m atory effects, this 
study also failed  to statistically distin
guish aspirin from  placebo.

In  view o f the contradictory conclu
sions reported in  the literature regarding  
the degree of clinical response to sa li
cylamide as an  analgesic in m an, some 
of which are a  result of poor experim en
ta l design, the Panel recommends further 
well-controlled clinical studies be done 
to demonstrate adequate and consistent 
analgesic activity. This compound has 
unique properties that make it m anda
tory to clearly delineate the dosage form  
relation and  the dose effects on systemic 
availability during such studies using 
analytical methods and pharmacokinetic  
studies which measure active (unm etab
olized) salicylam ide in plasma.

(2 ) Safety. The Panel concludes that 
salicylam ide is ineffective in currently  
recommended doses of 300 to 600 m g and  
has not been adequately tested fo r safety  
and should be placed in Category I I I . In  
addition at doses that m ay be effective,
i.e., 1,000 m g every 4 hours not to exceed
6,000 m g in 24 hours fo r not more than  
10 davs, safetv has not been established  
fo r O T C  use. The  central nervous system  
effects o f drowsiness and dizziness and  
gastrointestinal upset are common ad 
verse effects reported when “higher doses 
are used” . O ther toxic manifestations in 
dosages that can produce analgesia, such 
as hepatic effects in children and dam age  
to blood form ation follow ing chronic use 
are sufficiently serious to w arran t addi
tional study.

Goodm an and G ilm an  described gas
tric irritation in 10 percent of cases, 
drowsiness or dizziness in 10 and 20 per
cent o f cases, respectively (R ef. 25), with  
dosages o f 2.000 mg, 3 times daily re 
quired to reach therapeutic plasm a levels. 
Batterm an and Grossm an noticed side 
effects in  31 percent of patients taking  
600 m g o f salicvlam ide every four hours 
from  one to three weeks which were 
evenly distributed between gastrointes
tinal and central nervous system m ani
festations (R ef. 22).

Three cases of purpura attributed to 
salicylam ide have been reported. Stett- 
bacher in 1950 reported a  48-year-old  
wom an who had taken a total of 144 g 
in 3 months and develoned epistaxis. se
vere bruising and bleeding. Exam ination  
revealed thrombocytopenia, depression  
of myeloid elements and m aturation a r 
rest of megakaryocytes in the bone m ar
row  (R ef. 26).

G reig reported two cases of “black  
and blue” areas caused by effects on the 
blood clotting mechanism (throm bocy
topenic purpura ) in 1955 (R ef. 27). One 
wom an took a  total o f 300 g orally in  
50 days and developed the usual signs 
and symptoms consisting o f bruising and  
bleeding. The second case was also a  
wom an who had  taken a prescribed dose

and developed these signs and symptoms. 
Bone m arrow  exam ination showed hypo- 
cellular ity w ith hypoplasia o f a ll ele
ments in both women.

Very  large doses o f salicylam ide can  
produce toxic effects sim ilar to those 
of the salicylates including ringing of 
the ears, ecchymoses, hem orrhagic le 
sions, leucopenia and thrombocytopenia. 
B a rr  and Penna (R ef. 14) also describe 
hypotensive effects in la rge  doses but do  
not delineate the exact dose.

In  an  unpublished study submitted to 
the Panel dealing w ith the use o f sali
cylamide (R ef. 28), W . S. Anderson re 
ported his observations of 57 in fants and  
children in Childrens Hospital in W a sh 
ington, D.C. A ll o f these infants and  
children were hospital patients and  
m any were admitted because of fever 
and an  accom oanying respiratory  
illness. Th irty  patients were given sa li
cylam ide every 4 hours for 4 days. P a 
tients up to 5 years of age received 120 
mg/dose. and those over 5 years o f age  
received 600 mg/dose. Since the ages 
o f the patients are not specified, the 
Panel assumes that they are all below  
12 years of age. They were compared  
with 27 patients who received aspirin at 
h a lf o f the salicylamide dosage. Salicyl
am ide had  “practicallv” no antipyretic  
or analgesic action. Anderson noted a  
m ild sedative reaction. In  addition, how 
ever, five patients w ith no evidence of 
renal disease had  a significant blood  
urea nitrogen rise after 4 days. Another 
five patients w ith no demonstrable liver 
disease had a cephalin flocculation that 
increased from  0 to 3 +  in two patients 
and from  0 to 4 +  in three patients a fter  
4 days indicating an  adverse effect on 
liver function. Anderson found these e f
fects only in the salicylam ide treated  
groups. H e concluded that there was no 
correlation between the rise in the blood 
urea nitrogen and the change in the 
cephalin flocculation.

It would seem from  this study that the 
toxic manifestations occurred in a sig
nificant num ber of children and w a r
rants fu rther studies of this drug in chil
dren. A t this time only this unpublished  
report o f hepatic toxicity has been re 
ported and in this case a causal relation
ship was not established. There is no rea 
son to believe that 12-year-olds would  
react to the drug differently than an  
adult. S im ilar doses to infants and adults 
by the same investigators did not p ro 
duce toxicity. —

Signs of hepatic dysfunction have not 
been reported in other studies reviewed  
by the Panel. However, there is no indi
cation that liver function tests were 
actually done in these studies. Because 
of the lack o f current inform ation on 
possible hepatic effects, the Panel recom 
mends that suitable hepatic function  
tests be required in the Category n i  test
in g  protocols fo r salicylamide.

O n  the basis of available reoorts, the 
Panel recommends fu rther studies as to 
the toxic effect o f therapeutic doses on 
liver and kidney function. I t  would also 
be advisable to c larify  what, if any, e f
fect form ulation has on toxic m anifesta
tions.
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Although salicylam ide in large doses 
can produce gastric distress, it has no 
direct irritant effect on gastrointestinal 
mucosa. Studies on direct mucosal irri
tation involving a variety of analgesic 
agents have shown that salicylamide, u n 
like the salicylates, has no erosive effect 
on the gastric mucosa (R ef. 7 ). Sa licyla
m ide does not cause occult bleeding (R ef.
12). Salicylam ide has not been associated  
with clinically significant massive gas
trointestinal bleeding or peptic ulcer 
(R ef. 12). The Panel concludes that in  
contrast to salicylates, the gastric dis
tress observed follow ing large oral doses 
of salicylam ide is not symptomatic of 
serious gastrointestinal dysfunction and  
represents no serious risk.

A llergic reactions to salicylam ide are  
not common. It  has been claim ed that 
salicylam ide does not show cross-sensi
tivity with aspirin although the definitive 
studies establishing this claim  are said  
to be lacking (R ef. 12). Salicylam ide has 
no effect on bleeding time (R ef. 29), p ro 
throm bin time and is not highly protein  
bound.

Conclusions and Recommendations

The Panel concludes that m ost earlier 
published clinical studies, re lating .to 
dosage, dosage form  and effectiveness are  
inconclusive. Deficiencies o f some earlier 
studies were largely  due to the fac t that 
it has been only recently recognized that 
salicylam ide undergoes extensive m etab
olism during the absorption process. 
The extent o f m etabolism  and thus the 
systemic availability o f the ph arm a
cologically active (unm etabolized) p a r 
ent drug is greatly dependent on both the 
dose and the release characteristics of 
the dosage form  used.

T h e  Panel notes that the lack of 
therapeutic effects or toxicities observed  
in some earlier studies were likely a 
consequence o f the properties of the 
dosage form  used rather than the in 
trinsic pharm acologic effects of the drug  
itself.

T h e  Panel concludes that currently  
recommended doses o f 300 to 600 m g  
are probably ineffective when salicylam 
ide is used as a  single analgesic (o r  
antipyretic) agent.

Doses o f 600 to 1,000 m g m ay be effec
tive depending on the characteristics of 
the dosage form  which should be in 
dividually evaluated fo r  each product. 
The true incidence and nature o f ad 
verse effects a t  this dosage level is not 
well established and  must also be char
acterized by a  well-designed study.

Studies to establish safety and/or 
effectiveness m ust include an  assess
ment o f the systemic availability o f the 
unmetabolized parent drug.' P re  and  
postdrug assessments o f organ  functions, 
which have been identified in  the litera
ture, are needed including those fo r CNS, 
gastrointestinal, hematopoietic and h e 
patic functions.

(3 ) Proposed dosage. N o  marketed  
product containing salicylam ide alone 
was submitted to the Panel. Currently  
m arketed products submitted contain
97.2 to 250 m g salicylam ide per dosage

unit in com bination w ith other active 
ingredients.

The  Panel finds that salicylam ide at  
a h igher dosage (1,000 m g every 4 hours 
while symptoms persist not to exceed
6,000 m g in 24 hours fo r not m ore than  
10 days) m ay be effective but has not 
been demonstrated to be safe fo r O T C  
use. However, the Panel recommends that 
salicylam ide not be m ade available for 
O T C  use at the h igher dosage range un 
til suitable studies have beeh comoleted 
to show both safety and effectiveness.

For children under 12 years, there is 
no recommended dosage except under the 
advice and supervision of a  physician.

In  addition, the Panel has also con
sidered the use o f salicylamide as an  
O T C  analgesic ad juvant elsewhere in this 
document. (See part V I. paragraph  B.5. 
below— Salicylam ide.)

(4 ) Labeling. The Panel recommends 
the Category I  labeling fo r  analgesic  
active ingredients. (See part III . p a ra 
graph  B .l. above— Category I  Labeling.)

(5 ) Evaluation. D ata  to demonstrate 
effectiveness and  safety will be required  
in  accordance with the guidelines set 
fo rth  below fo r  analgesic drugs. (See part
III. paragraph  C. below— D ata  Required  
fo r Evaluation.)

Additional inform ation from  carefully  
planned clinical studies is required in 
.order to establish effective dosage, select 
form ulations that provide suitable b io 
availability o f active drug, and determine 
the nature and true incidence o f adverse 
effects when effective doses and  dosage 
form s are Used. The Panel concludes that 
the pharm aceutical industry should con
sult with the Food and P ru g  Adm inistra
tion as to a  suitable proposed dosage and  
dosage form ulation prior to testing.

(6 ) Combination products containing 
salicylamide combined with acetamino
phen or salicylamide qombined with aspi
rin. The  Panel concludes that there is in 
sufficient inform ation to determine the 
safety and  effectiveness of salicylam ide 
as an  ad juvant in  combination w ith acet
am inophen or aspirin, and therefore  
classifies'such combinations as Category  
H I. The Panel has discussed the role of 
salicylam ide as an  ad juvant elsewhere in  
this document. (See part V I. paragraph  
B.5. below— Salicylam ide.)

Salicylam ide is a frequent component 
o f analgesic mixtures. The average  
am ount in these combinations is only 
about 200 m g which on the basis o f previ
ous discussion would appear to be ineffec
tive.
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d. Salsalate ( salicylsaHcvlic acid) .  The  
Panel concludes that there are insuffi
cient d «ta  to determine that salsalate is 
either safe or directive as an  O T C  an a l
gesic in the recommended dosage o f 500 
to 1,000 m g every 4 hours while sym p
toms persist not to exceed 6,000 m g in 24 
hours for not m ore than 10 days.

(1) Effectiveness. Salsalate, also known  
as salicyls^licylic acid, is m ore closely re 
lated to the nonacetylated salicylates 
than it is to aspirin (an  acetylated salic
ylate) . However, unlike most o f the 
other salicvlates reviewed by the Panel, 
this ingredient is highly insoluble (Refs. 
1 and 2 ). In  fact, Beaver notes that sa l-  
salute seems to hvdrolyze slowly in the 
stomach, which m ay result in slow or in 
complete absorption (R ef. 3 ).

Although sa lsa late , is discussed in  
several standard medical texts, little work  
has been done on this ingredient (Refs. 2 
and 4).

In one uncontrolled, unpublished  
study, salsalate was compared to aspirin  
on the basis o f analgesic effect on “nerv
ous headaches” in 30 subjects (R ef. 5 ).  
Aspirin was given at a  dose o f 600 m g and  
salsalate at a dose o f 1,000 mg. Aspirin  
not only had a  faster onset o f analgesia, 
but the authors also concluded that it 
showed a slight superiority in degree o f 
pain relief. However, they felt this d if
ference in degree o f pain  relief was not 
significant. W h ile  it is likely that sa l
salate might be an  effective analgesic, 
the Panel concludes that, because o f its 
insolubility and slow absorption, at best 
it is only %  as potent as aspirin.

(2) Safety. Salsalate (salicylsalicylic  
acid) is an ester of two salicylic acid  
molecules that hydrolyzes to yield the 
parent compound and thus it is con
sidered by some to be pharm acologically  
mdistinct from  salicylic acid. However, 
there appears to be no justification in  
the literature fo r such a  simplistic view  
of the pharmacokinetic and  pharm aco
logic properties of th ia  compound. F o l
d i n g  the early work o f Hanzlik  and  
Presho in 1925 (R ef. 6 ), there were ap 
parently no additional published studies 
on plasma levels until the study o f 
Rubin in 1965 (R ef. 7 ). The  study of 
Hanzlik and Presho (R ef. 6) indicates 
that a significant am ount of unhydro
lyzed drug reaches the systemic circula

tion since 10 to 20 percent is excreted  
in the urine unchanged.

The study of R ubin  (R ef. 7) indicates 
that salsalate, when absorbed intact, w ill 
be measured as one salsalate molecule 
by the ferric chloride assay that is usual
ly used to assay serum salicylates, and  
therefore, would not usually be detected 
by usual blood level studies. The study of 
Rubin  (R ef. 7) suggests that a significant 
am ount of salsaiate is absorbed intact 
and hydrolyzes slowly to salicylic acid. 
O f concern to the Panel are the great 
variations in resulting plasm a levels of 
salicylic acid follow ing multiple doses 
given 4 times daily. A fte r 2 days of dos
ing, serum salicylate levels ranged from  
4 m g/100 m l to 24 mg/100 ml, and from  
2 mg/100 m l to 42 mg/100 m l after 8 
days o f dosing. The prolonged time to 
reach plateau levels after m ultiple dos
ing indicates that salsalate has a  greater 
h a lf-life  of elim ination than  salicylic 
acid.

Furtherm ore, the h a lf-life  appeared to 
be quite variable am ong the subjects in  
this study. Additional d ata  are needed 
to better characterize the pharm aco
kinetics of salsalate. There are no data  
on the pharm acologic properties o f the 
salsalate ester. Based upon the signifi
cant differences in pharm acologic effects 
produced by salicylic acid and  its acetyl 
ester, aspirin, one can make no assum p
tion that salsalate and salicylic acid  
have equal effects. Nordqvist et al. (R ef.
8) com pared the kinetics of salsalate, 
aspirin and sodium salicylate follow ing  
single doses. Significant differences were 
observed in the elim ination rate con
stant and  volume of distribution of sa l
salate which were both la rger than  that 
of aspirin or sodium salicylate.

Additional blood level data  was sub
mitted to the Panel in  a  submission (R ef.
9) to provide evidence o f com parable  
bioavailability. A  crossover study com
paring 650 m g aspirin, salsalate and  650 
m g calcium  carbaspirin  was described. 
Sufficient inform ation was not given on  
the specifics o f the analytical procedure 
used. However, the Panel could not de
termine if the serum levels follow ing sa l- 
salalte adm inistration represented the 
parent compound or the hydrolysis prod 
uct, salicylic acid. Therefore, additional 
inform ation is needed on its b ioavail
ability.

The Panel has outlined procedures to 
use salicylate blood level data only when  
salicylic acid and aspirin are the com
pounds which are absorbed from  various 
salts or other dosage form s which hydro 
lyze in  the gastrointestinal tract to the 
parent drug. W h en  other potentially  
toxic or inactive substances are also ab 
sorbed, bioavailability studies alone are  
not sufficient to establish safety and e f
fectiveness in lieu o f adequate toxicology 
studies. The  Panel concludes that there 
is Insufficient inform ation on this prod 
uct to allow  evaluation at this time. 
Additional pharmacokinetic studies per
m it analysis o f both parent (unhydro 
lyzed) drug and salicylic acid in plasma. 
T h e  elim ination rate constants fo r both  
parent drug and metabolite should be  
determined over the fu ll dosage range. I f

a  significant am ount o f the ester is a b 
sorbed, toxicology data m ay be needed.

Unlike aspirin and  the other acet
ylated salicylates, salsalate has not been  
associated with reactions causing asth 
matic attacks in  susceptible people. In  
addition, salsalate, as well as the other 
nonacetylated salicylates, are not known  
to affect the platelet adhesiveness in 
volved in the clotting mechanism. H ow 
ever, this ingredient in large doses m ay  
have an  effect on another aspect o f the 
clotting mechanism  (hypoprothrom bi
némie effect). T h e  caution concerning 
bleeding should be addressed to that 
population which is exposed to large  
doses o f this salicylate. The one study 
available at this time is that of Leonards  
consisting of a double-blind investiga
tion involving twelve subjects (R ef. 10). 
In  this particu lar investigation, com
parisons were m ade o f gastrointestinal 
blood loss associated w ith the ingestion 
of placebo, salsalate, aspirin and  a com
bination of the latter two. Blood loss was 
m easured by a  method employing the 
measurement o f radioactively-labeled  
red blood cells o f norm al subjects. S a l
salate did not produce any bleeding above 
the norm al control values. Aspirin  p ro 
duced a  blood loss of 4.8 m l on the aver
age per day. The com bination tablet 
resulted in a  1.2 m l average daily blood  
loss, and the lactose placebo tablet a  
0.6 m l daily blood loss.

(3 ) Proposed dosage. A du lt oral dosage 
is 500 to 1,000 m g every 4 hours while  
symptoms persist not to exceed 6,000 m g  
in 24 hours fo r not more than 10 days. 
For children under 12 years, there is no 
recommended dosage except under the 
advice and  supervision o f a  physician.

(4 ) Labeling. T h e  Panel recommends 
the Category I  labeling fo r  analgesic 
active ingredients. (See part I I I . p a ra 
graph  B .l  above— Category I  Labeling.) 
In  addition, the Panel recommends the 
fo llow ing specific labeling: Analgesic 
equivalence value. In  the previous dis
cussion on “standard  strength” dosage 
form s the Panel m ade clear the need to 
indicate the quantity o f salsalate per 
tablet, teaspoon o r other dosage unit as 
well as the quantity by which a  particu
la r  product containing salsalate differs 
per dosage unit from  the established  
standard o f 325 m g sodium salicylate per 
dosage unit. (See part n .  paragraph  E. 
above— Standard  Dosage U n it and A n a l
gesic Equivalence Value.)

The  Panel recommends that products 
containing salsalate be clearly labeled on 
the principal display panel: “Equivalent 
to X  m g per dosage unit of the estab
lished standard o f 325 m g sodium salicy
late per dosage un it”. Th e  actual amount 
of “X ” o f equivalent analgesic effective
ness fo r  the specific product shall be 
used. The  term “dosage unit” m ay be 
replaced by the applicable dosage form  
such as tablet o r capsule. For example, 
a  product containing 500 m g salsalate 
per tablet (dosage un it) shall be labeled, 
“Equivalent to 325 m g per tablet of the 
established standard  o f 325 m g sodium  
salicylate per tablet”.

As noted previously a  decrease in oc
cult bleeding does not m ean that sa lsa 
late does not have the other gastroin -
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testinal and blood clotting side effects of 
aspirin or the other salicylates.

W h ile  the evidence is not complete, it 
seems to indicate that the severity and  
incidence of adverse reactions, either 
prior to o r a fter absorption, would be 
com parable to that of aspirin and the 
other salicylates discussed previously in  
this document. U ntil studies show that 
salsalate has different absorption char
acteristics and  these characteristics are 
correlated w ith greater safety, a ll indica
tions, lim itations and warnings fo r the 
nonacetylated salicylates would be 
equally applicable here.

(5 ) Evaluation. D a ta  to demonstrate 
effectiveness will be required in accord
ance with the guidelines set forth  below  
fo r  analgesic drugs. (See part in. p a ra 
graph  C. below— D ata  Required fo r  
Evaluation.)

References

(1 ) “T h e  M erck  In d e x ,” 8th Ed., M erck  a n d  
C om pany, Inc., R ah w ay , NJ, p. 930, 1968.

(2 ) D iP a lm a , J. R ., “D r i l l ’s Pharm aco logy  
in  M ed ic ine ,” M c G ra w  H ill B ook  Co., N ew  
Y ork , 1958.

(3 ) Beaver, W . T ., “ M ild  An a lgesics in  the  
T rea tm en t o f  P a in ,” M o d e r n  T r e a tm e n t ,  5 : -  
1094-1120, 1968.

(4 )  So llm an n , T ., “A  M a n u a l o f  P h a rm a co l
ogy ,” W . B . S au n ders  a n d  Co., P h ilad e lph ia , 
p. 532, 1948.

(5 ) S ch i lin g , P . J., I. B e rn s te in  an d  C. 
Schechter, d ra ft  o f  u n p u b lish e d  pap er  is i n 
c lu ded  in  O T C  V o lu m e  030046.

(6 ) H an zlik , P . J. an d  N . E. P resho, “T h e  
S alicy lates X V . L ib e ra t io n  o f  S a licy l F ro m  
a n d  E xcretion  o f S a licy l S a licy la te ,” J o u r n a l  
o f  P h a rm a c o lo g y  a n d  E x p e r im e n ta l  T h e r a 
p e u t ic s ,  26:61-70, 1925.

(7 ) R u b in , H . S., “S eru m  Salicy la te  Levels  
in  O steoarth ritis  F o llo w in g  O ra l A d m in is tra 
t ion  o f  a  P repa ra tio n  C o n ta in in g  S a licy lsa l-  
icylic A c id  a n d  Acety lsa licy lic  A c id ,” A m e r i 
c a n  J o u r n a l  o f  th e  M e d ic a l  S c ie n ce s , 248:65— 
70, 1964.

(8 ) N o rdqv ist, P., J. G . L . H a rth o n  a n d  R. 
K a r l 's o n , “O m sattin gsk in etik  fo r  sa licy lsa l-  
icylsyra, acety lsa licy lsyra  och  n a tr iu m sa -  
licy la t hos m an n isk a ,” N o rd is k  M e d ic in ,  7 4 :-  
1074-1076, 1965.

(9 )  O T C  V o lu m e  030156.
(1 0 ) Leon ards, J. R ., “Absence  o f  G a s tro 

in testin a l B leed in g  F o llo w in g  A d m in istra tion  
o f . S alicy lsa licy lic  A c id ,” J o u r n a l  o f  L a b o ra 
to r y  a n d  C l in ic a l  M e d ic in e ,  74:911-914, 1969.

CATEGORY II I  LABELING

The Panel concludes that the Category  
I  labeling claims are sufficiently broad  to 
encompass the various specific types of 
pain, e.g., “body aches”, “muscle aches”, 
etc. A ll other labeling claims relating to 
pain are unsupported by scientific data  
or sound theoretical reasoning and  are  
classified Category II . (See part I I I .  p a r 
agraph  B .l. above— Category I  Labeling  
and part I I I . paragraph  B.2. above—  
Category I I  Labeling.)

In  addition, the Panel has exam ined  
the submitted labeling claims fo r b u f
fered and highly buffered aspirin p rod 
ucts and has classified the follow ing as 
Category I I I  labeling which m ay be in 
cluded on the principal display panel: a. 
“Provides ingredients that m ay prevent 
the stomach distress that p lain  aspirin  
occasionally causes but should not be 
taken by certain individuals w ith stom
ach disorders as cautioned elsewhere on 
the label”, and b. “Faster to the blood

stream  than plain  aspirin” . The Panel 
has discussed the above Category in la 
beling elsewhere in this document. (See  
part V I. paragraph  B .l.d . below— Label
ing claims fo r marketed products con
taining analgesics combined with antacid  
or buffering ingredients.)

A lthough buffering agents are not in 
cluded in  the form ulation o f choline 
salicylate, some of its currently marketed  
labeling claims are sim ilar to the claims 
submitted fo r h ighly buffered aspirin. 
The sim ilarity in  labeling claims is u n 
doubtedly due to the fact that choline 
salicylate, like highly buffered aspirin, is 
marketed in  a liquid dosage form . The  
Panel has reviewed these claims fo r  
choline salicylate and has classified the 
follow ing as Category in labeling: “M ay  
be taken on an  empty stomach and m ay  
prevent the stomach distress that aspirin  
occasionally causes but should not be 
taken by certain individuals w ith stom
ach disorders as cautioned elsewhere on  
the label”. The basis, fo r this classifica
tion is discussed elsewhere in  this docu
ment. (See part I I I . paragraph  l.d .(2 ) 
above— Safety.)

C. Data Required for Evaluation
The Panel finds the protocols recom

mended in  this document fo r  the studies 
required to bring a  Category in drug  
into Category I  are in  accord w ith the 
present state of the art and do not p re 
clude the use of any advances of im 
proved methodology in the future.

1. Considerations in desigiiing an ex
perimental protocol for testing analgesic 
drugs. General Principles. The im portant 
considerations concerning the design and  
interpretation o f analgesic assays are as 
follows (Refs. 1 and 2 ) :  a. The appraisal 
o f real analgesic power must be based on 
the capacity of the agent to relieve pain  
present as a consequence of disease or 
traum a in as much as the pain  experi
ence of m an  consists of perception o f the 
natural pain fu l stimuli together w ith the 
psychic modification o f these stimuli 
(R e f. 3 ).

b. An im al screening tests and most 
methods employing experim ental pain in  
norm al hum an volunteers have failed  to 
predict w ith any consistency the clinical 
perform ance of analgesic drugs, particu
larly  those used fo r  O T C  medication.

c. The most successful efforts to quan
titate pain in  the clinical situation have  
been those that have accepted the p a 
tient’s own reports as appropriate indices 
of the pain  experience and of the relief 
resulting from  analgesic adm inistration. 
Various criteria fo r analgesia m ay be  
used successfully, but whichever is used 
should be well defined, and  sleep should  
not be confused w ith analgesia.

2. Determination of the patient popu
lation. A  large num ber of appropriate  
subjects w ith  different types o f pain  
should be studied fo r the analgesic effect 
of m ild analgesics. The subjective re 
sponse variable change in pain  intensity 
or pain  relief are the usual effects 
studied. The m ajority of subjects should  
be those who have at least moderate pain. 
Subjects who have pain due to in flam 
m atory conditions should be differenti
ated from  those who have pain  from

other conditions. W h en  several doses of 
drug are studied or if a  combination of 
several ingredients is being studied, a 
num ber of groups, is required, that is, at 
least four groups. Such a  study should 
preferably  use separate large groups of 
perhaps at least 30 subjects per group 
since intergroup comparisons have sta
tistical advantages. A  well-planned  
crossover study, however, would also be 
acceptable.

Determ ination should be m ade that ' 
the random ization procedure balances * 
out the variables not otherwise controlled 
in  the patient selection. Th is can be de
term ined by analyzing the distribution 
of age, sex, type of pain, weight, height, 
etc. w ithin each of the treatm ent groups. 
In  any case, fu ll reporting o f the sub
ject’s characteristics is necessary to allow 
fo r  the adequate interpretation of re
sults. Furtherm ore, all exclusions from  
the experim ental protocol should be 
stated.

A llowance must be m ade fo r the pla
cebo response in  a  well-designed clinical 
study. In  a  population o f patients, ad
m inistration of a  placebo w ill give a de
gree of pain  relief and generate a  time- 
effect curve that looks very sim ilar to 
m any o f the curves generated by the 
m ild analgesics. However, the active 
compound w ill yield significantly more 
relief.

M uch  has been written about the pla
cebo responder. The response o f patients 
to an  inert compound or a  placebo com
plicates the evaluation of analgesics. It 
is known that response to placebo is not 
an  abnorm al response but a  response to 
be expected. Some believe that the de
gree o f placebo response am ong the pop
ulation is in some respects a measure of 
the rapport that the investigator has 
with the patients in the population. 
There is nothing gained from  determin
ing who responds to a  placebo and from 
elim inating them  from  the analysis of 
the data o f the analgesic study. Further
more, it has been shown that the pa
tients responding to placebo are not nec
essarily consistent w ithin 'themselves. 
T h at is, if they respond positively to pla
cebo in  one trial, in  the next trial they 
m ay or m ay not respond positively to a 
placebo, and therefore it is impossible in 
the clinical setting to define the placebo 
responders. ' .

3. Test parameters for study, a. Gen
eral considerations.— Regardless of the 
param eters studied to evaluate the effec
tiveness o f an  analgesic ingredient, the 
fo llow ing considerations should be in
corporated into the design of the study:
(1 ) Patients should be allocated to treat
ment groups in  such a  w ay as to avoid

ias. ,
(2 ) A  double-b lind technique should 

e used.
(3 ) Consideration should be given to 

he type o f pain  present in the patient 
opulations used in  the various studies, 
iijce conflicting reports could arise from 
he fact that certain of the mild analge- 
ics owe some, or most of their effects to 
ctions directed at relieving the cause o 
he pain, e.g., anti-inflam m atory,

(4 ) Suitable controls should be intro- 
luced; graded doses of an  an a lg e s ic
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standard and  possibly a placebo as well.
(5 ) Studies employing graded doses of 

the test drug are m ore m eaningful. I f  
with increasing dose an  increased effect 
is demonstrated, this verifies the sensi
tivity o f the method. The studies with  
graded doses o f the test d rug compared  
to the standard d rug perm it determ ina
tion of relative potency and  95 percent 
confidence lim its which otherwise are  
difficult to assess (R ef. 4 ).

(6) The scoring of pain  and/or relief 
should be done frequently during the ex
pected duration o f action o f the test 
drug. Retrospective evaluation o f drug  
effect has often proved to be virtually  
meaningless.

(7) Results o f single dose studies 
should not be extrapolated to predict 
the effect o f the chronic use o f a  drug.

(8) Prior to carrying out an  analgesic  
assay, the appropriate statistical ana ly 
sis should be defined.

Unless the foregoing points have been  
* observed, any statistical analysis would  

only impart a  false sense of confidence 
in the results.

b. Use of blood levels in evaluation of 
analgesic effectiveness.— In  the case o f 
salts or sim ilar variants o f an  analgesic,
e.g. aspirin, fo r  which effectiveness has  
been established, crossover bioavailabil
ity studies m ay be used to establish effec
tiveness. In  these studies blood levels 
produced by ^the salt o r other variant  
are compared w ith  those o f the estab
lished analgesic, a fter adm inistration of 
similar dosage form s. Com parable blood  
levels of the parent compound and m a
jor active metabolites m ay be equated  
with effectiveness.

4. Data interpretation. T o  establish  
Category I  status fo r a  Category H I  
compound requires at least two studies 
by independent investigators which con
form to the guidelines included above 
for compounds fo r  which safety is un 
questioned. I f  the compound is placed  
in Category i n  fo r  reasons o f safety  
at least two 3-m onth safety studies by  
independent investigators should be re 
quired, These studies should include at 
least 90 subjects, placebo and known  
drug controls, and involve 4 times daily  
or other recommended intervals o f ad 
ministration o f the test drug in  ques
tion to controlled subject populations 
in whom side effects can be checked 
daily and complete blood counts, u ri
nalysis, stool, blood and organ  function  
tests can be checked weekly or more often  
if necessary. I f  a  pharmacogenetic link  
is suspected a target population should  
be selected.

All data submitted to the Food and  
Drug Administration must present both  
favorable and any un favorable results.

5. Safety evaluation. A n  evaluation of 
the safety o f an  analgesic ingredient 
should be based on the usual anim al 
studies and observations in m an relevant 
to the various organs and systems, such 
as the gastrointestinal system, the k id - 
neys, the effect on the cardiovascular 
system, particularly the effect on the 
clotting mechanism, etc. In  addition, thè 
hepatic system and the potential fo r  
teratogenicity should be considered.

6. General guidelines for reclassifica
tion of Category I I I  combinations to 
Category I. a. Combinations m ust dem 
onstrate at least as m uch analgesic e f
fectiveness as a  650 m g (10 g r ) dose of 
aspirin.

b. Combinations must be at least as 
safe as the recommended 650 m g (10 g r ) 
single dose of aspirin  or the recom
mended m axim um  24-hour dose o f 4,000 
m g of aspirin.

c. Each component must m ake a  statis
tically significant contribution to the 
total effect. For instance, this could be 
determined by factorially designed  
studies. They m ight be o f the fo rm : 650 
m g aspirin, 650 m g aspirin plus 60 m g  
caffeine, 60 m g caffeine, and  placebo. 
The analysis must show caffeine in com
bination to have a  significant effect to 
justify  its continued inclusion in  com
binations.
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IV . A n t i p y r e t i c  A g e n t s

A. GENERAL DISCUSSION.

Antipyretics are used to reduce the 
body tem perature when it is above the 
norm al value o f 98.6° F  (37° C ) . The  
O T G  antipyretics are intended prim arily  
fo r the symptomatic reduction o f fever. 
I f  the fever is over 103° F  (39.5° C ),  
persists fo r  m ore than 72 hours, o r re 
curs, measures in  addition to antipyresis 
should be considered. The  Pane l con
cludes that to specify a specific tem pera
ture in the label w arn ing would not be 
m eaningful. A  specific tem perature above 
the norm al va lue 'o f 98.6° F  (37° C ) that  
would be symptomatic o f a disease state 
requiring the diagnosis and treatm ent of 
a physician cannot be established by  
the Panel.

T h e  Panel does not believe that a  fever 
secondary to an  undiagnosed condition  
should be allowed to persist fo r more 
than 3 days. T h e  Panel recognizes the 
long standing use of O T C  analgesic- 
antipyretic products without any spe
cific lim itation on the use o f them as 
antipyretics. In  most instances, the la 
beling contains a  general w arn ing state
ment, not specific to fever, fo r use up  
to 10 days. In  view o f the m arketing  
experience w ith the 10 day warning, the 
Panel recommends that a ll fu ture label
ing be readily distinguishable and  clearly  
lim it use o f antipyretic products to 3 
days (72 hours) in the presence o f fever. 
The Panel recommends that labeling of 
antipyretic products include the w arn 
ing: “I f  fever persists fo r  m ore than 3 
days (72 h ou rs ), or recurs, consult your 
physician”.

The  Panel believes that it is im portant 
to differentiate in  the labeling between

the use o f the product as an  antipyretic  
and its use as an  analgesic. I t  m ay be 
that some antipyretics have a  relative 
potency which is less than  one would  
predict from  their analgesic relative po
tency. So fa r  the Panel has found only 
one antipyretic ingredient fo r which re l
ative potency has been computed in  m an. 
For this reason, the Panel recommends 
that the labeling on all preparations con
taining analgesic-antipyretic ingredients 
list the same dose fo r  antipyretic use as 
that required fo r  the analgesic effect 
since our present state of knowledge is 
uncertain as to the optim al dose fo r  anti
pyretic effect.

The question has properly been raised  
whether a fever should be treated at all. 
This subject has been argued at length  
and  the Panel recognizes that not every 
fever requires immediate treatment. In  
children especially, febrile convulsions 
are a  concern to the pediatrician and to 
the parent.

There are some disadvantages to anti
pyretic  therapy, fo r instance, in the p a 
tient who has just been started on an  
antibiotic fo r  the treatm ent of an  in 
fection, the response to the antibiotic 
can be judged  by the reduction in  fever 
as the infection is brought under control. 
Som e physicians argue that by  giving an  
antipyretic, the one sign, reduction in  
body temperature, which can be fo l
lowed easily to determ ine the effective
ness o f the antibiotic therapy has been  
obscured. It  is also possible that in  p a 
tients w ith undiagnosed disease, the 
febrile course m ay be of diagnostic im 
portance because of its particu lar char
acteristics. In  a  febrile child, a  progres
sively rising tem perature indicates to the 
physician that things are not going well 
and additional examination, diagnostic 
procedures, treatm ent or perhaps hos
pitalization m ay be necessary. These 
argum ents fo r  and against antipyretic 
treatm ent have been discussed by Done  
(R e f. 1 ).

The Pane l finds that antipyretics fill 
a  real need in the O T C  m anagem ent of 
symptomatic relief of fever. The Panel 
believes that there is a  suitable target 
population that can benefit from  the 
use o f such O T C  products. However, 
since fever m ay indicate a  serious ill
ness, a  physician should be consulted  
if fever persists fo r  more than  3 days 
(72 hours).
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B. CATEGORIZATION OF DATA.

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

CATEGORY I  ACTIVE INGREDIENTS

The Panel has classified the following  
antipyretic active ingredients as gener
a lly  recognized as safe and  effective and  
not m isbranded:
A sp ir in  C h o lin e  saUcylate
A cetam in oph en  M agn es iu m  sa licy late

.C a lc iu m  ca rba sp ir ln  S od ium  sa licy late

a. Aspirin. The  Pane l concludes that 
aspirin is a  safe and  effective O T C  an ti-
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pyretic w hen  taken in  the recommended  
dosage o f 325 m g to 650 m g every 4 hours 
while fever persists not to exceed 4,000 
m g in 24 hours fo r  not m ore than 3 days.

(1 ) Effectiveness. In  animals, as well 
as in  m an, aspirin has proven to be an  
effective antipyretic. A lthough m any  
clinical studies are  poorly designed and  
the evidence is often anecdotal, there are  
well-docum ented and  carefu lly analyzed  
studies showing that aspirin is a  potent 
antipyretic agent (Refs. 1 through 10). 
The most carefu lly conducted study is 
that o f Seed (R ef. 6) w ho demonstrated  
significant dose-effect curves.

A lthough it has been suggested by  
Steele et al. (R ef. 5) that there is a  
therapeutic advantage to giving aspirin  
in  com bination w ith  acetam inophen fo r  
antipyresis (R ef. 5 ), the study has been  
criticized by H arden  (R ef. 11) as well as 
by W o lm an  (R ef. 12). T h e  Pan e l agrees 
with the criticism o f H arden  and  W o l
m an and  finds that the study o f Steele et 
al. (R e f. 5) is not designed to study this 
interaction. Furtherm ore, there is no ad 
vantage to giving these drugs in  com bi
nation fo r  their antipyretic effect. The  
drugs in  this study were used alone and  
at the sam e dosage in  the combination. 
T h e  increased effect observed w ith the 
combination m ay be due to  m erely the 
increase in  dosage because o f the pres
ence o f both drugs. Statistically, there is 
no  w ay o f calculating the interaction in  
this study in  order to determ ine i f  the  
combined effect represents simple addi
tion, potentiation o r indeed even an tag 
onism.

(2 ) Safety. The  safety o f aspirin  has 
been discussed earlier in this document. 
(See part in. p aragraph  B .l.a .(2 ) 
above— Safety.)

(3 ) Dosage, ( i )  For products contain
ing 325 mg (5 gr) per dosage unit, (a )  
Standard schedule.— Adult oral dosage 
is 325 m g (5 g r ) to 650 m g (10 g r ) every 
4 hours w hile  fever persists not to exceed
3,900 m g (60 g r ) in  24 hours fo r  not 
m ore than  3 days. Children  11 to under 
12 years oral dosage is 487.5 m g (7.5 gr ) 
every 4 hours while fever persists not to 
exceed 2,437.5 m g (37.5 g r ) in  24 hours 
fo r  not m ore than  3 days. Children  9 to 
under 11 years oral dosage is 406.3 m g  
(6.25 g r ) every 4 hours while fever per
sists not to exceed 2,031.5 m g (31.25 gr ) 
in  24 hours fo r  not m ore th an  3 days. 
Children  6 to under 9 years oral dosage 
is 325 m g (5 g r ) every 4 hours while fever 
persists not to exceed 1,625 m g (25 g r ) 
in  24 hours fo r  not m ore than  3 days. 
Children  4 to under 6 years o ra l dosage  
is 243.8 m g (3.75 g r ) every 4 hours while  
fever persists not to exceed 1,219 m g  
(18.75 g r ) in 24 hours fo r  not m ore than  
3 days. Children  2 to under 4 years oral 
dosage is 162.5 m g (2.5 g r ) every 4 hours 
while fever persists not to exceed 812.5 
m g (12.5 g r ) in  24 hours fo r  not more 
than  3 days. F o r children under 2 years, 
there is no  recommended dosage except 
under the advice and  supervision of a  
physician.

(5 ) Nonstandard schedule.— A du lt oral 
dosage is 325 m g (5 g r ) to 975 m g (15 
g r ) initially, followed by 650 m g (10 g r ) 
every 4 hours while symptoms persist not

to exceed 3,900 m g (60 g r ) in 24 hours for 
not m ore than  3 days. For children under 
12 years, there is no recommended dosage 
except under the advice and  supervision 
of a  physician.

(ii ) For products containing 80 mg 
(1.23 gr) per dosage unit. Children  11 
to under 12 years o ra l dosage is 480 m g  
(7.38 g r ) every 4 hours while fever per
sists not to exceed 2,400 m g (36.9 g r ) in  
24 hours fo r  not m ore than 3 days. C h il
dren 9 to under 11 years ora l dosage is 
400 m g (6.15 g r ) every 4 hours while  
fever persists not to exceed 2,000 m g  
(30.75 g r ) in 24 hours fo r  not m ore than  
3 days. Children 6 to under 9 years oral 
dosage is 320 m g (4.92 g r ) every 4 hours 
while fever persists not to exceed 1,600 
m g (24.6 g r ) in  24 hours fo r  not m ore  
than  3 days. Children 4 to under 6 years 
oral dosage is 240 m g (3.69 g r ) every 4 
hours while fever persists not to exceed 
1,200 m g (18.45 g r ) in  24 hours fo r  not 
m ore than  3 days. Children  2 to 4 years 
oral dosage is 160 m g (2.46 g r ) every 4 
hours while fever persists not to exceed 
800 m g (12.3 g r ) in 24 hours fo r  not more 
than 3 days. Fo r children under 2 years, 
there is no recommended dosage except 
under the advice and supervision o f a  
physician.

(iii) For products containing more 
than 325 mg (5 gr) but not more than 
421 mg ( 6.48 gr) per dosage unit. Adu lt 
oral dosage is m ore than  325 m g (5 gr ) 
but not m ore than 842 m g (12.96 g r ) in 
itially, followed by m ore than 325 m g 
(5 g r ) but not more than 421 m g (6.48 
g r ) every 3 hours while symptoms per
sist not to exceed 3,789 m g (58.32 g r ) in 
24 hours fo r  not m ore than  3 days. For  
children under 12 years, there is no rec
ommended dosage except under the ad 
vice and  supervision o f a  physician.

(iv ) For products containing more 
than 421 mg ( 6.48 gr) but not more than 
485 mg (.7.46 gr) per dosage unit. Adu lt 
oral dosage is more than 421 m g (6.48 
g r ) but not more than 970 m g (14.92 gr ) 
initially, fo llowed by m ore than 421 m g  
(6.48 g r ) but not more than 485 m g 
(7.46 g r ) every 4 hours o r 842 m g (12.96 
g r ) but not m ore than 970 m g (14.92 g r ) 
every 6 hours while symptoms persist not 
to exceeed 3,880 m g <59.68 g r ) in  24 
hours fo r  not more than 3 days. F o r chil
dren under 12 years, there is no recom 
mended dosage except-under the advice 
and supervision of a physician.

(v ) For products containing more 
than 485 mg (7.46 gr) but not more than 
500 mg (7.69 gr) per dosage unit. Adu lt  
oral dosage is m ore than 485 m g (7.46 
g r ) but not more than  1,000 m g (15.38 
g r ) initially, fo llowed by m ore than 485 
m g (7.46 g r ) but not m ore than 500 m g 
(7.69 g r ) every 3 hours or 970 m g (14.92 
g r ) but not more than 1,000 m g (15.38 
g r ) every 6 hours w hile symptoms persist 
not to exceed 4,000 m g (61.52 g r ) in 24 
hours fo r not m ore than 3 days. For chil
dren under 12 years, there is no recom 
mended dosage except under the advice 
and supervision of a  physician.

(v i) For products containing more 
than 500 mg (7.69 gr) but not more than 
650 mg (10 gr) per dosage unit. Adu lt 
oral dosage is m ore than 500 m g (7.69

gr) but not more than 650 m g (10 gr) 
every 4 hours while symptoms persist not 
to exceed 3,900 m g (60 gr ) in 24 hours for 
not more than 3 days. F o r children un
der 12 years, there is no recommended 
dosage except under the advice and su
pervision o f a physician.

(4 ) Labeling. The Panel recommends 
the Category I  labeling fo r  antipyretic 
active ingredients. (See part IV . para
graph  B .l .  below— Category I  Labeling.) 
In  addition, the Panel recommends the 
follow ing specific labeling: (i )  Warnings,
(a ) “This product contains aspirin. Do 
not" take this product if you are allergic 
to aspirin  or if you have asthm a except 
under the advice and supervision of a 
physician”.

(b )  “D o  not take this product during 
the last 3 months o f pregnancy except 
under the advice and supervision of a 
physician”.

(c ) F o r oral product formulations to 
be chewed before swallow ing: “Do not 
take this product fo r at least 7 days af
ter tonsillectomy or oral surgery except 
under the advice and  supervision of a 
physician”.

(ii ) Standard aspirin dosage unit. In 
the previous discussion on “standard 
strength” dosage forms, the Panel made 
clear the need to indicate both the quan
tity o f aspirin per tablet, teaspoon or 
other dosage unit as well as the quantity 
by which a  particu lar product contain
ing aspirin  differs per dosage unit from 
the established standard of 325 mg (5 
g r ) aspirin per dosage unit. (See part
H . paragraph  E. above— Standard Dos
age U n it and Analgesic Equivalence 
Value.)

The Panel recommends that all prod
ucts containing aspirin  be clearly la
beled as containing aspirin on the prin
cipal display panel. In  addition, labeling 
shall state in metric units and secondar
ily in apothecary units the quantity of 
aspirin  per dosage unit. As previously 
stated, such labeling w ill not only benefit 
all consumers but will alert those indi
viduals having sensitivity to aspirin.

(a ) Products containing the standard 
aspirin dosage unit. The Panel recom
mends that products containing only 325 
m g (5 g r ) aspirin  per dosage unit be 
clearly labeled on the principal display 
panel: “Contains the standard strength 
o f 325 m g (5 g r ) aspirin per dosage unit”. 
The term “dosage un it” m ay be replaced 
by the applicable dosage form  such as 
tablet or capsule.

(b )  Products containing aspirin in an 
amount different than the standard as
pirin dosage unit. W h ile  the Panel rec
ommends that products contain only 325 
m g (5 g r ) aspirin per dosage unit, if the 
Food and D rug  Adm inistration is unable 
to implement this recommendation, the 
Panel recommends that products con
taining an  am ount of aspirin other than 
325 m g (5 g r ) aspirin per dosage unit 
be clearly labeled on the principal dis
play panel: “Contains nonstandard 
strength of X  m g (X  g r ) aspirin per 
dosage unit com pared to the established 
standard of 325 m g (5 gr ) aspirin per 
dosage un it”. The actual amount “X  o
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aspirin for the specific product shall be 
used. The term “dosage unit” may be re
placed by the applicable dosage form 
such as tablet or capsule.
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b. Acetaminophen. T h e  Panel con
cludes that acetaminophen is a  safe and  
effective O TC  antipyretic when taken in  
the recommended dosage of 325 to 650 
flig every 4 hours while fever persists not 
to exceed 4,000 m g in  24 hours fo r  not 
more than 3 days.

(1) Effectiveness. A  num ber o f studies 
have been done on the antipyretic effects 
of acetaminophen (Refs. 1 through 6 ). 
Acetaminophen has been shown to be 
effective. However, there has been no  
assay in which the relative antipyretic 
potency of acetaminophen com pared to 
aspirin has been computed. A n  exam ina
tion of the data in  the studies by Eden  
and Kaufm an (R ef. 2 ), Cornely and R it
ter (Ref. 3 ), Colgan and M intz (R ef. 4 ), 

Hunter (Ref. 5) seem to indicate 
that acetaminophen is a  less potent an 
tipyretic than aspirin. However, if  one 
examines the recent study by T ar lin  et 
ai. and constructs m ean temperature 
lowering curves, the total effect o f aceta
minophen and aspirin appear to be com
parable (Ref. 6 ), while the data o f Steele 

indicate a  slight superi- 
nty for acetaminophen. However, since 

only one dose of acetaminophen and the

same m g dose o f aspirin  were compared  
in these later two studies, it is impossible 
to make a  statement on relative potency 
since dose-effect curves were not defined.

(2 ) Safety. The safety of acetam ino
phen has been discussed earlier in  this 
document. (See part I I I . paragraph  
B .l.b .(2 ) above— Safety.)

(3 ) Dosage, ( i )  For products contain
ing 325 mg (5 gr) per dosage unit, (a )  
Standard schedule.— A du lt oral dosage is 
325 m g (5 g r ) to 650 m g (10 g r ) every 4 
hours while fever persists not to exceed
3,900 m g (60 g r ) in  24 hours fo r  not more  
than  3 days. Children 11 to under 12 
years oral dosage is 487.5 m g (7.5 g r )  
every 4 hours while fever persists not to 
exceed 2,437.5 m g (37.5 g r ) in 24 hours fo r  
not more than 3 days. Children 9 to 
under 11 years oral dosage is 406.3 m g  
(6.25 g r ) every 4 hours while fever per
sists not to exceed 2,031.5 m g (31.25 g r )  
in 24 hours fo r  not m ore than 3 days. 
Children 6 to under 9 years oral dosage is 
325 m g (5 g r ) every 4 hours w hile fever 
persists not to exceed 1,625 m g (25 g r ) in  
24 hours fo r  not m ore than 3 days. C h il
dren 4 to under 6 years oral dosage is
243.8 m g (3.75 g r ) every 4 hours while  
fever persists not to exceed 1,219 m g  
(18.75 g r ) in 24 hours fo r  not m ore than  
3 days. Children 2 to under 4 years oral 
dosage is 162.5 m g (2.5 g r ) every 4 hours  
while fever persists not to exceed 812.5 
m g (12.5 g r ) in 24 hours fo r not more 
than 3 days. For children under 2 years, 
there is no recommended dosage except 
under the advice and  supervision o f a  
physician.

(b )  Nonstandard schedule.— Adult
oral dosage is 325 m g (5 g r ) to 975 m g 
(15 g r ) initially, followed by 650 m g (10 
g r ) every 4 hours while symptoms per
sist not to exceed 3,900 m g (60 g r ) in 24 
hours fo r  not more than 3 days. For 
children under 12 years, there is no rec
ommended dosage except under the ad 
vice and supervision of a  physician.

(i i )  For products containing 80 mg 
\l.23 gr) per dosage unit. Children 11 to 
under 12 years oral dosage is 480 m g (7.38 
g r ) every 4 hours while fever persists not 
to exceed 2,400 m g (36.9 g r ) in 24 hours 
fo r  not m ore than  3 days. Children 9 to 
under 11 years oral dosage is 400 m g (6.15 
g r ) every 4 hours while fever persists not 
to exceed 2,000 m g (30.75 g r ) in  24 
hours fo r  not m ore than 3 days. Ch il
dren 6 to under 9 years oral dosage is 320 
m g (4.92 g r ) every 4 hours while fever 
persists not to exceed 1,600 m g (24.6 g r ) 
in 24 hours fo r  not m ore than 3 days. 
Children 4 to under 6 years oral dosage 
is 240 m g (3.69 g r ) every 4 hours while  
fever persists not to exceed 1,200 m g  
(18.45 g r ) in 24 horns fo r  not more than  
3 days. Children 2 to under 4 years oral 
dosage is 160 m g (2.46 g r ) every 4 hours 
while fever persists not to exceed 800 m g  
(12.3 g r ) in  24 hours fo r  not more than 3 
days. For children under 2 years, there is 
no recommended dosage except under 
the advice and supervision of a  physician.

(iii) For products containing 500 mg 
(7.69 gr) per dosage unit. Adu lt oral dos
age is 500 m g (7.69 g r ) to 1,000 m g (15.38 
g r ) initially, fo llowed by 500 m g (7.69 g r )  
every 3 hours or 1,000 m g (15.38 g r ) every

6 hours while symptoms persist not to 
exceed 4,000 m g (61.52 g r ) in  24 hours fo r  
not m ore than  3 days. For children under 
12 years, there is no recommended dos
age except under the advice and super
vision o f a  physician.

(4 ) Labeling. The  Panel recommends 
the Category I  labeling fo r  antipyretic  
active ingredients. (See part IV . p a ra 
graph  B .l. below— Category I  Labeling.) 
In  addition, the Panel recommends the 
fo llow ing specific labeling: ( i )  Warn
ings. (a ) “D o  not exceed recommended 
dosage because severe liver dam age may  
occur”.

(b )  “D o  not take this product fo r  the 
treatm ent o f arthritis except under the 
advice and  supervision o f a  physician”.

(i i )  Standard acetaminophen dosage 
unit. In  the previous discussion on  
“standard strength” dosage forms, the 
Panel m ade clear the need to indicate  
both the quantity o f acetam inophen per 
tablet, teaspoon or other dosage unit as 
well as the quantity by which a  particu
la r  product containing acetam inophen  
differs per dosage unit from  the estab
lished standard o f 325 m g (5 g r ) acet
am inophen per dosage unit. (See part
n .  paragraph  E. above— Standard  D os
age U n it and  Analgesic Equivalence 
Value.) .»•

The Panel recommends that all p rod 
ucts containing acetam inophen be clear
ly labeled as containing acetaminophen  
on the principal display panel. In  addi
tion, labeling shall state in metric units 
and secondarily in apothecary units the 
quantity o f acetaminophen per dosage  
unit.

(a )  Products containing the standard 
acetaminophen dosage unit. T h e  Panel 
recommends that products containing  
only 325 m g (5 g r ) acetam inophen per 
dosage unit be clearly labeled on the 
principal display panel: “Contains the 
standard strength of 325 m g (5 g r ) ace
tam inophen per dosage un it” . The term  
“dosage unit” m ay be replaced by the 
applicable dosage form  such as tablet 
or capsule.

(b )  Products containing acetamino
phen in an amount different than the 
standard acetaminophen dosage unit. 
W h ile  the Panel recommends that p rod 
ucts contain only 325 m g (5 g r ) aceta
m inophen per dosage unit, if the Food  
and D rug  Adm inistration is unable to 
im plem ent this recommendation the  
Panel recommends that only nonstand
ard  dosage units o f 500 m g (7.69 g r ) be 
recognized fo r acetam inophen in addi
tion to the standard dosage un it o f 325 
m g (5 g r ) . The Panel recommends that 
products containing 500 m g (7.69 g r ) of 
acetam inophen per dosage unit be clear
ly labeled on the principal display  
panel: “Contains nonstandard strength  
of 500 m g (7.69 g r ) acetam inophen per 
dosage unit com pared to the established  
standard o f 325 m g (5 g r ) acetam ino
phen per dosage un it”. The term “dosage 
unit” m ay be replaced by the applicable  
dosage fo rm  such as tablet o r capsule.
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c. Calcium carbaspirin. The Panel con
cludes that calcium carbaspirin  is a  safe  
and effective O T C  antipyretic when  
taken in the recommended dosage o f 414 
to 828 m g every 4 hours while fever 
persists not to exceed 4,968 m g in 24 
hours fo r  not m ore than 3 days.

(1 ) Effectiveness. The  Panel concludes 
that calcium  carbaspirin  is effective, not 
based on controlled clinical studies, but 
on the fact that the absorbed moiety is 
aspirin, discussed fu lly above, and that 
adequate bioavailability has been estab
lished dem onstrating an  effect sim ilar to 
aspirin (Refs. 1 and  2 ). (See part H I  
paragraph  B .l.c . above— Calcium  carb 
aspirin.)

(2 ) Safety. T h e  safety o f calcium  
carbaspirin  has been discussed earlier in  
this document. (See part H L  paragraph  
B .l.c . (2 ) above— Safety.)

(3 ) Dosage. Adu lt o ra l dosage is 414 to 
828 m g every 4 hours while fever persists 
not to exceed 4,968 m g in 24 hours fo r  not 
m ore than 3 days. Children 11 to under 
12 years oral dosage is 621 m g every 4 
hours while fever persists not to exceed 
3,105 m g in 24 hours fo r not more than  
3 days. Children 9 to under 11 years oral 
dosage is 517.5 m g every 4 hours while  
fever persists not to exceed 2,587.5 m g in  
24 hours fo r not more than 3 days. C h il
dren 6 to under 9 years oral dosage is 414 
m g every 4 hours while fever persists not 
to exceed 2,070 m g in 24 hours fo r not 
more than 3 days. Children 4 to under 
6 years oral dosage is 310.5 m g every 4 
hours while fever persists not to exceed
1,552.5 m g in 24 hours fo r  not more than  
3 days. Children  2 to under 4 years oral 
dosage is 207 m g every 4 hours while  
fever persists not to exceed 1,035 m g in  
24 hours fo r not m ore than 3 days. For 
children under 2 years, there is no recom 
mended dosage except under the advice 
and supervision of a  physician.

(4 ) Labeling. The Panel recommends 
the Category I  labeling fo r antipyretic 
active ingredients. (See part IV . p a ra 

graph B .l. below— Category I  Labeling.) 
In  addition, the Panel recommends the 
follow ing specific labeling : ( i )  Warnings. 
(a )  “This product contains aspirin. Do  
not take this product if you are allergic 
to aspirin or if you have asthm a except 
under the advice and supervision o f a 
physician”.

( b )  “D o not take this product during  
the last 3 months of pregnancy except 
under the advice and  supervision of a  
physician”.

(c ) For oral product form ulations to be 
chewed before swallow ing: “Do not take 
this product for at least 7 days after 
tonsillectomy or oral surgery except 
under the advice and supervision of a 
physician” .

(ii) Analgesic equivalence value. In  
the previous discussion on “standard  
strength” dosage form s the Panel made 
clear the need to indicate the quantity of 
calcium carbaspirin  per tablet, tea
spoon or other dosage unit as well as the 
quantity by which a  particu lar product 
containing calcium carbaspirin  differs 
per dosage unit from  the established  
standard o f 325 m g (5 gr ) aspirin. (See  
part II . paragraph  E. above— Standard  
Dosage U n it and Analgesic Equivalence 
Value.)

The Panel recommends that products 
containing calcium carbaspirin  be clearly  
labeled on the principal display panel: 
“Equivalent to X  m g (X  g r ) per dosage 
unit o f the established standard o f 325 
m g (5 g r ) aspirin per dosage unit” . The  
actual am ount o f “X ” o f equivalent 
analgesic effectivness fo r the specific 
product shall be used. The  term “dosage 
unit” m ay be replaced by the applicable  
dosage form  such as tablet o r capsule. For 
example, a  product containing 414 m g  
calcium carbaspirin  per tablet (dosage  
unit) shall be labeled, “Equivalent to 325 
m g (5 g r ) per tablet o f the established  
standard o f 325 m g (5 g r ) aspirin per 
tablet”.
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d. Choline salicylate. The Panel con
cludes that choline salicylate is a  safe  
and effective O T C  antipyretic when  
taken in the recommehdéd dosage of 435 
to 870 m g every 4 hours while fever per
sists not to exceed 5,220 m g in 24 hours 
fo r  not more than 3 days.

(1 ) Effectiveness. A  num ber o f studies 
have been done on the antipyretic effects 
of choline salicylate.

B ro h -K ah n  reported on the results of 
a cooperative study involving 1,200 p a 
tients (R ef. 1 ). H e did show statistically  
significant blood salicylate levels a fter  
the adm inistration o f choline salicylate. 
However, the in form ation on its anti
pyretic effect is largely  anecdotal.

H unt studied the antipyretic effect of 
choline salicylate and  found it to be an  
active antipyretic (R ef. 2 ), however, 
there was no direct comparison w ith a  
drug such as aspirin.

Leary  again  demonstrated the rapid  
absorption o f choline salicylate and the

appearance o f salicylate in the plasma 
(R ef. 3 ). The m ajor evidence for the 
antipyretic efficacy of choline salicylate 
other than the demonstration of effective 
blood levels is the study by Tupper (Ref.
4 ). This is not a controlled study but does 
demonstrate the temperature-lowering 
effect follow ing the administration of 
choline salicylate.

These studies show that the drug is 
effective. However, they were not de
signed to determine whether they are 
m ore or less potent than an  equivalent 
m g dose o f aspirin and so its relative 
antipyretic potency cannot be deter
m ined based upon the studies.

(2 ) Safety. The safety of choline salic
ylate has been discussed earlier in this 
document. (See part I I I . paragraph 
B .l.d .(2 ) above— Safety.)

(3 ) Dosage. Adu lt oral dosage is 435 to 
870 m g every 4 hours while fever persists 
not to exceed 5,220 m g in 24 hours for 
not more than 3 days. Children 11 to 
under 12 years oral dosage is 652.5 mg 
every 4 hours while fever persists not to 
exceed 3,262.5 m g in 24 hours for not 
more than 3 days. Children 9 to under 11 
years o ra l dosage is 543.8 mg every 4 
hours while fever persists not to exceed 
2,719 m g in 24 hours fo r not more than 
3 days. Children 6 to under 9 years oral 
dosage is 435 m g every 4 hours while 
fever persists not to exceed 2,175 mg in 
24 hours fo r  not more than  3 days. Chil
dren 4 to under 6 years oral dosage is
326.5 m g every 4 hours while fever per
sists not to exceed 1,632.5 m g in 24 hours 
fo r not m ore than 3 days. Children 2 to 
under 4 years oral dosage is 217.5 mg 
every 4 hours while fever persists not to 
exceed 1,087.5.. m g in  24 hours for not 
more than 3 days. Children under 2 years, 
there is no recommended dosage except 
under the advice and  supervision of a 
physician.

(4 ) Labeling. The  Panel recommends 
the Category I  labeling for antipyretic 
active ingredients. (See part IV. para
graph  B .l. below— Category I  Labeling.) 
In  addition, the Panel recommends the 
follow ing specific labeling: (i )  Warning. 
“D o not take this product if you are al
lergic to salicylates except under the ad
vice and supervision of a  physician”.

(ii ) Analgesic equivalence value. In 
the previous discussion on “standard 
strength” dosage form s the Panel made 
clear the need to indicate the quantity 
of choline salicylate per tablet, teaspoon
fu l or other dosage unit as well as the 
quantity by which a particular produc 
containing choline salicylate differs per 
dosage unit from  the established stand
a rd  of 325 m g sodium salicylate per dos
age unit. (See part II . paragraph l . 
above— Standard  Dosage U n it and Anal
gesic Equivalence Value.)

The  Panel recommends that products  

containing choline salicylate be 
labeled on the principal display Pa.ne-f 
“Equivalent to X  m g per dosage unit oi 
the established standard o f 325 mg 
dium  salicylate per dosage unit • 
actual am ount of “X ” of equivalent anal 
gesic effectiveness fo r the specific pr 
uct shall be used. The  term ‘ d°sageum t  
m av b e  replaced bv  the applicable dosage 
form  such as tablet or capsule. For ex
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ample, a  product containing 435 m g  
choline salicylate per tablet (dosage  
unit) shall be labeled, “Equivalent to 325 
mg per tablet of the established standard  
of 325 mg sodium salicylate per tablet” .
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e. Magnesium salicylate. The Panel 
concludes that m agnesium  salicylate is 
safe and effective as an  O T C  antipyretic  
in the recommended dosage o f 325 to 650 
mg every 4 hours while fever persists not 
to exceed 4,000 m g in 24 hours fo r not 
more than 3 days.

(1) Effectiveness-. The effectiveness o f 
magnesium salicylate has been discussed 
earlier in this document. A lthough the 
Panel found no controlled clinical anti
pyretic studv of m aenesium  salicylate, 
adequate studies showing bioavailability  
have been done (R ef. 1) and  there is no 
reason to believe it a  less effective 
antipyretic than sodium salicylate. (See  
part III, paragraph  B. 1 .e. (1 ) above—  
Effectiveness.)

(2) Safety. T h e  safety o f magnesium, 
salicylate has been discussed earlier in  
this document. (See part m .  paragraph  
B.l.e.(2) above— Safety.)
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(3) Dosage. Adult oral dosage is 325 to 
650 mg every 4 hours while fever persists 
not to exceed 3,900 m g in 24 hours fo r not 
more than 3 days. Children 11 to under 
12 years oral dosage is 487.5 m g every 4 
hours while fever persists not to exceed
2.437.5 mg in 24 hours fo r  not more than  
3 days. Children 9 to under 11 years oral 
dosage is 406.3 m g every 4 hours while  
fever persists not to exceed 2,031.5 m g  
to 24 hours fo r not more than  3 days. 
Children 6 to under 9 years oral dosage 
is 325 mg every 4 hours while fever per
sists not to exceed 1,625 m g in  24 hours 
for not more than 3 days. Children 4 to 
under 6 years oral dosage is 243.8 m g  
every 4 hours while fever persists not to 
exceed 1,219 mg in 24 hours fo r  not more 
than 3 days. Children 2 to under 4 years 
2 5  (*osage is 162.5 m g every 4 hours 
wnne fever persists not to exceed 812.5 
mg in 24 hours fo r not more than 3 
. ys. For children under 2 years, there 

no recommended dosage except under 
ne advice and supervision o f a  physician. 

thl4/'. The Pane l recommends
ne Category I  labeling fo r antipyretic 

v! I ngredients. (See P a rt  IV . p a ra -  
below— Category I  Labeling.)

■ 10n’ Panel recommends the 
ioiiowmg specific labeling: (i )  Warning. 

not take this product if  you are

allergic to salicylates except under the 
advice and supervision of a  physician” .

(ii ) For products containing more 
than 50 mEq of magnesium in the rec
ommended daily dosage. Warning. “Do  
not take this product if you have kidney 
disease except under the advice and su
pervision of a  physician”.

(iii) Analgesic equivalence value. In  
the previous discussion on “standard  
strength” dosage form s the Panel m ade  
clear the need to indicate the quantity of 
m agnesium  salicylate per tablet, teaspoon  
or other dosage unit as well as the quan 
tity by which a particu lar product con
taining m agnesium  salicylate differs 
clinically per dosage unit from  the es
tablished standard of 325 m g sodium sali
cylate per dosage unit. (See P a rt II. p a ra 
graph  E. above— Standard  Dosage U n it  
and Analgesic Equivalence Value.)

The Panel recommends that products 
containing m agnesium  salicylate be 
clearly labeled on the principal display  
panel:. “Equivalent to X  m g per dosage 
unit of the established standard of 325 
m g sodium salicylate per- dosage unit”. 
The actual am ount o f “X ” o f equivalent 
analgesic effectiveness fo r the specific 
product shall be used. The term “dosage 
unit” m ay be replaced by the applicable  
dosage fo rm  such as tablet or capsules. 
For example, a product containing 325 
m g m agnesium  salicylate per tablet 
(dosage un it) shall be labeled, “Equiva
lent to 325 m g per teaspoon of the es
tablished standard of 325 m g sodium sali
cylate per tablet” .

f. Sodium salicylate. The Panel con
cludes that sodium salicylate is a  safe  
and effective O T C  antipyretic when  
taken in the recommended dosage of 325 
to 650 m g every 4 hours while fever per
sists not to exceed 4,000 m g in 24 hours 
fo r not more than 3 days.

(1 ) Effectiveness. A lthough sodium sa
licylate is an  effective antipyretic, it is 
probably only 0.6 times as effective as 
aspirin. In  a  controlled studv, Seed in 
vestigated the antipyretic effects in p a 
tients w ith chronic cancer and associated 
infectious processes. He" determ ined that 
sodium salicylate in this population was 
0.6 times as potent as aspirin (Refs. 1 and  
2 ). This is the only controlled study in  
which an  assay was carried out so that 
the relative potency of one antipyretic as 
compared w ith the standard, aspirin, 
could be determined.

(2 ) Safety. The safety o f sodium salic
ylate has been discussed earlier in this 
document. (See part I I I . paragraph  B .l.f. 
(2 ) above— Safety.)

(3 ) Dosage, ( i )  For products contain
ing 325 mg per dosage unit, (a )  Stand
ard schedule. Adu lt oral dosage is 325 to 
650 m g every 4 hours while fever persists 
not to exceed 3,900 m g in 24 hours fo r  not 
more than 3 days. Children 11 to under 
12 years o ra l dosage is 487.5 m g every 4 
hours while fever persists not to exceed
2,437.5 m g in 24 hours fo r  not more than  
3 days. Children 9 to under 11 years oral 
dosage is 406.3^mg every 4 hours while  
fever persists not to exceed 2,031,5 m g in  
24 hours fo r not more than 3 days. C h il
dren 6 to under 9 years oral dosage is 325 
m g every 4 hours while fever persists not 
to exceed 1,625 m g in 24 hours fo r  not

more than  3 days. Children 4 to under 6 
years oral dosage is 243.8 m g every 4 
hours while fever persists not to exceed 
1,219 m g in 24 hours fo r not m ore than 3 
days. Children 2 to under 4 years oral 
dosage is 162.5 m g every 4 hours while  
fever persists not*to exceed 812.5 m g in 
24 hours fo r  not more than  3 days. For  
children under 2 years, there is no rec
ommended dosage except under the ad 
vice and supervision of a physician.

(b )  Nonstandard schedule. Adu lt oral 
dosage is 325 m g to 975 m g initially, fo l
lowed by 650 m g every 4 hours while  
symptoms persist not to exceed 3,900 m g  
in 24 hours fo r not more than  3 days. For  
children under 12 years, there is no rec
ommended dosage except under the ad 
vice and supervision o f a  physician.

(ii) For products containing more than 
325 mg but not more than 421 mg per 
dosage unit. A du lt oral dosage is m ore  
than 325 m g but not m ore than 842 
m g initially, followed by m ore than  325 
m g but not m ore than  421 m g every
3 hours while symptoms persist not to  
exceed 3,789 m g in 24 hours fo r  not 
m ore than  3 days. For children under 
12 years, there is no recommended  
dosage except under the advice and su
pervision of a  physician.

(iii) For products containing more 
than 421 mg but not more than 485 mg 
per dosage unit. Adu lt oral dosage is 
m ore than 421 m g but not m ore than  
970 m g initially, followed by m ore than  
421 m g but not more than  485 m g every
4 hours or 842 m g but not m ore than  
970 m g every 6 hours while symptoms 
persist not to exceed 3,880 m g in  24 
hours fo r  not m ore than 3 days. F o r  
children under 12 years, there is no  rec
ommended dosage except under the ad 
vice and supervision o f a  physician.

(iv ) For products containing more 
than 485 mg but not more than 500 mg 
per dosage unit. A du lt oral dosage is 
m ore than 485 m g but not m ore than
1.000 m g initially, followed by more than  
485 m g but not more than 500 m g every  
3 hours or 970 m g but not m ore than
1.000 m g every 6 hours while symptoms 
persist not to exceed 4,000 m g in 24 
hours fo r  not m ore than  3 days. For  
'children under 12 years, there is no  
recommended dosage except under the 
advice and supervision o f a  physician.

(v )  For products containing more 
than 500 mg but not more than 650 mg 
per dosage unit. Adu lt oral dosage is more 
than 500 m g but not m ore than 650 m g  
every 4 hours while symptoms persist 
not to exceed 3,900 m g in 24 hours fo r  
not more than 3 days. Fo r children un 
der 12 years, there is no recommended  
dosage except under the advice and  
supervision o f a  physician.

(4 ) Labeling. The  Panel recommends 
the Category I  labeling fo r  antipyretic 
active ingredients. (See pa rt  IV . p a ra 
graph  B .l. below— Category I  Labeling.) 
In  addition, the Panel recommends the 
follow ing specific labeling: ( i )  Warning: 
“D o  not take this product if you are  
allergic to salicylates except under the 
advice and supervision o f a  physician”.

(ii ) For products containing 0.2 mEq 
(5 mg ) o r higher of sodium per dosage 
unit. The  labeling o f the product contains

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



35450 PROPOSED RULES

the sodium content per dosage un it (eig., 
tablet, teaspoonful) If it Is 0.2 m Eq (5 
m g) or higher.

(iii) For products containing more 
than 5 mEq (.125 m g) sodium in the 
maximum recommended daily dosage. 
Warning. “D o not take this product if  
you are on a sodium restricted diet ex
cept under the advice and  supervision  
o f a  physician” .

T h e  Panel recommends that all p rod 
ucts containing sodium  salicylate be  
clearly labeled as containing sodium  
salicylate on the principal display panel.

( a )  Products containing the stand
ard sodium salicylate dosage unit. The  
Panel recommends that products con
tain ing only 325 m g sodium salicylate per 
dosage unit be clearly labeled on the 
principal display p a n e l :-“Contains the 
standard strength o f 325 m g sodium  
salicylate per dosage unit” . T h e  term  
“dosage unit” m ay be replaced by the 
applicable dosage form  such as tablet 
or capsule.

(b ) Products containing sodium salicy
late in an amount different than the 
standard sodium salicylate dosage unit. 
W h ile  the P anel recommends that prod 
ucts contain only 325 m g sodium  salicy
late per dosage unit, if  the Pood and  
D rug  Adm inistration is unable to im -

* plement this recommendation, the Panel 
recommends that products containing an  
am ount o f sodium salicylate other than  
325 m g sodium salicylate per dosage unit 
be clearly labeled on the principal dis
play panel: “Contains nonstandard  
strength o f X  m g sodium salicylate per 
dosage unit com pared to the established  
standard o f 325 m g sodium  salicylate  
per dosage un it”. The actual am ount o f 
“X ” of sodium salicylate fo r the specific 
product shall be used. T h e  term  “dosage 
unit” m ay be replaced by the applicable  
dosage form  such as tablet o r capsule.
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CATEGORY I  LABELING

The Panel recommends the follow ing  
Category I  labeling fo r  antipyretic active 
ingredients to be generally recognized  
as safe and effective and  not m isbranded  
as well as any specific labeling discussed 
in the individual ingredient statements:
a. Indications. “For the reduction o f 
fever”.

b. Warnings. (1 ) “ I f  fever persists fo r  
more than  3 days (72 h o u rs ), o r recurs, 
consult your physician”.

(2 ) For products containing salicylates.
( i )  “Take this product fo r the treatm ent 
o f arthritis only under the advice and  
Supervision of a  physician”.

(ii )  “Stop taking this product if  r in g 
ing in the ears or other symptoms occur”.

(iii) For products intended for oral 
administration as a  solid dosage form, 
e.g„ tablets, (a ) “Adu lts: D rink  a  fu ll 
glass of water w ith  each dose”.

(b )  “Children under 12 years: D rink  
w ater w ith each dose”.

(iv ) “Caution: D o  not take this p rod 
uct if you have stomach distress, ulcers 
or bleeding problems except under the 
advice and  supervision of a physician”.

(v ) “Caution: D o  not take this p rod 
uct if you are presently taking a  pre
scription drug fo r  anticoagulation  
(th inning the b lood ), diabetes, gout or 
arthritis except under the advice and  
supervision of a  physician”.

The Panel recognizes that there are 
few, if any, O T C  products marketed ex 
clusively as antipyretics. The  vast m a jo r
ity of products are labeled combinations 
of antipyretics-analgesics.

The Panel finds that some antipyretic- 
analgesics have a lower antipyretic re la 
tive potency when com pared to aspirin  
(the standard ) than the relative potency  
of their analgesic effects. The Panel finds 
that there are few  well-controlled anti
pyretic clinical trials. Since the m ajor  
reason fo r taking antipyretic-analgesics 
is usually pain relief, the inclusion of 
antipyretic dosage in form ation on the 
labeling of these products showing dos
age schedules at variance from  the 
dosage based on analgesic efficacy would  
be confusing to the public. Therefore, the 
Panel recommends that future labeling  
of effective antipyretics follow  the label
ing used for single entities and com bina
tions in the labeling sections o f an a l
gesics, except fo r the duration o f use 
which should be no m ore than 3 days fo r  
antipyretic use. (See P a rt  in.— A N A L 
G E S IC  A G E N T S .)

2. Category I I  conditions under which 
antipyretic agents are not generally rec
ognized as safe and effective or are mis
branded.

CATEGORY II  ACTIVE INGREDIENTS

The Panel has classified the follow ing  
claimed antipyretic active ingredients as 
not generally recognized as safe and  e f
fective or are m isbranded :
A cetan U id  P hen acetln
Io d o py rln e  Q u in in e

a. Acetanilid. The Panel concludes that 
acetanilid is an  effective O T C  antipyretic 
when taken in the recommended dosage 
of 200 to 300 m g bu t is not safe fo r O T C  
use.

(1 ) Effectiveness. N o  suitable designed  
clinical assays on acetanilid have been 
reported in the literature. Nevertheless, 
it is recognized* that acetanilid is an  e f
fective antipyretic agent.

In  tho A M  A Drug Evaluations, acet
anilid is listed as having historical in 
terest being the first coal tar analgesic-  
antipyretic introduced into m edicine' 
(R ef. 1 ). However, it is stated that there 
is “no justification fo r  using acetanilid  
in preference to less toxic and equally e f
fective mild analgesics.”

(2 ) Safety. The Panel concludes a fter  
a  review of the literature that this drug  
is not saf6 fo r  O T C  use.

The safety of acetanilid has been dis
cussed earlier in this document. (See  
part H I. paragraph  B.2.a.(2) above—  
Safety.) W oodbury  in  1970, summarized  
the case against this drug and stated  
that acetanilid is definitely more toxic

than phenacetin or acetaminophen (Ref. 
2 ). Severe methemoglobinemia occurs 
and possibly sulfhemoglobinemia. The 
dose required to produce these changes 
varies from  one individual to another, 
and there is some evidence that depend
ence on the drug m ay occur (R ef. 3 ).

Acetanilid has practically disappeared 
from  use since it is rapid ly  converted to 
aniline which causes methemoglobine
m ia _<Ref. 4 ). Furtherm ore, it has been 
implicated in the production of hemol
ysis in glucose-6-phosphate dehydroge
nase deficient individuals who form  a sig
nificant proportion o f the target 
population (R ef. 5 ).

(3 ) Evaluation. The Panel concludes 
because o f the high incidence of toxic 
effects and the relative unfavorable mar
gin o f safety that the risks from  use out
weigh any benefit and  therefore classi
fies acetanilid not safe fo r  use as an OTC 
antipyretic.
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b. Iodopyrine. The  Panel finds that 
there are no data  to demonstrate effec
tiveness but there are data showing it not 
safe and therefore concludes that iodo
pyrine is not safe and not effective for 
use as an  O TG antipyretic.

(1 ) Effectiveness. N o  studies were 
found concerning the effectiveness of 
this iodide salt o f antipyrine for use as 
an O T C  antipyretic. The lack of demon
strated effectiveness fo r use of iodopy
rine as an  O T C  analgesic has been dis
cussed earlier in  this document. (See 
part H I. paragraph  B .2 .c .(l) above— 
Effectiveness.)

(2 ) Safety. The  safety of iodopynne
has been discussed earlier in this docu
ment. (See part IH . paragraph  B.2.c.(2) 
above— Safety .)* The  Panel concludes 
that iodopyrine is not safe fo r use as an 
O T C  antipyretic, .

(3 ) Evaluation. The Panel finds that 
iodopyrine is not safe  fo r O T C  use be
cause of the significantly high availa
bility of iodide follow ing oral adminis
tration and  increased likelihood of io- 
dism. Accordingly, the Panel concludes 
that the risks from  use o f iodopyrine out
weigh any possible benefit and classm 
the ingredient unsafe fo r use as an
antipyretic. .

c. Phenacetin. The  Panel concludes 
that phenacetin is an  effective OTC  a 
tipyretic but not safe fo r  O T C  use be
cause o f the high potential fo r abuse, e 
high potential fo r  harm  to the kidney
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and the possibility of hemolytic anem ia  
and methemoglobinemia resulting from  
abuse (Ref. 1 ), and the lack of com
pensating benefits of the drug. The bene
fit to risk ratio of phenacetin compounds 
compares un favorably  w ith other single 
agents and combination antipyretic  
preparations available to target popu
lations. 1

(1) Effectiveness. The antipyretic e f
fect of phenacetin has been investigated  
by Mintz (Ref. 2 ). H e studied the com
parative antipyretic effects expressed in  
percent of initial tem perature and found  
that aspirin was more effective than  
phenacetin. H e studied these compounds 
in 20 febrile children under th e  age of 
5 years who were given a  single standard  
dose of 60 mg phenacetin per year of age  
and compared them w ith 20 febrile  
children given aspirin in a  standard dose 
of 65 mg per year of age. Rectal tem 
peratures were taken y2, 1, 2, 3 and  4 
hours following the adm inistration of 
drugs. Aspirin was more effective than  
phenacetin in lowering the body tem 
perature whether it was expressed in  
percent of initial tem perature or whether 
it was expressed in terms o f the 
average temperature. The author con
cludes that h a lf doses of aspirin  are as 
effective as fu ll doses b f phenacetin. 
Thus, phenacetin appears to be h a lf as 
effective as aspirin in  terms o f its anti
pyretic effects.

(2) Safety. The safety o f phenacetin  
has been discussed earlier in this docu
ment. (See part H I, paragraph  B.2.d.(2) 
above— Safety.)

(3) Evaluation. The Pane l concludes 
that because of the hierh potential fo r  
abuse, the high potential fo r  harm  to the 
kidney and the possibility of hemolytic 
anemia and methemoglobinemia result
ing from abuse, the risks from  the use of 
phenacetin outweigh any benefit and  
therefore classifies phenacetin not safe  
for OTC use as an antipyretic.
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d. Quinine. The Panel concludes that 
k +0 *s an active O T G  antipyretic  
but that it is not safe fo r  O T C  use.'

(1) Effectiveness. The Panel notes that 
Kollo states, “The antipyretic effect of 
Quinine is not very prom inent except in  
tkfe£\ of malaria. The striking effect in  
ms disease is due to its specific an ti- 

ac^ on- The weak antipyretic 
Quinine has in other febrile  

u ° ns seems to be due to m ainly  
peripheral general inhibitory effect on 
metabolism and suppression of skeletal 
muscle activity” (Ref. i> .

j?afety- The safety of quinine has 
oeen discussed earlier in this document
nhm, Part I IL  Paragraph  B.2.e.(2) 
above— Safety.)
thlV  ,^ va ûation. The Panel concludes 

because of the high incidence of

hypersensitivity in the effective antipy
retic dosage, the risks from  the use of 
quinine outweigh any benefit, and there
fore, classifies quinine not safe fo r use 
as an  O T C  antipyretic.
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CATEGORY I I  LABELING

The Panel has examined the subm it
ted labeling claims fo r antipyretics alone 
and fo r combination products with non
antipyretic ingredients and has placed  
certain claims into Category n. These  
Category I I  claims have been categorized  
by the Panel as claims that are unsup
ported by scientific data or by sound the
oretical reasoning, claims that are not 
clearly defined or clinically recognized, 
claims that require prior diagnosis and  
care of a  physician, claims that are m is

le a d in g  or specifically contraindicated, 
and  claims that contain m odifying ad 
jectives associating fever w ith illnesses.

Several o f the claims considered by the 
Panel are Category n  claims fo r one or 
more o f the above reasons. A n  individual 
claim  m ay include one, several or all of 
the reasons fo r  classifying a claim  as 
Category II. Therefore, it is difficult to 
outline an  individual claim  under one 
specific reason. A ll the reasons m en
tioned above including unacceptable 
claims related to product perform ance  
have been clearly defined elsewhere in  
this document. (See part I I I . paragraph  
B.2.a. above— Category I I  Labeling.)

The Panel has classified the follow ing  
labeling claims as Category I I  claims: 
“fever o f colds and flu,” “reduce fever in 
simple headaches, m inor m uscular aches, 
neuritis, neu ra lg ia”, “reduces tem pera
ture and  calms the fretfulness and dis
com fort o f fever, the kind that comes 
with inoculations, common colds and  
teething”, “ fever accom panying colds or 
the flu”, “fever discom fort” , “fo r fever 
from  colds, flu, inoculations, m inor a il
ments, headache,' sore throat due to 
colds, tonsillectomy, teething”, and “hay  
fever”.

3. Category I I I  conditions for which 
the available data are insufficient to per
mit final classification at this time.

CATEGORY in  ACTIVE INGREDIENTS

The Panel has concluded that the 
available data are insufficient to perm it 
final classification of the follow ing  
claimed antipyretic active ingredients 
listed below. The Panel believes it rea 
sonable to provide 3 years fo r the devel
opment and review of such data. M a r 
keting need not cease during this time if  
adequate testing is undertaken. I f  ade
quate effectiveness and/or safety data are 
not obtained w ithin 3 years, however, 
the ingredients listed in this Category  
should no longer be marketed in O T C  
products:
A lu m in u m  asp ir in
A n tip y rin e
Salicylamide
Salsalate (salicylsalicylic acid)

a. Aluminum aspirin. The Panel con
cludes that alum inum  aspirin is safe but 
that there are insufficient data to deter
mine effectiveness as an  O T C  antipyretic 
in the recommended dosage of 365 m g to 
730 m g every 4 hours while fever per
sists not to exceed 4,380 m g in  24 hours 
fo r not more than 3 days.

(1 ) Effectiveness. The Panel recom
mends that if bioavailability studies 
show that alum inum  aspirin  produces 
blood levels com parable to those achieved 
with aspirin then it should be accepted 
as an  effective O T C  antipyretic and clas
sified as Category I  fo r this use.

The Panel recommends alternatively  
that if two clinical trials as described be
low show that alum inum  aspirin is an  
effective antipyretic it should be placed in 
Category I  fo r this use. (See part IV . 
paragraph  C. below— D ata  Required fo r  
Evaluation.)

(2 ) Safety. The safety o f alum inum  
aspirin has been discussed earlier in this 
document. (See part in. paragraph  
B.3.a.(2 ) above— Safety.)

(3 ) Proposed dosage. Adu lt oral dos
age is 365 to 730 m g every 4 hours while  
fever persists not to exceed 4,380 m g in  
24 hours fo r not more than 3 days. C h il
dren 11 to under 12 years oral dosage is 
365 m g every 4 hours while fever persists 
not to exceed 1,825 m g in 24 hours fo r  not 
more than 3 days. Children 9 to under 11 
years oral dosage is 305 m g every 4 hours  
while fever persists not to exceed 1,525 
m g in 24 hours fo r not more than 3 days. 
Children 6 to under 9 years oral dosage 
is 215 m g every 4 hours while fever per
sists not to exceed 1,075 m g in 24 hours 
fo r not more than 3 days. Children 4 to 
under 6 years ora l dosage is 180 m g every 
4 hours while fever persists not to exceed 
900 m g in 24 hours fo r  not more than 3 
days. Children 2 to under 4 years oral 
dosage is. 120 m g every 4 hours while  
fever persists not to exceed 600 m g in  24 
hours fo r  not more than 3 days. For chil
dren under 2 years, there is no recom 
mended dosage except under the advice 
and supervision o f a  physician.

(4 ) Labeling. The  Panel recommends 
the Category I  labeling fo r antipyretic  
active ingredients. (See part IV . p a ra 
graph  B .l. above— Category I  Labeling.) 
In  addition, the Panel recommends the 
follow ing specific labeling: ( i )  Warning. 
(a )  “This product contains aspirin. Do  
not take this product if you are allergic 
to aspirin o r if you have asthm a except 
under the advice and supervision o f a  
physician” .

(b )  “Do not take this product during  
the last 3 months o f pregnancy except 
under the advice and supervision o f a 
physician” .

(c ) Fo r oral product form ulations to 
be chewed before swallow ing: “D o not 
take this product fo r at least 7 days after 
tonsillectomy or oral surgery except 
under the advice and supervision o f a 
physician” .

(ii ) Analgesic equivalence value. In  
the previous discussion on “standard  
strength” dosage form s the Panel m ade  
clear the need to indicate the quantity  
of alum inum  aspirin per tablet, teaspoon 
or other dosage unit as well as the quan -
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tity by which a  particu lar product con
taining alum inum  aspirin differs per 
dosage unit from  the established stand
ard  o f 325 m g (5 g r ) aspirin. (See part  
n .  paragraph  E. above— Standard  Dos
age U n it and Analgesic Equivalence  
Value.)

The  Panel recommends that products 
containing alum inum  aspirin be clearly  
labeled on the principal display panel: 
“Equivalent to X  m g (X  g r ) per dosage 
unit o f the established standard of 325 
m g (5 g r ) aspirin per dosage unit” . The  
actual am ount o f “X ” o f equivalent an 
algesic effectiveness fo r the specific 
product shall be used. The term  “dosage 
un it” m ay be replaced by the applicable  
dosage form  such as tablet or caosule. 
For example, a  product containing 414 
m g alum inum  asnirin oer tablet (dosage  
un it) shall be labeled. “Equivalent to 
325 m g (5 g r ) per tablet o f the estab
lished standard o f 325 m g (5 g r ) aspirin  
per tablet”.

(5 ) Evaluation. D a ta  to demonstrate 
effectiveness w ill be required in  accord
ance w ith the guidelines set forth  below  
fo r  antipyretic drugs. In  addition, the 
fo llow ing inform ation is needed: B io 
availability studies o f alum inum  aspirin  
in  m an must show comparable blood  
levels o f salicylates to those follow ing  
adm inistration of the stándard. aspirin, 
as detailed below. (See part IV . p a ra 
graph  C. bélow— D ata  Required fo r  
Evaluation.)

b. Antipyrine. The  Panel concludes 
that there are insufficient data to deter
m ine the safety and  effectiveness o f anti
pyrine as an  O T C  antipyretic when, as 
recommended, the dosage is limited to 
a  single 975 m g dose in  24 hours while  
symptoms persist fo r not m ore than 3 
days. F o r children under 12 years, there  
is n o  recommended dosage except under 
the advice and supervision o f a  physi
cian.

(1 ) Effectiveness. As fa r  as effective
ness is concerned, not a  single controlled  
clinical study has been found in  which  
the effectiveness o f antipyrine as an  an 
tipyretic has been evaluated.

The effectiveness o f antipyrine as an  
analgesic has been discussed earlier in  
this document. (See part I I I .  paragraph  
B .3 .b .(l) above— Effectiveness.)

(2 ) Safety. The  safety o f antipyrine  
has been discussed earlier in this docu
ment. (See nart m .  paragraph  B.3.b.(2) 
above— Safety.)

(3 ) Proposed dosage. A du lt oral dosage 
is lim ited to a  single 975 m g dose in 24 
hours while symptoms persist fo r  not 
m ore than 3 days. F o r children under 
12 years, there is no recommended dos
age except under the advice and super
vision o f a  Physician.

(4 ) Labeling. The  Panel recommends 
the Category I  labeling fo r  antipyretic  
active ingredients. (See part IV . p a ra 
graph  B .l. above— Category I  Labeling.) 
In  addition, the Panel recommends the 
fo llow ing specific labeling: ( i )  Warnings. 
(a )  “D o  not exceed recommended dos
age”.

(b )  “I f  skin rash  appears, discontinue 
use and consult a  physician”.

(5 ) Evaluation. D a ta  to demonstrate  
effectiveness w ill be required in accord

ance w ith the guidelines set forth  below  
fo r  antipyretic drugs. (See part IV . p a ra 
graph  C. below— D ata  Required fo r  
Evaluation.) D ata  to demonstrate safety  
should include epidemiological studies 
which take into consideration the con
cerns o f the Panel. Interested drug  
m anufacturers should consult w ith the 
Food and D rug  Adm inistration as to the 
design of such studies. The studies 
should consider pharm acogenetic factors 
and include several racial groups.

c. Salicylamide. The  Panel concludes 
that there are insufficient d ata  to de
termine that salicylam ide is either safe  
or effective when used in combination  
as an  O T C  antipyretic in  the currently  
marketed dosage of 97.2 to 400 mg. The  
Panel finds that salicylam ide when used 
alone at a  h igher dosage (1,000 m g every 
4 hours while fever persists not to ex
ceed 6,000 m g in 24 hours fo r  not more 
than  3 days) m ay be effective but has not 
been demonstrated to be safe fo r  O T C  
use. However, the Panel recommends 
that salicylam ide not be m ade available  
fo r  O T C  use at the higher dosage range  
until suitable studies have been com
pleted to show both safety and effective
ness. In  addition, the Panel has also con
sidered the use of salicylam ide in com
bination as an  O T C  analgesic ad juvant  
elsewhere in this document. (See part
V I. paragraph  B.5. below— Salicylam ide.)

(1 ) Effectiveness. Controlled studies in 
anim als and in children com paring the 
effects o f aspirin and salicylam ide have  
been carried  out (R efs . 1 through 4 ), but  
their interpretation has been subject to 
much discussion. Upon  reviewing the p a 
pers, it appears that the best estimate 
is that as an  antipyretic salicylamide 
is about h a lf as potent as aspirin. Th is  
compound probably  has a threshold dose 
which must be exceeded before any a n 
tipyretic effect is seen.

(2 ) Safety. The  safety of salicylamide 
has been discussed earlier in this docu
ment. (See part H I. paragraph  B.3.c.(2) 
above— Safety.)

(3 ) Proposed dosage. N o  marketed  
product containing salicylam ide alone 
was submitted to the Panel. Currently  
marketed products submitted contain
97.2 to 250 m g salicylam ide per dosage 
unit in com bination with other active 
ingredients.

T h e  Panel finds that salicylam ide at a  
higher dosage (1,000 m g every 4 hours 
while symptoms persist not to exceed
6,000 m g in  24 hours fo r not m ore than  
3 days) m ay be effective but has not been  
demonstrated to be safe fo r  O T C  use. 
However, the Panel recommends that 
salicylam ide not be m ade available fo r  
O T C  use at the higher dosage range  
until suitable studies have been com
pleted to show both safety and effective
ness.

F o r children under 12 years, there is 
no recommended dosage except under 
the advice and supervision of a  physician.

In  addition, the Panel has also con
sidered the use o f salicylam ide as an  
O T C  analgesic ad juvant elsewhere in 
this document. (See part V I. paragraph  
B.5. below— Salicylam ide.)

(4 ) Labeling. The Panel recommends 
the Category I  labeling fo r  antipyretic

active ingredients. (See part IV . para
graph B .l .  above— Category I  Labeling.)

(5 ) Evaluation. D ata  to demonstrate 
effectiveness and safety will be required 
in  accordance w ith  the guidelines set 
forth  below fo r antipyretic drugs. (See 
part IV . paragraph  C. below— Data Re
quired fo r Evaluation.)

(6 ) Combination products containing 
salicylamide combined with acetami
nophen or salicylamide combined with 
aspirin. The  Panel concludes that there 
is insufficient inform ation to determine 
the safety and  effectivenes o f salicyl
am ide as an  adjuvant in  combination 
with ácetaminophen or aspirin, and 
therefore classifies such combinations as 
Category I I I .  T h e  Panel has discussed 
the role o f salicylam ide as an  adjuvant 
elsewhere in this document. (See part VI. 
paragraph  B .5. below— Salicylamide.)

Salicylam ide is a  frequent component 
of analgesic m ixtures. The average 
am ount in  these combinations is only 
about 200 m g which on the basis of pre
vious discussion would appear to be 
ineffective.
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d. Salsalate (salicylsalicylic acid) .  The 
Panel concludes that salsalate (salicyl- 
salicylic acid ) is sa fe  but that there are 
insufficient data to determine effective
ness as an  O T C  antipyretic in the rec
ommended dosage o f 500 to 1,000 mg 
every 4 hours w h ile  fever persists not 
to exceed 6,000, m g in  24 hours for not 
m ore than  3 days.

(1 ) ̂ Effectiveness. The Panel concludes 
that while this compound probably has 
antipyretic properties there is no clini
cal evidence to support this. The Panel 
recommends that if a  clinical trial shows 
this compound to be an  effective anti
pyretic, that it be classified as Category 
I  fo r this use.

(2 ) Safety. T ile  safety of salsalate has 
been discussed earlier in this document. 
(See part I I I .  paragraph  B.3.d.(2) 
above— safety.)

(3 ) Proposed dosage. Adu lt oral dos
age is 500 to 1,000 m g every 4 hours 
while fever persists not to exceed 6,000 
m g in 24 hours fo r  not more than 3 days. 
For children under 12 years, there is no 
recommended dosage except under the 
advice and  supervision of a  physician.

(4 ) Labeling. The  Panel recommends 
the Category I  labeling fo r antipyretic 
active ingredients. (See part IV . para
graph  B .l .  above— Category I  Labeling.) 
In  addition, the Panel recommends tne
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following specific labeling: Analgesic 
equivalence value. In the previous dis
cussion on “standard strength” dosage 
forms the Panel made clear the need to 
indicate the quantity of salsalate per 
tablet, teaspoon or other dosage unit as 
well as the quantity by which a particu
lar product containing salsalate differs 
per dosage unit from the established 
standard of 325 mg sodium salicylate 
per dosage unit. (See part II. paragraph 
E. above—Standard Dosage Unit and 
Analgesic Equivalence Value:)

The Panel recommends that products 
containing salsalate be clearly labeled on 
the principal display panel : "“ Equivalent 
to X mg per dosage unit of-the. estab
lished standard of 325 mg sodium salic
ylate per dosage unit’’. The actual 
amount of “X ” of equivalent analgesic 
effectiveness for the specific product 
shall be used. The term “dosage unit” 
may be replaced by the applicable dos
age form such as tablet or capsule. For 
example, a product containing 500 mg 
salsalate per tablet (dosage unit) shall 
be labeled, “Equivalent to 325 mg per 
tablet of the established standard of 325 
mg sodium salicylate per tablet” .

(5) Evaluation. Data to demonstrate 
effectiveness will be required in accord
ance with the guidelines set forth below 
for antipyretic drugs. (See part IV. par
agraph C. below—Data, Required for 
Evaluation.)

CATEGORY III LABELING

The Panel concludes that the Category 
I labeling claims are sufficiently broad to 
encompass the various types of fever due 
to “cold” , etc. All other labeling claims 
relating to fever are unsupported by 
scientific data or sound theoretical rea
soning and are classified Category II. 
(See part IV. paragraph B.l. above— 
Category I  Labeling* and part IV. para
graph B.2, above—Category I I  Labeling.)

In addition, the Panels has examined 
the submitted labeling claims for buf
fered and highly buffered aspirin prod*- 
ucts and has classified the following as 
Category III labeling which may be in
cluded on the principal display panel: a. 
“Provides ingredients that may prevent 
the stomach distress that plain aspirin 
occasionally causes but should not be 
taken by certain individuals with stom
ach disorders as cautioned elsewhere on 
the label” , and b. ‘ ‘Faster to the blood
stream than plain aspirin” . The Panel 
has discussed the above Category I I I  
labeling elsewhere in this document. (See 
Part VI. paragraph B.14: below—Label
ing claims for marketed products con
taining analgesics combined with antacid 
or buffering ingredients.) All other 
claims for buffered aspirin products are 
classified as Category II.
i buffering agents are not in

cluded in the formulation of choline 
some ^  currently marketed 

abeling claims are similar to the claims 
submitted for highly buffered aspirin, 

ne similarity in labeling claims is un- 
oubtedly due to the fact that choline 
ucylate, like highly buffered aspirin, is

p?« i u 111 a liquid dosage form. The 
nei has reviewed these claims for

choline salicylate and has classified the 
following as Category I I I  labeling: “May 
be taken on an empty stomach and may 
prevent the stomach distress that aspirin 
occasionally causes but should not be 
taken by certain individuals with stom
ach disorders as cautioned elsewhere on 
the label” . The basis for this classifica
tion is discussed elsewhere in this docu
ment. (See part III. paragraph B.l.d.(2) 
above—Safety.)

C. DATA REQUIRED FOR EVALUATION

The Panel finds the protocols recom
mended in this document for the studies 
required to bring a Category I I I  drug into 
Category I  in accord with the present 
state of the art and do not preclude the 
use of any advances or improved method
ology in the future.

1. Considerations in designing an ex
perimental protocol for testing anti
pyretic drugs. General principles.—The 
important considerations concerning de
sign and interpretation of antipyretic 
assays are as follows : The effect of anti
pyretic drugs in reducing fever is non
specific and does not influence the cause 
of the underlying disease. In fact, the 
cause of the patient’s illness may be ob
scured by relief of symptoms and the re
duction of fever by the use of antipyretic 
drugs. However, when OTC antipyretic 
ingredients are used, it should only be 
for the symptomatic relief of fever and 
not for the treatment of a disease as dis
cussed by the Panel earlier in this docu
ment. (See part IV. paragraph A. 
above—General Discussion.) Therefore, 
in antipyretic assays, the patient popu
lation should be varied as described 
below.

2. Determination of the patient popu
lation. The clinical studies should be 
carried out in several populations of pa
tients, such as patients with hyper
pyrexia (fever) secondary to cancer and 
associated infections, hyperpyrexia in 
children with acute infectious diseases, 
and hyperpyrexia in adults with acute 
infectious diseases.

3. Test parameters for study, a. Gen
eral considerations.— (1) These studies 
should be carried out under double-blind 
conditions using graded doses of active 
and standard compounds and possibly a 
placebo.

(2) The patient treatments should be 
allocated under a randomized scheme to 
distribute bias evenly.

b. Method of study.—The antipyretic 
effect of the drug should be evaluated by 
obtaining the patient’s temperature at 
least every hour for 4 to 6 hours. The 
difference between the postdrug tempera
ture and the predrug temperature can be 
used to calculate “ the degree minutes” 
of lowering of the temperature. From the 
temperature lowering effect of the drug, 
a total and peak score can be obtained 
and analysis of variance or other suitable 
statistical analysis should be done on 
on these data.

4. Data interpretation. I f  significant 
dose-effect curves are obtained, parallel 
line assay can be done and the relative 
potency and fiducial limits of the test 
compound to the standard compound 
computed (Ref. 1).

To establish Category I  status for a 
Category I I I  ingredient, the number of 
studies required for compounds for 
which safety is unquestioned, and the 
number and types of studies required 
for compounds questioned because of 
safety, will be the same as outlined for 
Category I I I  analgesic ingredients. (See 
part III. paragraph C. above—Data Re
quired for Evaluation.)

All data submitted to the Food and 
Drug Administration must present both 
favorable and any unfavorable results.

5. Safety evaluation. An evaluation of 
the safety of an antipyretic ingredient 
should be based on the same studies and 
observations discussed earlier in this 
document for the safety evaluation of 
analgesics. (See part III. paragraph C.5. 
above—Safety evaluation.)
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V. A n t ir h e u m a t ic  A gents  

a . general d iscussio n

1. Introduction. An antirheumatic 
agent reduces joint inflammation and 
relieves muscle tenderness and swelling. 
These agents are used in the treatment 
of arthritis and the rheumatic diseases. 
Arthritis is man’s oldest known chronic 
illness. In the discussion that follows be
low, the Panel will describe arthritis and 
other rheumatic diseases.

As will be noted, the Panel has found 
aspirin, calcium carbaspirin, choline 
salicylate, magnesium salicylate and so
dium salicylate acceptable antirheu
matic agents. However, the Pan^l con
cludes that these drugs should be used 
in the treatment of rheumatic diseases 
only under the advice and supervision of 
a physician. There are many reasons for 
the Panel taking this position. The rea
sons will be elaborated upon in greater 
detail below. Basically, each person with 
symptoms of the more common rheu
matic diseases, e.g., joint and muscular 
aches, pains and stiffness, and joint 
swelling should seek the advice of a phy
sician for propel* diagnosis of the specific 
cause of the symptoms and for identifi
cation of the exact rheumatic disease in
volved. Each rheumatic disease is a dis
tinct disease entity with a different cause 
and a different prognosis, and more im
portantly, each disease requires a differ
ent method of treatment.

As pointed out by the National Insti
tute of Arthritis, Metabolism and Di
gestive Diseases (Ref. 1), “ I f  you have 
arthritis, do not try to treat yourself. 
All forms of arthritis must be treated 
by a qualified physician.”

The Panel recognizes the remarkable 
properties of aspirin, its salts, and other 
salicylates in relieving pain and reduc
ing inflammation. However, as pointed 
out by the Arthritis Foundation (Ref. 2), 
each individual is different; in a leaflet 
prepared for arthritis sufferers describ
ing the use of aspirin the following is 
stated:
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You are an individual, not quite like any- 
pne else. Your arthritis is not quite like any
one else’s arthritis. How such aspirin you 
need for your disease, and how much you 
can tolerate, is for a qualified physician to 
decide. You make a serious mistake when 
you act as your own doctor and try to fig
ure out your own dosage schedule.

On the basis of the above, and other 
data described below, the Panel con
cludes that the use of OTC antirheu- 
matic agents for the treatment of the 
symptoms of specific rheumatic, dis
eases requires prior diagnosis by a phys- 
ican and the establishment of a suitable 
treatment program, which may include 
not only OTC antirheumatic drugs, but 
also prescription medications (e.g. gold, 
phenylbutazone, indomethacin, hydroxy
chloroquine, corticosteroids, etc.), phys
ical therapy, exercise, devices (braces, 
splints, crutches, etc.) and recon
structive surgical procedures. The Panel 
is concerned that any labeling con
ditions promoting .the use of OTC prod
ucts for the treatment of rheumatic 
diseases mislead the consumer who at
tempts to self-diagnose and self-treat a 
serious disease. Terms such as “arthri
tis” , “rheumatism” , “pain of arthritis” , 
“pain of rheumatism” , “minor aches and 
pains of arthritis” , “minor aches and 
pains of rheumatism” , “minor pain of 
arthritis” , “minor pain of rheumatism” , 
“ low back pains” , “bursitis” and “ lum
bago” are clearly conditions that should 
be diagnosed by a physician prior to 
treatment. Most importantly, there is a 
potential hazard from self-diagnosis and 
self-medication. Even with all the pre
cautions the Panel has recommended for 
OTC drug labeling, there is the unfor
tunate hazard of an inadequate treat
ment program with progression. of the 
disease and permanent disability. The 
advice of a physician is essential for a 
complete treatment program.

For example, aspirin, the most com
monly used OTC antirheumatic agent, 
can have serious side effects when taken 
at the high dosages required for effective 
.anti-inflammatory activity. Proper diag
nosis and controlled treatment by a phy
sician is essential. Aspirin is only a safe 
OTC drug when taken at the recom
mended analgesic daily dosage for the 
recommended time period (10 days). It  
is the Panel’s conclusion that labeling 
and advertisements for aspirin-contain
ing products which make antirheumatic 
claims leave the general impression in 
the mind of the consumer that aspirin is 
an innocuous drug and is completely ef
fective when used for this purpose.

In addition, present OTC antirheu
matic labeling and advertising has given 
consumers the impression that arthritis 
is a “minor” disease. No allusion is made 
to the progressive, disabling degenera
tion that occurs if rheumatic diseases 
are not properly diagnosed and treated. 
Consequently, such misleading labeling 
and advertising may cause the affected 
individual to delay consulting a physi
cian until the disease has progressed to 
a degenerative state that results in per
manent physical disability. It  is impor
tant that the individual see a physician 
in the early stages of rheumatic disease

in order to attempt to prevent possible 
progressive degeneration.

The mistaken notion that joint aches 
and pains can be self-treated is instilled 
in thé consumer by current labeling of 
OTC antirheumatic products and by mis
leading advertising. In addition, the con
sumer is led to believe that there is no 
distinction between the joint aches and 
pains of different individuals. The im
pression is given that all aches, pains and 
stiffness of joints are medically the same 
and that all individuals with these “mi
nor” symptoms can self-medicate with 
OTC antirheumatic products with bene
fit to their condition.

Many of these OTC products contain 
the term “arthritis” in their trade name. 
The advertisements of these products 
leave the consumer with the false idea 
that all joint aches, pains and stiffness 
are both “ minor” and due to a single 
disease entity when in fact these same 
symptoms are present in individuals who 
have many different rheumatic diseases. 
As will be discussed in detail below, many 
of these rheumatic diseases are very seri
ous and are not amenable to treatment 
with the OTC antirheumatic products. 
Although the pain associated with some 
rheumatic diseases can be relieved, their 
serious clinical features, which if un
treated often lead to progressive degen
eration and debilitation, may be unaf
fected by these products. Also, those in
flammatory rheumatic diseases that can 
be treated with these products often re
quire a much higher daily dosage and 
more prolonged treatment than is re
quired for the relief of pain alone.

There are no labeling claims, i.e., indi
cations for use, for OTC antirheumatic 
drugs that are suitable for OTC market
ed products. Labeling claims are limited 
to professional labeling (labeling of the 
products for health professionals but not 
for the general public). There is no suit
able OTC dosage schedule nor directions 
for use that could be included on OTC 
marketed products. Each person should 
have the proper daily dosage adjusted on 
an individual basis by a physician.

Because of the widespread current 
OTC use of aspirin and other salicylates 
in treating rheumatic diseases, the Panel 
recommends that all OTC products con
taining salicylates contain the warning, 
“Take this product for the treatment of 
arthritis only under the advice and su
pervision of a physician” . The Panel is 
of the opinion that such a warning is 
necessary to inform the consumer not to 
self-diagnose and self-medicate for ar
thritis. In addition, the Panel concludes 
that the nonsalicylate, acetaminophen, 
is not an effective OTC antirheumatic as 
discussed elsewhere in this document. 
(See part V. paragraph B.2.a. below— 
Acetaminophen.) Therefore, the Panel 
recommends that all OTC products con
taining acetaminophen contain the 
warning, '‘Do not take this product for 
the treatment of arthritis except under 
the advice and supervision of a physi
cian”.

In the discussion that follows, the 
basis for the Panel’s concern for the pro
tection of the consumer will become quite 
obvious.

The term rheumatism is derived from 
the Greek word rheumatismos which 
designated mucus (catarrh) as an evil 
humor that was thought to flow from the 
brain to the joints and other portions of 
the body, producing pain (Ref. 3). Rheu
matic diseases includes diseases of a wide 
variety that involve the joints and/or 
para-articular structures. The rheumatic 
diseases are associated with pain and 
stiffness of the musculoskeletal system 
and include diseases of the connective 
tissue.

Arthritis, which is one of the oldest 
known diseases, is the general term used 
when the joints themselves are the major 
cause of the rheumatic disease. However, 
the disease involves much more than just 
aches and pains around a joint. In fact, 
inflamed joints may be only one manifes
tation of the many different diseases that 
can be termed arthritis. “ In some of 
these conditions rheumatic complaints 
occur irregularly or constitute only a mi
nor problem whereas in others joint dis
ease may play an important role in the 
patient’s illness” (Ref. 4). Other types of 
rheumatic diseases involve muscles, ten
dons, ligaments, or bursae and are re
ferred to as rheumatism. According to 
the National Health Examination Survey 
conducted by the National Center for 
Health Statistics of the Department of 
Health, Education, and Welfare, more 
than 16 million people in the United 
States believed they had “arthritis” 
(Refs. 5, 6, and T) .

2. Classification of rheumatic diseases. 
In this discussion, the Panel has referred 
to the classification of rheumatic diseases 
as proposed by the Nomenclature and 
Classification Committee of the Ameri
can Rheumatism Association and official
ly adopted by that society in 1963 (Ref.
4).

The common property shared by most 
of the diseases and syndromes is that of 
an involvement of the joints (chiefly the 
synovial joints) and/or para-articular 
structures. The three most common dis
eases in the U.S. are osteoarthritis, rheu
matoid arthritis and gout. Each disease 
is different, with different causes and dif
ferent prospects for recovery depending 
upon the specialized treatment used. To 
illustrate the wide variety of known 
rheumatic diseases, many of which pro
duce similar symptoms requiring diagno
sis by a physician, the Panel has included 
the American Rheumatism Association’s 
classification of rheumatic diseases (Ref. 
4) in the following table :
Classification of the Rheumatic Diseases

T-Si POLYARTHRITIS of unknow n  etiology

A. Rheumatoid arthritis
B. Juvenile rheumatoid arthritis (including

Still’s disease)
C. Ankylosing spondylitis
D. Psoriatic arthritis
E. Reiter’s syndrome 
P. Others
n. “connective tissue”  disorders (acquired)

A. Systemic lupus erythematosus
B. Progressive systemic sclerosis (sclero

derma)
C. Polymyositis and dermatomyositis
D. Necrotizing arteritis and other forms of

vasculitis (polyarteritis nodosa, hyper -
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sensitivity angiitis, Wegener’s granulo
matosis, Takayasu’s (pulseless) disease, 
Cogan’s syndrome and giant cell arteri
tis (including *polymyalgia rheuma- 
tica) ).

E. Amyloidosis
F. Others (See also rheumatoid arthritis, I.

A. above; Sjogren’s syndrome, VI. G. 
below.).

I I I .  RHEUMATIC FEVER

IV. DEGENERATIVE JOINT DISEASE (OSTEOARTH
RITIS, OSTEOARTHROSIS)

A. Primary
B. Secondary

V. NONARTICULAR RHEUMATISM

A. Fibrositis
B. Intervertebral disk and low back syn

dromes
C. Myositis and myalgia
D. Tendinitis and peritendinitis (bursitis)
E. Tenosynovitis
F. Fasciitis
G. Carpal tunnel syndrome
H. Others (see also shoulder-hand syndrome,

vm . C. below)
VI. DISEASE^ W ITH  W HICH ARTHRITIS IS FRE

QUENTLY ASSOCIATED

A. Sarcoidosis
B. Relapsing polychondritis
C. Schönlein-Henoch purpura
D. Ulcerative colitis
E. Regional enteritis
F. Whipple’s disease
G. Sjogren’s syndrome
H. Familial Mediterranean fever
I. Others (See also psoriatic arthritis, I. D.

above)
vn. ASSOCIATED WITH KNOWN INFECTIOUS 

AGENTS
A. Bacterial (gonococcus, meningococcus,

pneumococcus, streptococcous, staphy
lococcus, salmonella, brucella, strepto- 
baciilus moniliformis (Harverhill fever), 
mycobacterium tuberculosis, trepo
nema pallidum (syphilis), treponema 
pertenue (yaws), and others (see also 
rheumatic fever, III. above.) ).

B. Rickettsial
C. Viral (Rubella, Mumps, V)ral hepatitis,

and Others)
D. Fungal
E. Parasitic

vm. TRAUMATIC AND/OR NEUROGENIC DISORDERS
A. Traumatic arthritis (thè rfesult of direct

trauma)
B. Neuropathic arthropathy (charcotjoints), syphilis (tabes dorsalis), diabetes mellitus (diabetic neuropathy), syringomyelia, myelomeningocele, congenital insensitivity to pain (including familial dysautonomla) and others / C. Shoulder-hand syndrome
D. Mechanical derangement of jointsE. Others (see also degenerative joint dis

ease, IV above; carpal tunnel syndrome, 
V. g . above.). ., «

tt. ASSOCIATED W ITH  K N O W N  OR STRONGLY SUS
PECTED BIOCHEMICAL OR ENDOCRINE ABNOR
MALITIES

A. Gout
B' Chondrocalcinosis articularis (“pseudogout”)
C. Alkaptonuria (ochronosis)D. HemophiliaE. Sickle cell disease and other hemoglobinopathiesP' Agammaglobulinemia (hypogammaglobulinemia)G- Gaucher’s disease Hyperparathyroidism I- Acromegaly 

Thyroid acropachy

K. Hypothyroidism
L. Scurvy, hypovitaminosis C)
M. Hyperlipoproteinemia type II (xanthoma

tuberosum and tendinosum).
N. Fabry’s disease (angiokeratoma corporis

diffusum or glycolipid lipidosis).
O. Hemochromatosis
P. Others (See also inherited and congenital

disorders, XII. below.)
X. NEOPLASMS

A. Synovioma
B. Primary Juxta-articular bone tumors
C. Metastatic malignant tumors
D. Leukemia
E. Multiple myeloma
F. Benign tumors of articular tissue
G. Others (See also hypertrophic osteoarth

ropathy, XHI. I. below.)
XI. ALLERGY AND DRUG REACTIONS

A. Arthritis due to specific allergens (e.g.,
serum sickness)

B. Arthritis due to drugs
C. Others (see also systemic lupus erythema

tosus, II, A. above for drug-induced 
lupus-like syndromes, e.g., hydralazine 
and procainamide syndromes; hyper
sensitivity angiitis, II. D. above).

XII. INHERITED AND CONGENITAL DISORDERS

A. Marfan syndrome
B. Homocystinuria
C. Ehlers-Danlos syndrome
D. Osteogenesis imperfecta
E. Pseudoxanthoma elasticum
F. Cutis laxa
G. Mucopolysaccharidoses (including Hur

ler’s syndrome)
H. Arthrogryposis muliplex congenita
I. Hypermobility syndromes
J. Myositis (or fibrodysplasia) ossificans pro

gressiva
K. Tumoral calcinosis
L. Werner’s syndrome
M. Congenital dysplasia of the hip
N. Others (See also arthropathy associated

with known biochemical or endocrine 
abnormalities, ,IX. above.)

XIH, MISCELLANEOUS DISORDERS

A. Pigmented vidonodular synovitis and
tenosynovitis

B. Behcet’s syndrome
C. Erythema nodosum
D. Relapsing panniculitis (Weber-Christian

disease)
E. Avascular necrosis of bone
F. Juvenile osteochondritis
G. Osteochondritis dissecans
H. Erythema multiforme (Stevens-Johnson

syndrome)
I. Hypertrophic osteoarthropathy
J. Multicentric reticulohistiocytosis
K. Disseminated lipogranulomatosis (Fär

ber's disease)
L. Familial lipochrome pigmentary arthritis
M. Tietze’s syndrome
N. Thrombotic thrombocytopenic purpura
O. Others

3. Incidence of rheumatic diseases. 
Many different population studies have 
been conducted to determine the inci
dence of rheumatic diseases. However, as 
pointed out by Hollander (Ref. 3 ):

Large scale surveys are inaccurate because 
they depend on answers to set questions, per
mitting guesswork by the people surveyed. 
Smaller population samplings, with strict di
agnostic criteria and medical examination, 
are far more accurate but represent such a 
local segment that doubt is thrown on the 
projection of the figures to cover the general 
population. In spite of the hapdicaus, the 
realization that rheumatic diseases form a 
tremendous segment of chronic disability all 
over the world has become more widespread 
in recent years.

The Impact of these diseases in the 
U.S. is discussed elsewhere in this doc
ument. (See part V. paragraph A.5. be
low—Economic and social impact of 
rheumatic diseases in the U.S.)

On the basis of a U.S* survey (Ref. 7), 
Hollander (Ref. 3) further states that:

From the National Health Survey figures 
it appeal's that 26 percent of those having 
rheumatic disease were definitely limited in 
their activities, and 10 percent were grossly 
disabled. This means that more than a mil
lion persons are rendered unemployable by 
arthritis and rheumatism.

About 27 million work days are lost an
nually because of arthritis. About 1 in every 
5 chronically housebound invalids had ar
thritis. Arthritis and rheumatism were the 
second greatest cause of chronic limitation of 
major activity with a relative incidence of 
16 percent. Heart disease, with an incidence 
of 17 percent, was the only disease group ex
ceeding arthritis.

Although arthritis cripples a tremendous 
number of persons each year, it kills rela
tively few. There is no other group of dis
eases which causes so much suffering by so 
many for so long. Because 6f the tendency 
to cripple without killing, arthritis and rheu
matism belong at the head of the list of 
chronic diseases from the standpoint of so
cial and economic importance.

The Panel finds that the insidiousness 
of this group of diseases makes it all the 
more important that extraneous factors 
be eliminated so as not to result in de
layed diagnosis or treatment. Factors 
which allude to arthritis as a “minor dis
ease” , such as the misrepresentation that 
the alleviation of symptoms, e.g., joint 
and muscle pain or stiffness with “ extra 
strength aspirin” or other salicylates will 
control the disease, are clearly mis
leading.

According to the Arthritis Foundation 
(Ref. 8), the incidence of the most com
mon rheumatic diseases in the United 
States during 1974 (the latest figures 
available) is as follows:
Incidence of rheumatic diseases in the 

United States during 1974
N u m b e r  o f  persons

Rheumatic disease: (m illion s )
Osteoarthritis____________  12
Rheumatoid arthritis— __ 5
G ou t___ s__1----- ---------- L - 1
Systemic lupus erythema

tosus __________—;—  —  j .41<? 0.5
Juvenile rheumatoid arth

ritis ----- ---------------------- 0-25
Since the above listed diseases are the 

most prevalent, the Panel has included a 
more detailed description of their clin
ical features and the recommended 
treatment program below. As will be evi
dent from the discussion, adequate treat
ment requires the advice and supervision 
of a physician.

4. Commehts on the more common 
rheumatic diseases in the U.S. a. Osteo
arthritis.— (1) Clinical features—Osteo
arthritis (degenerative joint disease) is 
a very common disease especially among 
elderly individuals. It  probably begins 
as degeneration of joint cartilage in all 
people by the end o f their second decade 
of life. It  is rarely accompanied by evi
dence of inflammation in and around 
the joints, yet pain and swelling of the 
joint are present due to destruction of
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cartilage and misalignment of the joint. 
This condition which is very common 
among elderly individuals is an ubiqui
tous condition which increases in fre
quency with aging.

The joints most frequently involved 
are those of the distal interphalangeal 
joint (joint near fingernail), first carpo
metacarpal joint (joint at base of 
thumb), hips and knees. Degenerative 
disease of the hip alone is estimated to 
be present in at least 175,000 Americans 
age 65 or older (Ref. 9). The lower spine 
and spine of the neck may also be in
volved frequently.

Twenty-three percent of those per
sons having osteoarthritis have moderate 
or severe disease (Ref. 10).

Clinical features of the disease (Ref. 
11) include pain, crunching sounds 
(crepitus) with crunching feeling in the 
joint, atrophy of the surrounding mus
cles, limitation of motion, malalignment 
of the extremity and changes in the 
shape of the joint which are detectable 
on physical examination. Tenderness to 
palpation may be observed, but signs 
of inflammation are relatively uncom
mon, except for fluid in the joint which 
may be present after episodes of trauma 
following overly vigorous usage of the 
involved joint.

The Primer on the Rheumatic Diseases 
Has described the clinical features as 
follows (Ref. 11):

Special forms o f degenerative disease in
volve particular joints in a characteristic 
manner.

(Bony nodes, termed Heberden’s nodes, are 
common.) These consist of a deforming bony 
protuberance at the margins and on the 
dorsal surface of the distal interphalangeal 
joints (joint next to the nail) of the fingers, 
and are often associated with flexion and 
angulation of the distal phalanx. Local pain 
and tenderness with some warmth may be 
present early in the course of their develop
ment. Heberden’s nodes are more frequent 
in women, tend to occur in families, and 
are often associated with degenerative 
changes in other joints, although the asso
ciation is not invariable. Involvement of the 
proximal interphalangeal finger joints (Bou
chard’s nodes) is not at all uncommon in 
osteoarthritis, and may give rise to confusion 
with rheumatoid arthritis.

Degenerative disease of the hip, although 
less common than knee disease, is the most 
disabling form of osteoarthritis * * *. Pain 
on motion or weightbearing is the main 
complaint, and this generally becomes pro
gressively more severe and is often referred 
to the groin or to the medial (inner) side 
of the knee. Later, the pain may become 
continuous, and be especially difficult to bear 
at night. On physicial examination there is 
a global loss of range of motion of the 
involved hip * * *.

The changes (in the knee) may involve the 
softening of the posterior surface of the 
patella (kneecap) (chondromalacia patellae) 
as well as the weight-bearing surfaces of the 
femoral and tibial condyles. The former is 
often observed in young persons and is con
sidered by many to be related to trauma. 
Degenerative disease of the knees is com
monly observed in older women and is asso
ciated with loss of motion, crepitus, and 
flexion deformity.

Degenerative disease of the spine affects 
two distinct articular systems: The apophy
seal articulations in the vertebral arch (and, 
in the case of the cervical vertebrae, between 
the vertebral bodies) which are diarthrodial

joints; and the intervertebral articulations 
which constitute an amphiarthrosis known 
as a symphysis.

Symptoms of osteoarthritis of the 
spine include localized pain and stiffness 
and radicular pain (nerve root pain). 
Spontaneous remissions and exacerba
tions occur. Spasm of back muscles is 
common.

The prognosis of osteoarthritis is ex
tremely variable. “ Involvement of * the 
distal interphalangeal joints of the hands 
may be associated with a moderate 
amount of pain but usually leads to little 
limitation of the essential function unless 
fine finger motion is occupationally re
quired” (Ref. 12). Involvement of cer
tain joints may be associated with mod
erate to severe pain, stiffness and limi
tation of motion localized to that par
ticular area. In this regard, osteoarth
ritis is not a benign disease. Involvement 
of the hip or knee may lead to marked 
disability as the disease progresses. In 
a study of osteoarthritis of the hip, the 
average time from onset of pain to al
most complete loss of motion in 400 pa
tients reviewed was 8 years with a range 
of 18 months to 23 years (Ref. 12).

As pointed out by Dr. Roland W. Mos- 
kowitz in his chapter on osteoarthritis in 
Hollander and McCarty’s textbook on 
Arthritis and Allied Conditions, 8th Ed. 
(Ref. 12), “Active treatment may retard 
disease progression and is of further 
value in protecting contralateral joints 
which may be exposed to increased 
stress.” Thus, it is apparent that such 
active treatment as described below is 
denied to patients who self-medicate for 
a long period of time for the relatively 
minor symptoms, such as pain and stiff
ness, without consulting a physician and, 
therefore, are subject to disease progres
sion which may be prevented by proper 
medical management.

(2) Treatment. The management of 
osteoarthritis is dependent on the ana
tomic patterns involved and the degree of 
joint deformity. There is no specific rem
edy, but disability can be minimized. The 
principal objectives of treatmefit are the 
relief of pain, restoration of joint func
tion, and the prevention of avoidable 
disability and progression of the disease. 
Diagnosis by a physician and continued 
medical supervision in preventing the 
development of unnecessary disability is 
therefore essential. Since the degree of 
disability and the extent of joint involve
ment varies among patients, the treat
ment must be individualized by a physi
cian.

Orthopedic surgical management is 
often effective in severe cases. This is the 
only rheumatic disease affecting a large 
portion of the population in which as
pirin is used as an analgesic rather than 
as an anti-inflammatory agent. The 
proper medical management includes not 
only analgesic therapy but such modali
ties as physical therapy, orthopedic de
vices, weight reduction if necessary and 
possible orthopedic reconstructive sur
gery which may be extremely effective in 
severe hip disease. Many patients accept 
pain as inevitable. Many individuals, who 
self-medicate for degenerative disease of

the hip, could be totally relieved of the 
pain and disability they endure, and in 
addition, prevent degenerative changes 
if they went to a physician for treatment 
of their arthritis.

(i) Drugs. No medication has been 
shown to retard the development or pro
gression of degenerative joint disease 
(Ref. 13). Pharmacologic agents play a 
relatively minor role in the management 
of osteoarthritis. As has been noted in 
the Primer on the Rheumatic Diseases 
(Ref. 14) :

It remains to be determined whether drug 
therapy can slow the development or pro
gression of early degenerative joint disease, 
although there are some interesting prelimi
nary findings from experimental studies.

Aspirin, in moderate dosage (0.6 gm 3 to 5 
times a day) is helpful in conjunction with 
rest and physical measures, especially when 
inflammation due to traumatic synovitis is 
present. Agents with greater risk of toxicity 
are rarely justified, particularly since they 
would have to be used on a long-term basis. 
Since osteoarthritis is generally a nonin
flammatory disease, the use of an anti-in
flammatory agent, such as aspirin would sel
dom be justified except for use in the relief 
of pain. Individuals with joint pain who 
self-medicate with analgesics to relieve their 
pain may delay consulting a physician and 
thus unwittingly contribute to the progres
sive degeneration of their joint disease

The Primer on the Rheumatic Dis
eases (Ref. 14) also notes that:

Corticosteroids should not be used with 
the exception of intra-articular Injections 
which may provide relief of symptoms for 
several weeks and permit graded exercises to 
be started with less discomfort. Repeated in
jections of corticosteroids should be avoided, 
however, as the course of the degenerative 
process is not changed and may even be ac
celerated, since these agents have been found 
to inhibit the synthesis of proteinpolysac- 
charide by articular cartilage.

It  has been stated by Christian (Ref.
13):

It remains to be determined whether drug 
therapy can slow the development of pro
gression of early degenerative joint disease, 
although there are some interesting prelimi
nary findings from experimental studies. 
Salicylates seem to prevent the development 
of degenerative changes in scarified cartilage 
in rabbits and there is an extract of calf cos
tal cartilage which has been shown to stim
ulate cartilage proteinpolysaccharide syn
thesis.

(ii) Physical measures and surgical 
management. The use of drugs is only 
one method of treatment, osteoarthritis 
is treated by several methods in an at
tempt to relieve pain, restore joint func
tion and prevent avoidable disability o 
progression of the disease. The Panel re 
fers to the statement in the Prmer on 
the Rheumatic Diseases (Ref. 14), R is 
helpful to emphasize the value of con
tinued medical supervision in preventing 
the development of unnecessary aisaou 
ity.” Hence, the disability t h a t 'results 
from the disease can be minimized oy 
a physical therapy program and oy 
thopedic surgical treatment. The 
general goals in the design of a physic 
medicine program for degenerative jo 
disease are minimizing the forces of wo 
and weightbearing that apply to
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feet joints, and maintenance of normal 
joint alignment and motion.

Christian (Ref. 13) recommends that:
General physical measures include daily 

periods of rest and support during recum
bency, particularly in spondylosis (patients 
with spine involvement) in which case a firm 
mattress with underlying board is needed. 
When weight-bearing joints are affected, lo
cal support is often of great value, including 
the use of canes, crutches, or other mechan
ical devices. Avoidance of unnecessary walk
ing and stair-climbing, wearing of proper 
shoes, restoration of arch, or building up of 
one side of a shoe to shift the line of weight
bearing often prove helpful. Correction of 
abnormal posture is desirable, although this 
is more effective before advanced disease has 
developed. Weight reduction is advised when 
indicated, although not often accomplished. 
Local measures include heat and specific ex
ercises designed to avoid or correct muscle 
atrophy, since weakness aggravates Joint in
stability and contributes to disability. Trac
tion is useful when there is muscle spasm, 
particularly for hip or cervical vertebral dis
ease. Patients with the latter are often re
lieved by wearing a cervical collar.

It is clear to the Panel that these meas
ures will not be undertaken unless the 
patient is under medical care. A self- 
medicating patient will obviously not re
ceive adequate treatment for his/her 
disease even though their pain may be 
relieved by OTC doses of analgesics.

As has been described in the Primer on 
the Rheumatic Diseases (Ref. 14):

In adults, surgical treatment is often nec
essary for the relief of persistent pain and 
the correction of serious deformity. Obvi
ously, many considerations influence the se
lection of patients and the type of operative 
procedure. It is important to note that the 
patient must be able to cooperate physically 
and emotionally with the necessary postop
erative rehabilitation i f  a good end result is 
to be achieved, Surgical treatment of osteo- 
arthritic joints includes (1) debridement; 
(2) arthrodesis (joint fusion ); (3) arthro
plasty (the formation of a prosthetic articu
lating surface); (4) osteotomy (a general 
term for section of bone to alter weight-bear
ing surfaces); and (5) total joint replace
ment. Specific procedures usually have pre
dictable end-results with respect to pain 
relief, mobility, stability, and deformity, and 
the procedure is selected with this knowledge 
in mind. Thus, intertrochanteric osteotomy 
for osteoarthritis of the hip is indicated in 
the case of early disease when relatively good 
motion (at least 60° to 70° of flexion) is pres
ent. With replacement arthroplasty using 
metallic prosthesis, or with the recently de
veloped and highly encouraging total hip 
replacement, pain relief is often obtained 
with good stability and mobility. Surgery for 
knee disease is perhaps less well defined, but 
there are patients who benefit markedly from 
nigh tibial osteotomy, patellectomy and de
bridement, interposition arthroplasty, or 
arthrodesis. Rarely does spondylosis of the 
thoracic or lumbar spine require surgical 
intervention. Occasionally, however, resec- 

° f cervical osteophytic sours or cervical 
arthrodesis is necessary to relieve impinge
ment on nerve roots or the spinal cord.

(3) Summary and conclusions. Osteo- 
arthritis is an extremely common rheu
matic disease affecting more than 6 per
cent of the U.S. population. Hip disease 
n nf  a®ec ŝ 175,000 Americans aged 64 
r ®~er. The Panel concludes that self- 

medication with analgesics by these pa

tients is undesirable because they will 
thus deny themselves proper medical 
management. Self-medicating patients 
will not receive proper treatment for 
their disease because they will not re
ceive treatment such as physical therapy 
and orthopedic surgery. Such manage
ment by physicians may arrest further 
disease progression whereas patients who 
self-medicate, only relieve their joint 
pain temporarily, while allowing their 
diseased joint to progressively degener
ate.

b. Rheumatoid arthritis. (1) Clinical 
features.— The second most common 
rheumatic disease is rheumatoid arthritis 
which affects 3 percent of the female 
population and 1 percent of the male 
population (Ref. 15). The disease occurs 
in both adults and juveniles. Juvenile 
rheumatoid arthritis begins before the 
age of 16 and can occur as early as 6 
weeks of age. The disease is characterized 
by inflammation òf the synovial joints 
(moveable joints which possess a cavity 
and are lined by a synovium or joint 
lining which is a specialized connective 
tissue). Inflammation of the synovium 
results in pain, swelling, tenderness and 
may lead to limitation of the motion of 
the joint. The cartilage of the joint may 
become eroded by the inflamed prolifer
ating synovium and this process may 
eventually lead to severe destruction of 
the joint.

The clinical features of the disease 
are described in the Primer on the Rheu
matic Diseases (Ref. 16) as follows:

Rheumatoid arthritis is defined clinically 
by joint involvement but this is often pre- 
cededUy constitutional symptoms alone, and, 
in children particularly, by “unexplained” 
high fever. In the majority of cases the onset 
is insidious, with aching and stiffness often 
poorly localized to joints. This followed by 
the gradual appearance of frank articular in
flammation in the form of pain, swelling, 
redness, warmth, and tenderness. Stiffness of 
the joints, particularly noticeable on awaken
ing in the morning, is a regular and often 
prominent early complaint.

The characteristic morning stiffness of 
patients with rheumatoid arthritis is 
very common in these patients. The 
Panel concludes that advertisements 
which promise relief from morning stiff
ness may give these consumers the belief 
that the OTC dosage of aspirin is the 
recommended therapy for their symp
toms. The Panel is concerned that both 
the labeling and mass media advertising 
(through television and magazines), pri
marily directed toward women and the 
elderly, give the consumer the misleading 
impression that aspirin in the OTC dose 
is the therapy of choice for individuals 
with rheumatoid arthritis. Consumers 
are deluged with such advertisements 
daily on a massive scale, leading to a gen
eral misconception in the minds of many 
patients with rheumatoid arthritis that 
aspirin in OTC doses is as effective for 
rheumatoid arthritis, as it is for head
aches and minor pains, and that this is a 
disease which is easily managed by an 
OTC product without medical super
vision. As will be discussed below, the 
Panel’s recommended OTC analgesic

dosage of aspirin provides inadequate 
management for rheumatoid arthritis. 
(See part V. B.l.a. below—Aspirin.)

The Arthritis Foundation in its Primer 
on the Rheumatic Diseases (Ref. 16) 
gives the following additional description 
of the clinical features of rheumatoid 
arthritis:

In adults joint symptoms usually originate 
in the hands and feet. Rheumatoid arthritis 
also attacks the large peripheral joints, in
cluding the knees, ankles, wrists, and elbows; 
in some cases virtually all the peripheral 
junctures may be involved, including the jaw, 
the spine (intervertebral facetal joints), and 
even such fine structures as the cricoaryte
noid joints of the larynx.

Tenosynovitis (inflammation of the ten
don sheath) is common, most frequently af
fecting the extensor and flexor tendon 
sheaths about the wrists. Inflammation of 
tho latter structures is often associated with 
the development of the carpal tunnel syn
drome (median neuropathy).

Although often spotty in the initial distri
bution of affected joints, rheumatoid arth
ritis tends to be bilaterally symmetrical. A  
monoarticular onset, usually one knee, is 
noted in some instances; there may be a his
tory of prior trauma to the joint. In  these 
patients, particular attention must be given 
to the differential diagnosis, which includes 
especially infectious arthritis and gout.

Thus, it is important for the patient 
with pain and some swelling in one knee 
to see a physician rather than to seif- 
medicate. Although a delay of 10 days 
may not lead to serious consequences in 
a patient with rheumatoid arthritis, this 
patient may actually have infectious 
arthritis which needs immediate therapy 
with antibiotics to prevent spread of the 
infection and destruction of the cartilage 
(which can occur during the recom
mended 10 days of self-medication for 
OTC indications). Changes observable by 
x-ray can occur 3 weeks after the onset 
of infectious arthritis consisting of loss 
of cartilage and erosion of bone (Ref. 17). 
Since these changes can be seen by x-ray 
within only 3 weeks, it is quite likely that 
subtle changes occur within the first week 
of the disease.

As has also been stated in the Primer 
on the Rheumatic Diseases (Ref. 16):

The period from the onset of symptoms to 
the time the patient consults a physician is 
highly variable. When there are only mild 
constitutional complaints and stiffness lim
ited to the hands, It is understandable why a 
patient may not seek medical advice; indeed 
she may dose herself with aspirin, or the 
symptoms may disappear spontaneously 
Swelling and pain of the larger joints, how
ever, are likely to lead to prompt medical 
attention. Evaluation by the physician in  the 
early stages of the disease is important in 
order to exclude other diagnostic possibili
ties, to begin a relationship with the patient 
that will be especially helpful in management 
in the event of prolonged active disease, and 
to prescribe appropriate conservative meas
ures at the stage in which improvement and 
even remission is likely to occur In the ma
jority of cases.

The Panel concurs with the above 
statement regarding the need for evalua
tion by a physician in the early stages 
of the disease. Since self-medicating pa
tients may, in some instances, experience 
relief of pain, they may tend to con-
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tinue to self-medicate intermittently for 
a prolonged time at intervals for 10-day 
periods as stated in the OTC labeling. In 
the early stages of the disease, the OTC 
dosage may give relief of pain for the 
period of time (10 days) it is taken. The 
patient will be relieved of pain but will 
not be taking aspirin at the dosage re
quired ' for anti-inflammatory action. 
During this period of intermittent self- 
medication, the patient will not seek out 
a physician because the pain will have 
been relieved. The Panel is also aware 
that at least three-quarters of the 
patients with rheumatoid arthritis who 
have the symptoms of the disease for less 
than 1 year will improve for a time, and 
that 15 to 20 percent may show a com
plete remission (Ref. 18). Such remission 
would only tend to reinforce the belief 
by the consumer that aspirin and the 
salicylates are completely effective for 
this disease. Clearly, it is the Panel’s con
clusion that the patient should be seen 
by a physician so that an adequate dos
age of aspirin or other salicylate can be 
recommended along with appropriate 
physical therapy or other measures dis
cussed above. The Panel concurs with the 
statement “Evaluation by the physician 
in the early stages of the disease is im
portant” * * * (Ref. 16) and considers 
that self-medication is to be avoided even 
at the early stages of the disease.

The patient should not self-medicate 
because an adequate physical examina
tion and history of the disease should be 
made by a physician. In addition, the 
physician will perform certain laboratory 
tests at the time of the first visit in order 
to establish the severity of the disease 
and to rule out other diseases.

The patient is clearly unable to per
form a physical examination on himself 
or herself. The physician will search for 
nodules near the elbow which are char
acteristic of rheumatoid arthritis. The 
physician will perform a thorough evalu
ation of all joints for swelling, heat, 
synovial thickening, deformities, and 
note the range of motion of all joints. 
All the findings will be recorded for 
future reference, and laboratory tests 
may be needed. Mild anemia and an 
elevated erythrocyte sedimentation rate 
are often observed with active rheuma
toid arthritis. A number of tests to rule 
out systemic lupus erythematosus may be 
employed since this disease not infre
quently has an onset similar to rheuma
toid arthritis. I f  fluid is present within 
the knee or another single large joint, 
analysis of the fluid may be done to rule 
out infection. The physician inserts a 
needle into the knee and withdraws fluid 
which can be examined for crystals typi
cal of gouty arthritis and a culture can be 
obtained to determine whether or not the 
swollen knee is due to an infection of the 
joint.

Clearly, the patient with a single 
swollen knee cannot determine the cause 
of the swelling. The most common dis
eases are those' discussed above, i.e., 
osteoarthritis and rheumatoid arthritis. 
These two conditions cannot be distin
guished by the patient. Since the treat
ment of the two diseases, the prognosis, 
and the management are different, it is to

the patient’s advantage to seek medical 
advice rather than to self-medicate. 
Since infectious arthritis is frequently 
present as a single swollen knee, the 
patient may be harmed by self-medi
cating for even 10 days.

The Panel concurs with the following 
statements made in the Primer on the 
Rheumatic Diseases (Ref. 18) :

Clearly, the major concern on the part of 
the patient as well as the physician is not 
for a mild arthritis that lasts a few weeks 
or months and leaves no impairment. 
Rather, the difficult problem is recurrent or 
sustained disease, in which, over the course 
of a few to many years, there is an increas
ingly serious and permanent disturbance in 
joint function. At sites of involvement one 
finds swollen, boggy joints that are the re
sult of intra-articular effusion, edema of 
periarticular structures, and particularly the 
overgrowth of the hyperplastic synovial 
membrane and variable degrees of periartic
ular fibrosis.

The joint deformities which develop in 
rheumatoid arthritis are thought to origi
nate in muscle spasm, the flexors maintain
ing involuntary contraction with accom
panying extensor relaxation, such as occurs 
reflexly with injury of the extremity. In 
flammation and subsequent fibrosis in the 
capsule, ligaments, and musculotendinous 
apparatus lead to fixed deformity. Subluxa
tion, or the slipping of one articular (joint) 
surface past the other, is usually preceded 
by erosion of cartilage and bone and -de
struction of supporting soft tissues, particu
larly ligaments and joint capsule. Among 
the most characteristic deformities in the 
hand are an ulnar drift or deviation of the 
fingers, subluxation (dislocation) of the 
metacarpophalangeal joints, and enlarge
ment of the proximal interphalangeSl joints. 
More disabling is the “boutonniere” deform
ity in which the flexed proximal Interpha
langeal joint is forced through the extensor 
hood like a button through the buttonhole.

Any diarthrodial joint (moveable joint) 
may be affected in rheumatoid arthritis. 
Rheumatoid (and other) effusions of the 
knee may be complicated by the develop
ment of large popliteal cysts, (Baker’s cyst) 
that often extend into the calf. . . .  Serious, 
indeed life-threatening, complications may 
occur from involvement of the atlanto-axial 
(one of the neck)vjoints leading to subluxa
tion and spinal cord compression with sen
sory and/or pyramidal tract signs and dis
ease of the cricoarytenoid joint of the larynx, 
which, when fixed with the vocal cords ab
ducted, can cause laryngeal obstruction.

The joints most frequently involved 
are those at the fingers, knees, wrists, 
feet, ankles, shoulders, elbows and hips 
although any joint may be affected. The 
course and prognosis depend on several 
factors. Laboratory tests are often re
quired.

The Primer on the Rheumatic Dis
eases also makes the following observa
tions (Ref. 19) :

The combination of typical joint deformi
ties, subcutaneous nodules, and high titers 
of rheumatoid factor is diagnostic of rheu
matoid arthritis and constitutes classic dis
ease. After observing a patient with active 
rheumatoid arthritis for several months, the 
physician (can) evaluate the prognosis and 
discuss this cautiously yet realistically with 
the patient . . .  A poor prognosis, in respect 
to joint function includes persistent disease 
of more than one year’s duration, age below 
30 when the patient is first seen by a phy
sician, sustained disease, and the presence of

subcutaneous nodules and high titers of 
rheumatoid factor.

With regard to the long-term outlook 
for patients followed for periods of many 
years, based on the course of cases seen 
in various arthritis clinics, the Primer on 
the Rheumatic Diseases notes that about 
50 percent of the patients are in the 
“stationary” or “ improved” categories 
after 10 years (Ref. 19).

It also goes to note that:
Without an improvement by this time, 

there is little likelihood that one will oc
cur, and thereafter more patients begin to 
appear in the "worse” category. Nevertheless, 
it should be poted that in observations ex
tending for 10 to 15 years, 50 percent to 70 
percent of the patients remained capable of 
full-time employment and that after 15 to 
20 years those completely incapacitated con
stituted only about 10 percent of the group.

(2) Treatment. In planning a treat
ment program for the patient with rheu
matoid arthritis the Primer on the Rheu
matic Diseases states that the physician 
should be guided by the following fac
tors (Ref. 20) :

(1) the status of joint function, particu
larly range of motion, with respect to the 
apparent duration of the disease; (2) de
gree of disease activity, from slight, with 
mild complaints confined to a few joints, to 
most severe, with extra-articular manifesta
tions, especially vasculitis; (3) the age, sex, 
occupation, and family responsibilities of 
the patient, and her or his response to the 
disease; (4) the results of previous treatment. 
Assessment of these variables guide the phy
sician in deciding on the most appropriate 
course of action, in being conservative or 
more vigorous, and in considering the advisa
bility of surgical intervention. In judging 
the stage of disease and the degree of the 
patient’s disability in estimating and re
porting response to treatment, it is helpful 
to utilize criteria for the classification of 
progression of rheumatic arthritis and of 
functional capacity developed for these pur
poses by a committee of the American Rheu
matism Association.

(See part V. paragraph A.2. above— 
Classification of rheumatic diseases.)

The Panel believes that conservative 
measures should be used at the outset of 
treatment and continued as long as in
dicated. In addition, the Panel concurs 
with the following statement made in the 
Primer on the Rheumatic Diseases (Ref.
19):

When discussing the nature of the disease 
with the patient who has had arthritis of a 
few weeks’ to months’ duration the prudent 
physician avoids promises of quick relief or 
cures, and usually refrains from prescribing 
any antiarthritis medication except aspirin. 
This is a strong opinion, and clearly a per
sonal one, but appears to be the prevailing 
view of those experienced physicians who 
have treated patients with this disorder for 
many years. There is no cure for rheumatoia 
arthritis, there is no certain way to arres 
the disease or produce a remission, and there 
is no evidence that the more potent drug 
can relieve symptoms fully and regular y- 
On the other hand, there is ample evidenc 
that if such agents temporarily ameliorate 
joint comolaints, severe rebound of inn * 
matlon may occur when they are withdra

The Panel has heard expert testimony 
of physicians brought to the Pn11® .
the drug industry (Ref. 20). It was stated
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by industry spokesmen that arthritic pa
tients will be better off self-medicating 
than going to a physician because the 
physician will treat them with corticos
teroids. However, the Panel concurs with 
the statement in the Primer on the Rheu
matic Diseases, prepared by leading 
rheumatologists of the American Rheu
matic Association, that “ the prudent 
physician avoids promises of quick relief 
or cures, and usually refrains from pre
scribing any antiarthritis medication ex
cept aspirin” (Ref. 18). The use of corti
costeroids in the treatment of rheumatic 
diseases is limited to specific indications. 
The hazards of the indiscriminate use of 
corticosteroids in the treatment of arth
ritis has been well documented over the 
past 15 years.

Proper therapy includes the use of as
pirin in adequate doses to control the in
flammation of the synovial membrane. 
As noted in the Primer on the Rheumatic 
Disease (Ref. 21), “Aspirin is the main
stay of therapy.” In addition, the Panel 
concurs with the following statement 
(Ref. 21):

Adults should take a total of at least 3.6 
gm of aspirin per, day, in divided doses after 
each meal and before bedtime; often 4.8 
gm per day or more will be tolerated without 
gastrointestinal symptoms, loss of auditory 
acuity, or tinnitus. With active disease as
pirin should be taken on a regular daily basis 
rather than at will. There is considerable var
iation from person to person in the plasma 
level of salicylate produced by a constant 
quantity of aspirin so that it is misleading 
to think in terms of a “standard” dose. If 
need be, each patient should be given in
creasing amounts of aspirin to tolerance 
(tinnitus). In general, younger individuals 
show a much higher tolerance to the side 
effects of aspirin than do the elderly.

In order to achieve anti-inflammatory 
efficacy, a higher daily dose and a much 
more prolonged administration is re
quired than that which is required for 
analgesic efficacy. Since the dose and 
duration of therapy should be regulated 
by a physician, and in addition, because 
the dose is higher and the duration of 
medication is longer than that for anal
gesic use, the side effects are more signi- 
cant. However, it should, be noted that 
one side effect of overdosage, tinnitius 
(ringing of the ears), is used by physi
cians in the management of patients with 
rheumatoid arthritis in order to provide 
the patient with the necessary anti-in
flammatory levels of salicylate. This 
unique safety feature of salicylates, par
ticularly aspirin, was discussed in more 
detail above. (See part III. paragraph 
B.l.a. (2) above—Safety.)

Clearly, OTC dosages of 12 tablets 
daily are rarely capable of achieving 
anti-inflammatory levels of salicylates. 
Thus, it is unwise for patients to self- 
medicate with aspirin for rheumatoid 
arthritis since not all individuals will 
achieve adequate anti-inflammatory 
levels of serum salicylate when following 
the OTC dosages. Since the majority of 
such individuals will achieve analgesic 
levels, their pain will be relieved but at 
me same time the inflammation in their 
Joints will not be suppressed. The Panel 
concludes that intermittent self-medica- 
lQn> for intermittent periods of 10 days,

over the course of a few months using 
different OTC preparations (especially 
trying out those labeled with the word 
“Arthritis” ) will result in continued 
disease activity. The Panel emphasizes 
that this may lead to destruction of the 
cartilage by the inflamed synovium 
which could have been suppressed if the 
patient had received earlier medical 
therapy by a physician, as described 
above, including adequate individualized 
amounts of aspirin.

In addition to using aspirin, the physi
cian has additional measures that the 
patients will follow. Clearly, these will 
not be followed if the patient is self- 
medicating. For example, periods of rest 
during the day are helpful. Complete 
inactivity should be avoided, however, 
unless severe disease exists with markedly 
painful swollen joints. Lightweight 
splints or shells may be used. The major
ity of patients will respond with improve
ment to these conservative measures. In 
the case of those patients who continue 
to have persistent complaints, the physi
cian may recommend drugs, such as 
chloroquine or hydroxychloroquine. Gold 
salts may be recommended.

The Primer on the Rheumatic Diseases 
(Ref. 21) notes that:

At all stages of the disease * * * physical 
measures must be considered In the compre
hensive program of management. Local ap
plication of heat by means of moist com
presses or infrared Irradiation, followed by 
directed exercises, is often helpful in relieving 
joint pain and muscle spasm. These exercises 
are designed to preserve the range of motion 
of joints and to strengthen muscles.

The cooperative efforts of professional per
sonnel trained in rheumatology, orthopedic 
surgery, and rehabilitation medicine have 
proven to be of great value in providing a 
truly comprehensive and maximally effective 
approach to the care of the patient with 
rheumatoid arthritis. Many other health care 
specialists, including physiotherapists, occu
pational therapists, and social service work
ers, play an important role. Joint inflamma
tion maypersist with incapacitating symp
toms despite careful application of the 
measures described above. When this occurs, 
hospitalization may be warranted so that 
therapy can be continued with maximum 
intensity.

At this stage in the .disease, some phy
sicians will use corticosteroids at a low 
dose in addition to aspirin. Immunosup
pressive therapy is reserved for patients 
with progressive deformities, disease ac
tivity and incapacity. Various surgical 
procedures have also been used for cor
recting or compensating for joint 
damage.

It is clear that the management of pa
tients with rheumatoid arthritis is a 
complicated therapeutic situation which 
must include the family physician or in
ternist. These physicians may request 
consultation in the complicated patient 
with a rheumatologist and/or orthopedic 
surgeon. This is clearly not a disease 
which can be controlled by self-medi
cation.

(3) Summary and conclusions. Rheu
matoid arthritis is a chronic disease, in 
which inflammation of the moveable 
joints is frequently combined with a va
riety of manifestations (Ref. 22). As an 
inflammatory disease which is accompa

nied by pain, the use of aspirin or other 
salicylates at very high dosage levels as 
analgesics and as anti-inflammatory 
agents is the mainstay of therapy. The 
treatment of rheumatoid arthritis re
quires the administration of aspirin or 
other salicylates on a regular daily basis 
at high dosage levels that will achieve 
an anti-inflammatory therapeutic effect. 
Such daily dosages are higher and re
quire more prolonged use than is needed 
for analgesic effectiveness. Individuals 
with inflamed joints who self-medicate 
with aspirin or other salicylates to re
lieve the pain without consulting a phy
sician will prob ably self-administer OTC 
daily dosages which will achieve anal
gesia but will not produce an anti
inflammatory effect. Such individuals 
will suffer continuous deterioration of 
their inflamed joint condition unless 
they consult a physician for proper di
agnosis and treatment. The daily dosage 
of aspirin or other salicylates needed to 
reach an anti-inflammatory effect may 
vary between patients but is frequently 
far above the OTC analgesic dosage level. 
Only a physician can individualize the 
salicylate dosages needed for anti
inflammatory effectiveness.

c. Gout. (1) Clinical features. Another 
common condition is a rheumatic dis
ease associated with a biochemical ab
normality, i.e., gouty arthritis. Acute 
gouty arthritis is more prevalent among 
males (Ref. 23).

The Primer on the Rheumatic Dis
eases (Ref. 24) has described gout and 
its clinical features as follows:

Gout is a disease of ancient lineage which 
is characterized by recurrent episodes of vio
lent arthritis associated with the presence of 
monosodium, urate monohydrate crystals in 
tbe synovial fluid (fluid in the joint space), 
and in many cases, the eventual appearance 
of gross uratlc deposits called tophi (depos
its of uric acid crystals) in and about the 
joints, in the kidneys and in certain subcu
taneous sites. Gouty arthritis a complication 
of prolonged hyperuricemia (high blood uric 
acid levels), the origin of which has been 
found to be markedly diverse. Hyperurice
mia is the result of a heritable error of me
tabolism leading to overproduction and/or 
retention of uric acid due to abnormalities 
in purine biosynthesis and/or renal excre
tion of uric acid. Acute gout is a type of ar
thritis in which the onset of joint inflamma
tion is very rapid, and, typically, maximal 
pain and swelling are reached in several 
hoprs. The affected joint tends to be exquis
itely painful and tender, and there is gen
erally considerable periarticular swelling and 
erythemia. This feature together with the 
low-grade fever and leukocytosis which 
often accompany the attack frequently give 
rise to the mistaken impression of cellulitis 
or thrombophlebitis.

In the United States uric acid stones 
(calculi) represent about 10 percent of all 
urinary calculi. Such stones occur in ap
proximately 15 to 20 percent of all patients 
with gout. Patients with gout have a  higher 
frequency of arterial hypertension (high  
blood pressure) and kidney malfunction than 
do nongouty individuals and are often found 
to have nephrosclerosis. Pyelonephritis as
sociated with urate deposits in the medulla 
of the kidney and obstruction by stone may 
contribute to the renal disease.

Since the patient with joint inflamma
tion due to gout cannot self-diagnose 
and self-medicate, the diagnosis and
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treatment of gouty arthritis must clearly 
be carried out by a physician.

(2) Treatment. Treatment of this 
form of arthritis is based firstly on an 
accurate diagnosis. Once the physician 
has made the diagnosis* treatment is 
aimed at 1) immediate control of the 
acute joint inflammation and 2) preven
tion of future attacks and the long term 
reduction in hyperuricemia so as to pre
vent formation of uratic deposits and 
promote resolution of those tophi al
ready present (Refs. 24 and 25). With 
the medications currently available it 
is possible to achieve both of these ob
jectives and to attain normal levels of 
uric acid in the blood in the vast ma- 
jdHty of gouty subjects. The mainte
nance of normal serum uric acid levels 
and prevention of tophaceous gout re
quire long treatment which is seldom 
successful unless the patient is well in
formed concerning the nature of this 
disease (Ref. 24).

Several drugs are used to treat gout, 
some of which lower the amount of uric 
acid in the blood. Dietary management 
is also important in helping to reduce 
the body burden of uric acid. Especially 
to be avoided are foods high in purines. 
Surgery has been used in the manage
ment of gout. Surgical excision is indi
cated for large bulky tophi, particularly 
so, if there is external drainage, infec
tion or interference with joint function. 
Orthopedic surgery and other proce
dures may be helpful in selected cases of 
severe or crippling gouty arthritis.

The objectives of treatment cannot 
be met by the use of any of the OTC 
analgesics. Aspirin given in amounts of 
3 g or more daily exerts a uricosuric 
effect (increased amount of uric acid 
excretion into the urine). The Primer on 
the Rheumatic Diseases notes that 
“Since uricosuric therapy must be con
tinued indefinitely, however, and since 
the frequency of toxic reaction to the 
large doses of aspirin required for effec
tive uricosuria is high, there is little in
dication today for the use of aspirin to 
control serum urate levels” (Ref. 24). 
Probenecid and sulfinpyrazone are pre
scribed for many patients with gout. It 
should also be made clear that smaller 
quantities of aspirin counteract the uri
cosuric effects of the agents sulfinpyra
zone and probenecid and, hence, should 
be avoided by patients taking these drugs 
(Ref. 24). In addition, small doses of 
aspirin may lead to the inhibition of uric 
acid excretion resulting in elevation of 
serum urate levels which may bring on 
an attack of gout (Ref. 24).

The drugs that will effectively control 
acute gouty arthritis are prescription 
drugs. They can only be obtained with a 
physician’s prescription. It  is therefore 
imperative that individuals with joint 
inflammation that may be due to gout 
consult a physician for diagnosis and 
treatment.

(3) Summary and conclusions. I f  the 
patient self-medicates with OTC anal
gesics for painful acute attacks, which 
would subside within a few davs without 
any treatment at all, he will not have 
seen a phvsician and therefore no diag
nosis will have been made. With increas

ing numbers of attacks over the years, 
serious complications will arise unless 
proper medical management is received 
which is directed at lowering the serum 
uric acid levels. Prior to the advent of the 
uricosuric agents, 50 to 60 percent of pa
tients with gouty arthritis developed vis
ible tophi and permanent joint damage 
(Refs. 24 and 26). The development of 
tophi is correlated with the height of the 
serum uric acid concentration. These 
patients, in addition to developing se
vere joint destruction, may also develop 
renal disease due to the deposition of 
urate in the kidney. Renal failure is the 
eventual cause of death in from 22 to 25 
percent of chronic gouty subjects who 
have not received proper medical man
agement to reduce their uric acid levels 
(Refs. 27 and 28).

The Panel concludes that self-medica
tion with OTC analgesics, such as as
pirin, by individuals with joint inflam
mation that may be due to gouty arth
ritis, to alleviate pain without consult
ing a physician is hazardous. It delays 
proper diagnosis and treatment which 
may lead to serious complications.

d. Arthritis associated with known in
fectious agents. Arthritis may be asso
ciated with a known infectious agent. 
The following bacterial agents may pro
duce arthritis: Gonococcus (gonnorhea), 
meningococcus, pneumococcus, Strepto
coccus, Staphylococcus, Salmonella, Bru
cella, Streptobacillus moniliformis, My
cobacterium tuberculosis, Treponema 
pallidum (syphilis), Treponema perte- 
nue (yaws) and others. Rickettsial 
agents may also produce arthritis. Vi
ruses such as rubella, mumps, viral hepa
titis agent and others may cause arth
ritis. Occasionally, arthritis due to 
fungal and parasitic agents may occur 
(Ref. 29). Bacterial arthritis is caused 
by the invasion of the synovial mem
brane by living microorganisms. Infec
tious arthritis may present minimal 
signs of inflammation and heed not be 
confined to a single joint. Between 75 
and 85 percent of gonococcal infections 
involve two or more joints (Refs. 30 a.r>H
31).

Bacterial arthritis may cause pain in 
the joint which is perceived by the indi
vidual as “pain of arthritis.” The indi
vidual who self-medicates for this “pain 
of arthritis” with aspirin may delay 
proper specific antibiotic therapy which 
would stop the arthritis and control 
spread of the infection to other parts of 
the body. For example, gonococcal ar-< 
thritis may occur in a patient with gon
orrhea and is a frequently occurring 
cause of infectious arthritis. The Center 
for Disease Control states that the total 
number of cases of gonorrhea reported 
to health departments in 1975 was 938,- 
778, an increase of 7.4 percent over the 
number reported in 1974. When under
reporting and underdiagnosis of cases 
are taken into consideration, the true in
cidence of gonorrhea is estimated at 2.6 
million cases annually. From 1964 to 
1973, gonorrhea cases increased 179 per
cent. (Ref. 31). Holmes reported that 
approximately 1 to 3 percent of gonor
rhea patients develop arthritis (Ref. 32).

The Panel therefore estimates the inci
dence of gonococcal arthritis in 1975 to 
be from 25,000 to 75,000. Since the inci
dence of gonorrhea is steadily increasing, 
the incidence of gonococcal arthritis can 
also be expected to increase. This type of 
infectious arthritis occurs most fre
quently in young, otherwise healthy indi
viduals who may have no other symp
toms of gonococcal infection. In most 
women with gonococcal arthritis, no 
symptom other than joint pain may be 
noted by the patient even though the 
genital tract is infected.

Any delay in the diagnosis and treat
ment of these patients leads to continued 
venereal spread of gonorrhea to other 
individuals. Gonococcal arthritis is usu
ally but hot always accompanied by a 
fever which is moderate in the majority 
of patients. Shaking chills rarely occur. 
Many patients experience migratory 
aches in a number of joints with variable 
signs of articular inflammation. In other 
patients, the joints first involved may 
clear completely as new joints are af
fected until the arthritis becomes par
ticularly severe in one or more joints. 
Large joints are most frequently in
volved. Females accounted for 76.7 per
cent of patients in a series reported from 
Ben Taub General Hospital. (Ref. 33).

It is obvious that patients with gono
coccal arthritis should not be encouraged 
to self-medicate with aspirin since they 
will r.upress pain and may also suppress 
signs of arthritis. This may lead to their 
not seeking care from a physician and 
therefore may lead to spread of the 
venereal disease to others during the pe
riod of self-medication, increased risk of 
gonococcemia due to self-medication, 
and the possibility of significant restric
tion of joint function due to permanent 
damage to the joint because of delay in 
diagnosis and therapy. Sharp describes 
two patients who had permanent damage 
to infected wrists due to delay in treat
ment for 18 and 28 days (Ref. 34). He 
states “ * 41 * diagnostic studies should 
be completed with haste and treatment 
started as soon as appropriate cultures 
have been obtained to minimize the risk 
of residual articular damage.” Although 
no severe joint damage may occur in pa
tients with gonococcal arthritis who self- 
medicate with aspirin for less than 10 
days, such individuals are clearly not re
ceiving adequate treatment. Some loss of 
joint (cartilage) space and lytic changes 
in bone may be noted within 1 to 2 weeks 
after onset of infection. It  is important 
that “effective treatment of septic arth
ritis requires early recognition, prompt 
arthrocentesis and the administration of 
an antibiotic chosen on the basis of sen
sitivity tests on the infection organism. 
Treatment should be initiated as soon as 
adequate cultures are obtained and al
tered as required after the antibiotic 
sensitivities are available” (Ref. 35).

e. Other diseases— (1) R heum atic 
fever. Rheumatic fever is a serious ill
ness manifested by arthritis, and involves 
the heart in from one-third to one-half 
of the patients. Involvement of the heart 
particularly during the acute phase of 
the disease may occasionally have fatal 
consequences. Rheumatic fever is an in-
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flammatory disease which occurs as a 
sequel to infection with group A strepto
cocci (Ref. 36). Salicylates are of con
siderable value in controlling the toxic 
manifestations, in contributing to the 
comfort of the patients, and in combat
ing anemia and other constitutional 
symptoms (Refs. 37 and 38). Salicylates, 
usually "aspirin, are given in an initial 
daily dose of approximately 0.1 g/kg of 
body weight ranging from 3 g in children 
to 6 to 8 g in adults, trying to achieve a 
plasma salicylate level of 25 to 30 mg/100 
ml. (Compared to an OTC analgesic dos
age limit of 4g/24 hours for aspirin). The 
symptoms of rheumatic fever typically 
appear as an acute polyarthritis (swell
ing and pain of the joints) which may 
subside in one joint after a few days 
only to appear in another joint (migra
tory polyarthritis). Fever is a frequent 
accompanying feature of the disease. It 
is entirely possible that where fever is 
not present or is of low grade, an indi
vidual who has unknowingly contracted 
rheumatic fever may treat the arthritic 
symptoms with OTC antirheumatic 
products. The illusion of having success
fully treated the problem is reinforced 
when the symptoms disappear. When 
the arthritic symptoms reappear in an
other joint (migratory polyarthritis), 
aspirin or other salicylates are, again, 
ingested by the consumer. During this 
period the disease progresses to include 
the serious and, perhaps, permanent 
heart manifestations described above. It 
is clear that patients with this type of 
arthritis should be under prompt physi
cian’s care and should not self-medicate 
with aspirin even for 10 days.

(2) “Connective tissue” disorders. 
Another group of rheumatic diseases is 
the “connective tissue” disorders which 
are acquired rather than congenital dis
eases. These disorders include systemic 
lupus erythematosus, progressive system
ic sclerosis, polymyositis, necrotizing ar
teritis and other forms of vasculitis, and 
are serious disorders which may be life- 
threatening. These patients must be un
der the care of the physician and should 
not self-medicate. Since arthritis or 
muscle pain is a feature of all of these 
diseases, it is important that the disease 
be diagnosed by a physician, and such 
patients should not self-medicate for 
their “arthritis” since this will prolong 
the period before they eventually seek a 
Physician’s aid and are diagnosed and 
treated. This is particularly important 
since some of these patients may have 
severe kidney disease that is usually 
asymptomatic. Urine and blood chemis
try studies are essential for diagnosis 
and subsequent assessment of the pa
tient’s status and response to treatment.

(3) Miscellaneous diseases. Other dis
eases with which arthritis may be asso
ciated include sarcoidosis, relapsing 
Polychondritis, ulcerative colitis, and re
gional enteritis.

Nonarticular rheumatism involves 
structures around joints and includes 
such conditions as fibrositis, low back 
Ŝ dromes’ myositis, tendonitis and 
ochers. These more common conditions 
which may be acutely painful, however, 
must be distinguished by. a physician

from other more serious and life-threat
ening conditions as described above. For 
example, gonococcal arthritis may be as
sociated with tendonitis due to infection 
with gonococci. Myositis may occur in 
systemic lupus erythematosus and poly
myositis and gout may involve bursa 
leading to acute bursitis.

A variety of miscellaneous disorders 
also involve joints and should also not be 
treated by self-medication. These include 
villonodular synovitis, Behcet’s Syn
drome, erythema nodosum, avascular ne
crosis of the bone and Others.

Serious traumatic and neurogenic dis
orders involving joints should also be 
treated under the care of a physician. 
Diseases other than gout with known or 
strongly suspected biochemical or endo
crine abnormalities in which joint dis
ease occurs include hemophilia, sickle 
cell anemia, hyperparathyroidism, acro
megaly, hypothroidism, scurvy and other 
disorders. Clearly, self-medication with 
analgesics may lead to a delay or lack of 
proper diagnosis and therapy in these 
serious and, in many cases, curable, dis
orders. Neoplasms (cancers) involving 
the joints include leukemia and multiple 
myeloma as well as primary neoplasm of 
the synovium (synovioma), and self- 
medication is clearly to be discouraged in 
these patients. Indeed, self-medication 
may lead to delay in diagnosis.

5. Economic and social impact of rheu
matic diseases in the TJ.S. The rheumatic 
diseases cause a large segment of chronic 
disability in the U.S., and in fact, all over 
the world. In this country alone, the 
three most common of these diseases,
i.e., rheumatoid arthritis, osteoarthritis 
and gout afflict over 18 million individ
uals. When all rheumatic diseases are 
considered, it is evident that these dis
eases afflict well over 10 percent of the 
U.S. population. Hence, over 20 million 
Americans suffer from discernible symp
toms of some form of rheumatic disease.

Of even greater importance to the 
Panel is a statement in a 1973 advisory 
committee report (Ref. 39) to the Ar
thritis Foundation where it was con
cluded that most individuals with rheu
matic diseases are not receiving medical 
care. They stated:

Of the more than 20 million individuals 
afflicted with rheumatic diseases, well over 12 
million are not receiving medical care, even' 
though many of these experience some degree 
of disability.

Since early accurate medical diagnosis and 
appropriate treatment can often prevent or 
delay the appearance of advanced symptoms, 
the potential for unnecessary suffering among 
those not under treatment is considerable.

Further, more than 12 million victims 
of rheumatic diseases are under age 65 
and more than 3 million are under age 
45. In 1969, these diseases caused victims 
to spend a total of more than 70 million 
days in bed. Among normally employed 
individuals, more than 14 million days 
were lost from work due to rheumatic 
diseases. The number of days lost from 
work does not include the many lost by 
those who are so disabled that they are 
no longer employed, nor does it include 
the days lost by housewives and students 
(Ref. 38).

In a survey described by Hollander 
(Ref. 3), conducted during 1957 to 1959,
30,000 persons were found to be unable 
to work because of arthritis for a mini
mum of 6 months. These individuals be
came eligible for Social Security benefits. 
Of these, 78 percent were over 50 years 
of age, and 20 percent were women. Os
teoarthritis was present in 56 percent 
and rheumatoid arthritis in 27 percent.

Rheumatoid arthritis seldom causes 
death directly, but is still the greatest 
cause of crippling deformity from dis
ease. These patients form a great propor
tion of the population attending arthri
tis clinics because of the long duration 
and severity of the process.

The Panel believes that early diagno
sis and treatment in many cases can pre
vent or delay the most serious and crip
pling symptoms of arthritis which so 
seriously detract from the U.S. labor 
force as well as causing a great deal of 
suffering among these same people and 
their families;

6. Hazards of self.-diagnosis and self- 
medication. The Panel concludes that it 
is absolutely essential that the individual 
seek proper medical attention when 
symptoms of arthritis are present. Ab
normal fatigue, muscular stiffness, pain
ful swelling of joints or loss of joint mo
tion are all common first signs of rheu
matoid arthritis. The self-medication of 
these symptoms with aspirin, as pro
moted through OTG drug labeling or 
suggested through advertising, may lead 
to relief of pain. However, cessation of 
self-medication will cause the patient to 
note return of pain which will inevitably 
result in self-medication again with as
pirin. The Panel is concerned that re
peated “successful” self-medication may 
keep the patient from going to a physi
cian and obtaining the correct diagnosis 
and therapy; the result being progres
sion of the disease with possible perma
nent . crippling. Futhermore, where in
fectious diseases manifest themselves as 
arthritis, these may also, in the early 
stages, be “successfully” self-treated 
only to result in very serious or life- 
threatening episodes. It is essential for 
the control of the disease and to prevent 
disability that the individual seek proper 
medical advice as early as possible.

Because symptomatic self-medication 
for arthritis of undetermined and un
diagnosed etiology may lead in some in
stances to some relief of pain and yet 
allow the disease to progress, the Panel 
recommends that aspirin and aspirin- 
containing agents not be labeled for the 
treatment of “arthritis.” The use of as
pirin and aspirin-containing products as 
antirheumatic agents (anti-inflamma
tory agents) should be under the super
vision of a physician because only a 
physician can properly diagnose the 
cause of the arthritis and prescribe the 
therapy suitable for the specific disease 
causing the arthritis in the individual 
patient. It should be noted that the prin
cipal therapeutic purpose for the use of 
aspirin in some rheumatic diseases is as 
an anti-inflammatory agent and not as 
an analgesic. As an anti-inflammatory 
agent, the dosage of aspirin is higher
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and the duration of treatment is longer 
than when aspirin is used as an OTC an
algesic f or the relief of pain.

The Panel concurs with a leaflet pub
lished by the Arthritis Foundation (Ref. 
2), where it is emphasized that aspirin is 
the best single drug for treatment of ar
thritis but points out that its use is wide
ly misunderstood. In addition, it is the 
conclusion of the Arthritis Foundation 
that it is a misused drug. It  is stated, 
“There is a special way to take aspirin 
for arthritis. It is not the way you take it 
for a headache or the common cold.”

The Arthritis Foundation has pub
lished in the leaflet (Ref. 2) five impor
tant “Do’s and Don’ts” pertaining to the 
treatment of arthritis. The Panel fully 
concurs with these recommendations 
which are as follows:

1. DO see a qualified physician for diagno
sis and treatment of arthritis. Proper treat
ment can control the disease and prevent 
crippling.

2. DO take aspirin, if the doctor prescribes 
it, strictly according to the ‘aspirin program’ 
he gives you.

3. DON’T change your aspirin dosage sched
ule without first asking your physician.

4. DON’T  try to diagnose your own arthritis 
problem or pick your own remedies from 
non-prescription medicines available at the 
local drugstore.

5. DON’T be lured by aspirin advertising 
into self-treatment and dosing yourself on a 
homemade schedule. Even though arthritis 
may begin with ‘minor aches and pains,’ it is 
no disease to fool around with. DO get quali
fied medical advice and get it early.

The Panel has recommended that all 
OTC analgesic-antipyretic-antirheumat
ic products be labeled with the warning, 
“Do not take this product for more than 
10 days. I f  symptoms persist, or new ones 
occur, consult tfour physician” . The Panel 
concludes that even if temporary self- 
medication is limited to 10 days, pain 
may be relieved, but will recur and the 
disease may progress if not properly di
agnosed by a physician.

7. Labeling of antirheumatic products. 
In his chapter on “Salicylate Therapy for 
Rheumatiod Arthritis” in “Arthritis and 
Allied Conditions” , Dr. T. B. Bayles states 
“All patients with active rheumatoid ar
thritis, mild to severe, should receive sa
licylates regularly in the largest tolerated 
dosage excluding only those with proven 
adverse gastrointestinal symptoms or 
bleeding, peptic ulcer, or allergic mani
festation due to salicylates” (Ref. 33).

Suggested labeling doses for self-medi
cation provide only analgesic effect and 
deprive the patient of the benefit of a 
physician’s care as discussed above. Per
manent disability may occur if self-med
ication occurs intermittently or over pro
longed periods of time for certain types 
of arthritis.

In a brochure distributed by the Ar
thritis Foundation for patients with ar
thritis (Ref. 2), the following is stated:
Many ads make arthritis sound like nothing 
much more than a disease of “minor aches 
and pains”. The truth is arthritis can be a  
serious disease. The pain can be excruciating 
and results can be severe crippling unless the 
victim starts full and proper medical treat
ment in the early stages. How often do as
pirin advertisements tell you this? And how

often do aspirin advertisements tell you that 
your dosage schedule should be prescribed by 
a doctor? Don’t let advertising lead you to 
self-diagnosis and self-treatment for arthri
tis. There is more to controlling arthritis 
than getting wonderful “relief”. Arthritis 
isn’t a disease to fool around with. While you 
are dosing yourself from the medicine cabi
net and staying away from the doctor, irre
versible damage may be taking place in your 
arthritic joints.

In another more recent position by the 
Arthritis Foundation (Ref. 40), the fol
lowing is stated:
Aspirin is frequently the drug of choice in 
treating the more serious forms or arthritis, 
but it should be prescribed by a physician in 
appropriate dosage for each individual pa
tient, who should be closely monitored for 
side effects. Furthermore, people who have 
“minor aches and pains” are usually not 
qualified to decide whether these symptoms 
are just that and no more, or whether they 
may herald a serious form of arthritis re
quiring medical diagnosis and treatment.

Therefore, the Arthritis Foundation con
siders advertising for aspirin products which 
encourage arthritis sufferers to self-diagnose 
and self-medicate as a disservice to them. In  
some cases, self-diagnosis and self-medica
tion may lead to delay in seeking medical 
attention until after preventable joint dam
age has taken place.

The Arthritis Foundation also opposes use 
of the word "arthritis” in aspirin brand 
names, because of its potential for abuse. 
It should not be permitted.

Arthritis suffers would be best served if 
the word “arthritis” were banned from as
pirin product labeling and advertising, leav
ing the medication decisions to physicians.

The Panel strongly concurs with this 
statement and concludes that there 
should be no OTC labeling for antirheu
matic indications or use of the term in 
product names. Therefore, the ingredi
ents reviewed for such use have all been 
classified by the Panel as Category I I  for 
any OTC antirheumatic labeling claims.

The Panel recognizes that the Food 
and Drug Administration does not regu
late the advertising of OTC drug prod
ucts. However, it is the Panel’s conclu
sion that labeling and advertisements 
be closely monitored by the proper au
thority to see that advertisements do not 
go beyond the limitations of the mono
graph and/or negate the restrictions and 
warnings recommended by this Panel.

8. Conclusions. The Panel is concerned 
with the continuous promotion of OTC 
drug products for. use in the self-treat
ment of rheumatic diseases. The labeling 
and advertisements of -these OTC prod
ucts represent a hazard to the individual 
afflicted with these potentially incapaci
tating and crippling disease conditions. 
The consumer is misled into the false 
belief that he can self-diagnose and self- 
treat any joint aches and pains he may 
have. The labeling and advertisements 
make no allusions to the progressive de
generating nature of rheumatic diseases 
if proper medical diagnosis and appro
priate treatment is not instituted early 
in the disease. Pain is only one of the 
clinical features of these diseases. It  is 
this symptom which the labeling and ad
vertisement belabor to the exclusion of 
the other more serious clinical features.

OTC analgesics, especially aspirin, are 
the antirheumatic agents that are used

by individuals with joint pains and aches 
that may be due to rheumatic diseases. 
The daily dosage of aspirin that is suffi
cient to achieve an analgesic effect, is an 
inadequate dose to affeqt the inflamma
tion of the inflammatory rheumatic dis
eases, such as rheumatoid arthritis. A 
higher daily dosage and a much more 
prolonged administration is required to 
affect the inflammation of rheumatoid 
arthritis. The dosage and duration of 
treatment should be supervised by a 
physician. At doses higher than the dos
age recommended for OTC use, serious 
side effects occur. The dosage and dura
tion of treatment must be individualized 
for each patient by his physician. The 
consumer cannot self-diagnose and self- 
treat for the rheumatic diseases.

There is the general impression in the 
minds of American consumers that as
pirin is an innocuous medication and 
that arthritis is a minor disease. The la
beling and advertising of OTC aspirin 
products have reinforced this mistaken 
impression. This disease condition is not 
rare and the degenerating nature of the 
disease if proper medical diagnosis and 
treatment are not instituted can have 
a severe debilitating effect on the indi
vidual. The labeling and advertising that 
downplay the seriousness of this disease 
do the American consumer a gross in
justice.

The Panel therefore concludes that all 
OTC products containing salicylates con
tain the warning, “Take this product for 
the treatment or arthritis only under the 
advice and supervision of a physician”. 
In addition, the Panel recommends that 
the term “ arthritis” be removed from the 
product names of OTC products to avoid 
the false impression that the consumer 
can self-diagnose and self-treat rheu
matic diseases.

R eferences
(1) DHEW Publication, National Institute 

•f Arthritis, Metabolism and Digestive Dis
uses, “How to Cope with Arthritis,” National 
nstitutes of Health (N IH ) 76-1092, Bethes- 
la, 1976, copy is included in OTC Volume 
•30150.

(2) “Aspirin for Arthritis,” The Arthritis
foundation, copy is included in OTC Vol- 
ime 030150. ,

(3) Hollander, J. L.. “ Introduction to at- 
hritis and the Rheumatic Diseases” in Ar- 
hritis and Allied Conditions,” 8th Ed., Edited 
>y J. L. Hollander and D. J. McCarty, Lea 
,nd Febiger, Philadelphia, pp. 3-14, l» »0-

(4) “Classification of Rheumatic Diseas
es ” in “Primer on the Rheumatic Diseases, 
th Ed.. Edited by G. P. Rodman The at- 
hirtis Foundation, New York, pp. , ‘

(5) Engel, A. and T. A. Burch, Chronte 
Lrthritis in the United States, Health Ex 
mination Survey,” Arthritis and Rheuma
ism, 10:61-62, 1967. r?heu-

(6) Cobb, S., “The Frequency of the Rneu
iatic Diseases,” Harvard University 
Cambridge, Mass., 1971. c s

(7) Health Statistics, Series B. No. lnK
Je’-'t. of HEW, “Chronic Conditions Ca 8 
limitation of Activities,” 1962, copy 
luded in OTC Volume 030150. personai

(8) The Arthritis Foundation, 
ommunication to Lee Gelsmar, py 
iluded in OTC Volume 030150.

(9) “Degenerative Joint Disease ( 
irthritis),” in “Primer on the Bh^matic 
Diseases,” 7th Ed., Edited by G. P. Rod1«  '

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



PROPOSED RULES 35463

The Arthritis Foundation, New York, p. 78, 
1973.

(10) Moskowitz, R. W., “Clinical and Labo
ratory Findings in Osteoarthritis,” in Ar
thritis and Allied Conditions,” 8th Ed., Edited 
by J. L. Hollander and D. J. McCarty, Lea 
and Febiger, Philadelphia, p. 1033, 1976.

(11) “Degenerative Joint Disease (Osteo
arthritis) ,” in “Primer on the Rheumatic 
Diseases,” 7th Ed., Edited by Rodman, G. P., 
The Arthritis Foundation, New York, p. 81, 
1973.

(12) Moskowitz, R. W., “Clinical and Labo
ratory Findings in Osteoarthritis,” in Ar
thritis and Allied Conditions,” 8th Ed., Edited 
by J. L. Hollander and D. J. McCarty, Lea 
and Febiger, Philadelphia, p. 1048, 1976.

(13) Christian, C. L„ “Diseases of the 
Joints,” in “Textbook of Medicine,” 14th Ed., 
Edited by P. B. Beeson and W. McDermott, 
W. B. Saunders & Co., Philadelphia, p. 160. 
1975.

(14) “Degenerative Joint Disease,” in 
“Primer on the Rheumatic Diseases,” 7th Ed., 
Edited by G.'P. Rodman, The Arthritis Foun
dation, New York, p. 82,1973.

(15) “Rheumatoid Arthritis,” in “Primer 
on the Rheumatic Diseases,” 7th Ed., Edited 
by G. P. Rodman, The Arthritis Foundation, 
New York, p. 26, 1973.

(16) “Rheumatoid Arthritis,” in “Primer 
on the Rheumatic Diseases,” 7th Ed., Edited 
by G. P. Rodman, The Arthritis Foundation, 
p. 28,1973.
r (17) Schmid, F. R., “Principles of Diag
nosis and Treatment of Infectious Arthritis,” 
in “Arthritis and Allied Conditions,” 8th Ed., 
Edited by J. L. Hollander and D. J. McCarty, 
Lea and Febigert Philadelphia, p. 1207, 1976.

(18) “Rheumatoid Arthritis,” in “Primer 
on the Rheumatoid Diseases,” 7th Ed., Edited 
by G. P. Rodman, The Arthritis Foundation, 
New York, pp. 30-31, 1973.

(19) “Rheumatoid Arthritis,” in “Primer
on the Rheumatic Diseases,” 7th Ed., Edited 
by G. P. Rodman. The Arthritis Foundation, 
pp. 33-54; 1973. , < S

(20) Transcripts of the open sessions.
(21) “Rheumatoid Arthritis,” in “Primer 

on the Rheumatic Diseases,” 7th Ed., Edited 
by G. P. Rodman, The Arthritis Foundation, 
New York, pp. 34-36, 1973.

(22) “Rheumatoid Arthritis,” in “Primer 
on the Rheumatic Diseases," 7th Ed., Edited 
by G. P. Rodman, The Arthritis Foundation, 
p. 25,1973.

(23) Stanburry, J. B., J. B. Wyngaarden 
and D. S. Fredrickson, “Metabolic Basis of 
Inherited Disease,” 3d Ed., McGraw-Hill, p.
891.1972.

(24) “Gout,” in “Primer on the Rheumatic 
Diseases,” 7th Ed., Edited by Rodman, G. P„ 
The Arthritis Foundation, New York, pp. 95—‘
104.1973.

(25) Kelley, W. N. and J. B. Wyngaarden, 
“Drug Treatment of Gout,” Seminars in 
Drug Treatment, 1:119-147, 1971.
<( (26) Bartels, E. C. and G. S. Mattosian, 
"Gout: Six-Year Follow-up on Probenecid 
(Benemld) Therapy,” Arthritis and Rheuma- 
t<sm,li:i93_202,1959.

(27) Mayne, J. G., “Pathological Study of 
the Renal Lesions Found in 27 Patients with 
Gout,” Annals of Rheumatic Diseases, 15: 
61-62,1955. • ^

(2®) Talbott, J. H. and K. L. Terplan, “The 
Kidney in Gout,” Medicine, 39: • 405-462, 
1960.

Bacterial Arthritis,” “Fungal Arth- 
r h » "SyPhiUtic Arthritis,” “Viral Arth-

„• “Primer on the Rheumatic Dlseas- 
®s; 7th Ed- Edited by Rodman, G. P... The 
arthritis Foundation, New York pp. 9Ö-94,

(30) Keiser, H. et al., “Clinical Forms of 
nt J*0?0041 Arthritis,” New England Journal

Medicine, 279:234-240, 1968. 
no!*!* 7 D Fact Sheet 1975,” 32nd Ed., De
partment of Health, Education and Welfare,

Publication No. (CDC) 76-8195, pp. 5 and 
11, 1975.

(32) Holmes, K. K., G. W. Counts and H. N. 
Beaty, “Disseminated Gonococcal Infection,” 
Annals of Internal Medioine, 74:979-993,
1971.

(33) »Bayles, T. B., “Salicylate Therapy for 
Rheumatoid Arthritis,” in “Arthritis and 
Allied Conditions,” 8th Ed., by Hollander, 
J. and D. McCarty, Lea and Febiger, Phila
delphia, pp. 448-454, 1972.

(34) Sharp, J. J., “Gonococcal Arthritis,” 
in “Arthritis and Allied Conditions,” 8th Ed., 
Edited by Hollander, J. and D. McCarty, Lea 
and Febiger, Philadelphia, pp. 1218—1228,
1972.

(35) “Bacterial Arthritis” in “Primer on 
the Rheumatic Diseases,” 7th Ed., Edited by 
Rodman, G. P., The Arthritis Foundation, 
New York, pp. 90-91,1973.

(36) “Rheumatic Fever,” in “Primer on 
the Rheumatic Diseases,” 7th Ed., Edited by 
Rodman, G. P., The Arthritis Foundation, 
New York, p. 74, 1973.

(37) Kuttner, A. G. et al., “A Comparison 
of Prednisone and Acetylsalicylic Acid on the 
Incidence of Residual Rheumatic Heart Dis
ease,” New England Journal of Medicine, 
262:895-902, 1960.

(38) Snence, J. et al., “The Evolution of 
Rheumatic Heart Disease in Children: Five 
Year Report of a Cooperative Clinical Trial 
of ACTH, Cortisone, and Aspirin,” Circu
lation, 22:503-515, I960.

(39) “Professional Manpower in Rheuma
tology: Excerpts from an Advisory Commit
tee Report to the Arthritis Foundation,” a 
copy is included in OTC Volume 030150.

(40) “Asoirin for Arthritis Advertising: A 
Position of the Arthritis Foundation,” The 
Arthritis Foundation, copy is included in 
OTC Voltime 030150.

B. C ategorization  of D ata

1. Category I  conditions under which 
antirheumatic agents are generally rec
ognized as safe and effective and are not 
misbranded.

C ategory  I  A ctive  I ngredients

The Panel has classified the following 
antirheumatic active ingredients as gen
erally recognized as safe and effective 
and not misbranded:
Aspirin
Calcium carbaspirln 
Choline Salicylate 
Magnesium salicylate 
Sodium salicylate

a. Aspirin. The Panel concludes that 
aspirin is a safe and effective OTC anti
rheumatic when taken in the dosages 
recommended by a physician for specific 
rheumatic diseases. The dose required 
for antirheumatic effectiveness usually 
exceeds the dose recommended for anal
gesia (4,000 mg in 24 hours) and the du
ration of therapy required is longer than 
10 days. The therapeutic indications re
quire prior diagnosis by a physician and 
therefore suitable claims are limited to 
professional labeling.

(1> Effectiveness. The effectiveness of 
aspirin in the treatment- of rheumatoid 
arthritis has been endorsed by many 
generations of physicians and patients. 
Very few controlled or uncontrolled 
studies have been performed to demon
strate the antirheumatic effectiveness of 
aspirin. However, the analgesic action of 
aspirin in patients with a variety of 
rheumatic diseases has been extensively 
reported.

A double-blind study was carried out 
by the Cooperating Clinics Committee of 
the American Rheumatism Association in 
which placebo or eight 5 gr aspirin tab
lets daily were taken by 441 patients 
with rheumatoid arthritis. The results 
showed that aspirin had significantly 
more antirheumatic effect than pla
cebo (Ref. 1).

Fremont-Smith and Bayles reported 
that after withdrawal of aspirin in a 
total dose of from 3.6 to 7.5 g daily given 
in 5 divided doses, objective evidence of 
exacerbation of rheumatoid arthritis ap
peared. This was demonstrated by a 
significant decrease in the grip strength 
and increased circumference of the in- 
t'erphalangeal joints (Ref. 2).

Boardman and Hart measured grip 
strength and circumference of proximal 
interphalangeal joints in a double-blind 
study of the effectiveness of aspirin in 
patients with rheumatoid arthritis. The 
data showed that a low dose of aspirin,
2.6 g daily given in 4 equal doses, was not 
significantly superior to acetaminophen 
or placebo but a high dose of 5.3 g daily, 
was (Ref. 3).

Calabro and Paulus performed a 
double-blind crossover study comparing 
aspirin, salicylamide and placebo in pa
tients with rheumatoid arthritis. Each 
patient took 18 tablets daily, 3 tablets 
every 4 hours. All tablets contained 300 
mg of analgesic or placebo. The results 
showed a statistically significant greater 
improvement of objective parameters of 
joint inflammation in patients receiving 
aspirin than in those receiving either 
salicylamide or placebo (Ref. 4).

Aspirin is effective in the treatment of 
some patients with rheumatoid arthritis 
at a dose of 2.4 g daily in divided doses. 
However, most patients require more 
than this minimally effective dose (Refs. 
5, 6, and 7) .

Extensive studies by Ansell, Bywaters 
and Isdale have demonstrated that as
pirin is effective in the suppression of 
juvenile rheumatoid arthritis (Ref. 8). 
Initial doses ranged from 1.3 g daily at 
age 2 years to 6 g daily for older children. 
Maintenance dosage ranged from 1.5 to 6 
g daily.

Manifestations of acute rheumatic 
fever such as fever, arthritis, elevated 
erythrocyte sedimentation rate and c- 
reactive protein disappear faster in pa
tients receiving aspirin therapy than in 
untreated controls (Ref. 9).

Ankylosing spondylitis should be treat
ed with aspirin and more potent agents 
added only when aspirin does not suffice 
(Ref. 10). Godfrey, Calabro, Mills and 
Maltz conducted a double-blind cross
over trial of aspirin and the anti-inflam
matory drugs indomethacin and phenyl
butazone. Each drug was used for 6 
weeks. They found that indomethacin 
and phenylbutazone were clearly superior 
to aspirin in increasing the range of 
motion. However, aspirin proved more 
effective than the other two medications 
in 5 of the 41 natients (Ref. 11).

Psoriatic arthritis should also be 
treated with aspirin (Ref. 12).

Aspirin is generally recommended for 
treatment of fibrositis syndromes (Ref. 
13).
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Aspirin is helpful in the treatment of 
systemic lupus erythematosus, especially 
when arthritis is associated with the 
disease. A minimal dose of 2.4 g daily in 
four divided doses is required (Ref. 14).
' Aspirin is also recommended in the 

treatment of osteoarthritis (Ref. 15). 
Harth and Bondy performed a crossover 
trial using objective measurements 
rather than relief of pain scores. This 
study compared the effects of 1.3 g as
pirin taken 3 times daily with the effects 
of indomethacin 50 mg taken 3 times 
daily. Objective measurements of hip- 
muscle strength and isometric strength 
of knee muscles were evaluated prior to 
therapy and during each trial of medica
tion. These results revealed that aspirin 
is effective in the treatment of osteoar
thritis (Ref. 16).
E ffectiveness  of O ther  F orms of 

A s p ir in  as A n t ir h e u m a t ic  A gents

The problem of managing the adverse 
effects of aspirin in the gastrointestinal 
tract are a particular concern in patients 
with rheumatoid arthritis where large 
doses are generally employed over ex
tended periods of time. The addition of 
antacids, buffering agents and enteric 
coating have been used among others to 
reduce gastrointestinal irritation. The 
Panel has discussed the effects of finished 
dosage forms on the therapeutic activity 
of the active ingredients elsewhere in this 
document. (See part II. paragraph J. 
above—Effects of Product Formulations 
on Drug Absorption and Pharmacologic 
Effectiveness.)

Buffered aspirin has been proven ef
fective in the treatment of rheumatoid 
arthritis (Refs. 2 and 4).

Aspirin combined with magnesium and 
aluminum hydroxides has not specifically 
been shown to have antirheumatic ef
ficacy; however, if the product contains 
325 mg (5 gr) aspirin it should be con
sidered to be as effective as aspirin at 
the same dosage.

A  study by Batterman (Ref. 17) ana
lyzed the analgesic but not the anti
rheumatic effect of aspirin plus mag
nesium and alminimum hydroxides on 
patients with arthritis.

Feinblatt et al, measured the effect of 
aspirin plus magnesium and aluminum 
hydroxides in 20 patients with arthritis 
of unclear etiology. The mobility im
proved in all but one patient (Ref. 18). 
Unfortunately, the exact disease and the 
method of measurement of limitation of 
joint motion Were poorly described.

Sandove and Schwartz (Ref. 19) 
studied the analgesic effect of aspirin 
and magnesium and aluminum hydro
xides in patients with arthritis. No at
tempt to measure antirheumatic ef
ficacy was made.

An enteric-coated aspirin tablet was 
studied regarding its analgesic effect on 
patients with rheumatoid arthritis and 
osteoarthritis (Ref. 20).

Similarly, Giovinco (Ref. 21) studied 
the analgesic effect of an enteric-coated 
tablet on rheumatoid arthritis and osteo
arthritis patients. I f  the enteric-coated 
aspirin can be shown to prove blood 
salicylate levels similar to that of un
coated aspirin, then it should be recom

mended that the coated tablet is effective 
as an antirheumatic agent in all diseases 
in which aspirin is effective.

(2) Safety. The safety of aspirin has 
been previously- discussed earlier in this 
document. (See part III, paragraph B.l.a. 
(2) above—Safety.)

The Panel concludes that it is gen
erally not safe for the general public to 
self-medicate for joint pain perceived as 
“arthritis” . Since the antirheumatic daily 
dose is much greater than that recom
mended for OTC use, side effects are 
more severe. In addition, the duration of 
therapy is much longer than that recom
mended for OTC use, and therefore, pro
longed high daily doses of aspirin are less 
safe.

The OTC consumer is unable to differ
entiate the various forms of arthritis due 
to the large variety of diseases associated 
with pain in joints. Diagnosis should be 
made by a physician so that appropriate 
and adequate treatment of the arthritis 
can be instituted. It  is not safe for in
dividuals to self-medicate using anti
rheumatic doses of aspirin.

Patients with a history of gastric or 
duodenal ulcers or those with symptoms 
of ulcers should be under the care of a 
physician and antirheumatic therapy 
prescribed by the physician. These 
patients are at risk of gastrointestinal 
hemorrhage and clearly should not be 
self-medicating with aspirin using anti
rheumatic doses for prolonged periods to 
control their arthritis. In addition, the 
daily dose of aspirin should be individual
ized for each patient and monitored by 
the physician at specific intervals. For 
example, only a physician can measure 
the efficacy of aspirin therapy in rheuma
toid arthritis patients by determining 
diminution of swelling, increase in range 
of motion, decrease in joint tenderness, 
increased grip strength, etc. Based upon 
the physician’s assessment of the patient 
the physician may increase, decrease or 
continue the same dose of aspirin or add 
additional medication. In addition, evi
dence of side effects such as ulcer symp
toms and falling hematocrit suggesting 
gastrointestinal bleeding can only be 
noted by the physician. Patients who are 
to undergo surgery are told to withhold 
aspirin for an appropriate period prior to 
and after surgery. In addition, the 
physician may institute other therapy 
such as gold injections, antimalarial 
therapy, etc. The physician also pre
scribes specific physical therapy, may 
order such measures as splints, paraffin 
baths, hot packs, and change the life
style of the patient to include periods of 
rest. All of these measures cannot be pre
scribed unless the patient is under the 
care of the physician.

The Panel concludes that aspirin is 
safe for use as an OTC antirheumatic 
only under the advice and supervision of 
a physican.

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

(4) Labeling. The Panel recommends 
the Category I  professional labeling for 
antirheumatic active ingredients. (See 
part V. paragraph B.l. below—Category 
I  Labeling.)
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b. Calcium carbaspirin. The Panel con
cludes that calcium carbaspirin is a safe 
and effective OTC antirheumatic when 
taken in the dosages recommended by a 
physician for specific rheumatic diseases. 
The dose required for antirheumatic 
effectiveness usually exceeds the dose rec
ommended for analgesia (4.968 mg in 24 
hours) and the duration of therapy re
quired is longer than 10 days. The thera
peutic indications require prior diagnosis 
by a physician and therefore suitable 
claims are limited to professional label
ing,

(1) Effectiveness. No data on effective
ness as an antirheumatic agent are avail
able. However, as discussed earlier in this 
document, its dissolution rate and an
algesic efficacy have been studied and 
found to be similar in action to aspirin. 
(See part III. paragarph B .l.c.(l) 
above—Effectiveness.)

(2) Safety. The safety of calcium carb
aspirin has been previously discussed 
earlier in this document. (See part III. 
paragraph B.l.c.(2) above—Safety.) Its 
safety when administered in antirheu
matic doses and for prolonged periods is 
not known because of the significant 
amount of calcium that may be absorbed.

The Panel concludes that calcium 
carbaspirin is safe for use as an OTC 
antirheumatic only under the advice and 
supervision of a physician.

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

/ (4) Labeling. The Panel recommends
the Category I  professional labeling for 
antirheumatic active ingredients. (See 
part V. paragraph B.l. below—Category 
I Labeling.)

c. Choline salicylate. The Panel con
cludes that choline salicylate is a safe 
and effective OTC antirheumatic when 
taken in the dosages recommended by a 
physician for specific rheumatic diseases. 
The dose required for antirheumatic 
effectiveness usually exceeds the dose 
recommended for analgesia (5,220 mg in 
24 hours) and the duration of therapy 
required is longer than 10 days. The 
therapeutic indications require prior 
diagnosis by a physician and therefore 
suitable claims are limited to profes
sional labeling.

(1) Effectiveness. A study performed 
m 1960 by Nevinny and Gowans (Ref. 1) 
described the results of the treatment 
of five patients with rheumatoid arthritis

a reduction of ‘‘systemic indexes” , which 
are a series of subjective and objective 
parameters of joint inflammation (Ref. 
&) . '•

A well-designed double-blind cross
over study comparing equimolar con

centrations of choline salicylate and 
aspirin as antirheumatic agents was per
formed by Golden, Tesar and Schmid 
(Ref. 3). The amount of salicylate used 
was a mean of 3.6 g daily and patients 
took tablets of one ingredient during the 
first 2 weeks and then took tablets of the 
second ingredient during the second 2 
weeks. Patients were examined weekly 
using the following parameters: Dura
tion of morning stiffness; grip strength; 
ring size; time to complete a measured 
walk; and subjective pain severity. Sta
tistical analysis showed no difference in 
therapeutic effectiveness between choline 
salicylate and aspirin.

(2) Safety. The safety of choline salic
ylate has been previously discussed 
earlier in this document. (See part III. 
paragraph B.l.d.(2) above— Safety.)

The Panel concludes that choline 
salicylate is safe for use as an OTC anti
rheumatic only under the advice and 
supervision of a physician.

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

(4) Labeling. The Panel recommends 
the Category I  professional labeling for 
antirheumatic active ingredients. (See 
part V. paragraph B.l. below—Category 
I  Labeling.)
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d. Magnesium salicylate. The Panel 
concludes that magnesium salicylate is a 
safe and effective OTC antirheumatic 
when taken in the dosages recommended 
by a physician for specific rheumatic 
diseases. The dose required for antirheu
matic effectiveness usually exceeds the 
dose recommended for analgesia (4,000 
mg in 24 hours) and the duration of 
therapy required is longer than 10 days. 
The therapeutic indications require prior 
diagnosis by a physician and therefore 
suitable claims are limited to profes
sional labeling.

(1) Effectiveness. Brown (Ref. 1) con
ducted a double-blind study on patients 
with rheumatoid arthritis who received 
1 g aspirin or magnesium salicylate 4 
times daily for 7 days. Objective meas
urements of antirheumatic efficacy were 
studied including grip strength, morning 
stiffness duration, walking time and 
number of active joints. The results 
showed that magnesium salicylate is 
equally as effective as an antirheumatic 
as aspirin.

(2) Safety. The safety of magnesium 
salicylate has been previously discussed 
earlier in this document. (See part III. 
paragraph B.l.e.(2) above—Safety.)

Magnesium salicylate is contraindi
cated in patients requiring long-term

use of the agent as an antirheumatic 
who have advanced chronic renal in
sufficiency (Ref. 1). Use of this agent 
in patients with advanced chronic renal 
insufficiency may lead to toxic levels 
of magnesium.

The Panel concludes that magnesium 
salicylate is safe for use as an OTC 
antirheumatic only under the advice and 
supervision of a physician,

(3) Dosage. There is no recommended 
dosage except under the advice and su
pervision of a physician.

(4) Labeling. The Panel recommends 
the Category I  professional labeling for 
antirheumatic active ingredients. (See 
part V. paragraph B.l. below—Category 
I  Labeling.) In addition, the Panel rec
ommends the following specific labeling: 
For products containing more than 50, 
mEq of magnesium in the recommended 
daily dosage. Warning. “Do not take this 
product if you have kidney disease ex
cept under the advice and supervision of 
a physician” .

Reference

(1 ) Brown, H., “Magan-7 Day Variability 
Study,”  draft o f unpublished paper is in 
cluded in OTC Volume 030042.

e. Sodium salicylate. The Panel con
cludes that sodium salicylate is a safe 
and effective OTC antirheumatic when 
taken in the dosages recommended by 
a physician for specific rheumatic 
diseases. The dose required for anti
rheumatic effectiveness usually exceeds 
the dose recommended for analgesia 
(4,000 mg in 24 hours) and the duration 
of therapy required is longer than 10 
days. The therapeutic indications require 
prior diagnosis by a physician and 
therefore suitable claims are limited to 
professional labeling.

(1) Effectiveness. Sodium salicylate 
was tested in 27 patients with rheuma
toid arthritis by Hollander and Harris 
(Ref. 1). Patients were given 4 g (1 g 4 
times daily) for at least 1 week. Anti
rheumatic effectiveness was measured by 
subjective parameters such as relief 
of stiffness and measurement of 
the erythrocyte sedimentation rate 
before and after 1 week of therapy. 
No change in the sedimentation 
rate was observed, while relief of stiff
ness occurred. The data were compared 
with the efficacy of para-aminobenzoic 
acid at a dose of 4 g daily for 1 week. 
Sodium salicylate was found to give sub
stantially more relief of stiffness than 
para-aminobenzoic acid. The study, how
ever, did not actually measure antirheu
matic effect on an objective scale and the 
results, therefore, do not permit a con
clusion as to the efficacy of sodium salic
ylate as an antirheumatic.

A similarly inconclusive study was 
carried out by Smith (Ref. 2) who 
studied the analgesic effect of sodium 
salicylate in doses of 0.6 to 1.3 g every 4 
hours during the day. Although the drug 
was found to be an effective analgesic, no 
objective parameters of its antirheu
matic efficacy were measured.

Other studies in the literature are 
poorly designed and describe only 
analgesic effect of sodium salicylate in 
patients with rheumatoid arthritis and
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other forms of arthritis (Refs. 3, 4, and
5).

An excellent study was carried out by 
Dick et al., (Refs. 6 and 7) in which the 
antirheumatic effect of sodium salicylate 
was compared with that of indomethacin 
and placebo. The study was carried out 
in 13 patients with rheumatoid arthritis 
who entered a 3 week, double-blind trial 
during which they received the following 
three courses of treatment each lasting 
for 1 week: Enteric-coated sodium 
salicylate 1.2 g 4 times daily; indometha
cin 25 mg 4 times daily; and lactose as 
placebo. The order of treatment was 
randomized. The Ritchie index (Ref. 8) 
was used as a measure of total articular 
status. This index is based on the re
sponse of the patient to firm pressure 
over the joint margin (0=no pain, + 1 =  
patient complains of pain, 2+=patient 
complains of pain and winces, 3 + =  
patient complains of pain, winces and 
withdraws). The maximal score is +78. 
The mean intra-observer error difference 
(difference between observers examining 
this same joint) is 1.2 score units and the 
standard error is 1.1 score units. In addi
tion to the Richie index, pain, tenderness, 
stiffness and swelling in one knee was 
noted (knee score). Each was noted on 
a 0 to +3 scale. The results revealed that 
the knee score was significantly higher, as 
tested by a paired Students t test while 
the patients received placebo than the 
values obtained while the patients re
ceived either sodium salicylate (p is less 
than 0.001) or indomethacin (p is less 
than 0.001). The articular index of 
Ritchie was significantly higher while 
patients received placebo than when 
they were treated with either sodium 
salicylate (p is less than 0.001) or in
domethacin. Thus, this study clearly 
demonstrated the antirheumatic efficacy 
in a well-designed study.

A similarly well-designed study was 
carried out by Dick, Greyson, Woodbum 
et al. (Ref. 7). In this study, which may 
be used as a model for future studies on 
antirheumatic efficacy, the following 
parameters were measured: Ritchie 
index (Ref. 4); grip strength (Ref. 9) 
(mechanical measurement of the 
strength of a patient’s g r ip ); measure
ment of circumference of finger joints 
using a millimeter gauge (Ref. 10); and 
knee score (Ref. 6).

In addition to the above, the accumula
tion of radioactive technetium within the 
knee joint after intravenous administra
tion was studied by joint scanning. Ten 
patients with rheumatoid arthritis were 
studied in a triple crossover clincial trial 
using 5 g sodium salicylate daily, 100 mg 
indomethacin daily and placebo, each 
administered for 1 week. Sodium salicy
late was shown to be significantly better 
than placebo according to articular 
index (Ritchie index), knee score, and 
technetium peak count. No significant 
difference was shown using joint size -or' 
grip strength. The results reveal that 
sodium salicylate has antirheumatic 
efficacy.

The effectiveness of sodium salicylate" 
as an antirheum'atic has been clearly

established. The effective, dose is at least
4.8 g daily in divided doses.

(2) Safety. The safety of sodium 
salicylate has been previously discussed 
earlier in this document. (See part m . 
paragraph B.IX02) above—Safety.)

The long-term administration of 
sodium salicylate preparations may be 
hazardous in patients with chronic 
renal insufficiency or heart disease due 
to the sodium in the preparation.

The Panel concludes that sodium 
salicylate is safe for use as an OTC anti
rheumatic only under the advice and 
supervision of a physician.

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

(4) Labeling. The Panel recommends 
the Category I  professional labeling for 
antirheumatic active ingredients. (See, 
part V. paragraph B.l. below—Category 
TLabeling.) In addition, the Panel rec
ommends the following specific labeling: 
(i) For products containing 0.2 mEq (5 
mg) or higher of sodium per dosage unit. 
'The labeling of the product contains the 
sodium content per dosage unit (e.g., tab
let, teaspoonful) if it is 0.2 mEq (5 mg) 
or higher.

(ii) For products containing more than 
5 mEq (125 mg) sodium in the maximum 
recommended daily dosage. Warning. 
“Do not take this product if you are on a 
sodium restricted diet except under the 
advice and supervision of a physician”.
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C ategory I  L abeling

The use of OTC antirheumatic agents 
for the treatment of the symptoms of 
specific rheumatic diseases requires prior 
diagnosis by a physician and the estab
lishment of a suitable recommended dos
age. The Panel believes that any labeling 
conditions such as these which require 
medical intervention may mislead the 
consumer who attempts to self-diagnose 
and self-treat serious disease. Therefore, 
there are no suitable labeling claims for 
use on OTC marketed products. Suitable 
labeling claims are limited to profes
sional labeling.

The Panel recommends the following 
Category I  professional labeling (label
ing of the product for health profes
sionals but not for the general public) 
for antirheumatic active ingredients to 
be generally recognized as safe and ef
fective and not misbranded as well as 
specific labeling discussed in the individ
ual ingredient statements.

a. Indications. For rheumatoid arthri
tis, juvenile rheumatoid arthritis, sys
temic lupus erythematosus, osteoarthri
tis (degenerative joint disease), ankylos
ing spondylitis, psoriatic arthritis, Rei
ter’s syndrome and fibrositis.

2. Category I I  conditions under which 
antirheumatic agents are not generally 
recognized as safe and effective or are 
misbranded.

CATEGORY H  ACTIVE INGREDIENTS

The Panel has classified the following 
claimed antirheumatic active ingredi
ents as not generally recognized as safe 
and effective or are misbranded:
Acetaminophen Phenacetin
Acetanilid Quinine
Iodopyrine Salicylamide

a. Acetaminophen. The Panel con
cludes that acetaminophen is not an ef
fective OTC antirheumatic.

(1) Effectiveness. Acetaminophen is 
not considered to have effective anti
rheumatic properties (Refs. 1 and 2). A 
study by Boardman and Hart compared 
the efficacy of 6 g acetaminophen daily 
administered as 3 tablets given 4 times 
daily compared to placebo given in the 
same manner (Ref. 3). Each drug was 
given for 7 consecutive days, and quan
titative measurements of joint size using 
standard jewellers’ rings under double
blind controlled conditions, in addition 
to measurements of grip strength were 
made at the beginning of the study and 
at the end of each of the 7 day trials. All 
patients had classical or definite rheu
matoid arthritis of at least 1 year’s dura
tion, had synovitis of the small joints of 
the hands, and in all patients it was pos
sible to stop all treatment for 14 days 
before the trial. The results showed that 
there was no significant difference of 
joint size in patients on acetaminophen 
compared with placebo. Patients had a 
mean improvement of grip strength 
from 303 mm Hg on placebo to 326 mm 
Hg on acetaminophen. This difference 
was not significant (t=0.57, n=26; P is 
greater than 0.05).
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The Panel concludes that acetamino
phen is not effective as an antirheuma
tic. ! - -

(2) Safety. The Panel has discussed 
the safety of acetaminophen earlier in 
this document. (See part III. paragraph 
B.l.b.(2) above—Safety.)

(3) Evaluation. The Panel concludes 
because there are no data demonstrat
ing the effectiveness of acetaminophen 
as an antirheumatic that the ingredient 
is not effective for use as an OTC anti
rheumatic.
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b. Acetanilid. The Panel concludes 
that acetanilid is not an effective OTC 
antirheumatic and is not safe for OTC 
use.

Cl) Effectiveness. The Panel has dis
eased the effectiveness of acetanilid 
earlier in this document. (See part III, 
paragraph B.2.a.(l) above—Effective
ness.) -

The Panel concludes that acetanilid 
is not effective for use as an OTC anti
rheumatic.

(2) Safety. The Panel has discussed 
the safety of acetanilid earlier in this 
document. (See part III. paragraph 
B.2.a.(2) above—Safety.)

Thé Panel concludes that acetanilid 
is not safe for use as an OTC anti
rheumatic.

(3) Evaluation. The Panel concludes 
because there are no data demonstrating 
the effectiveness of acetanilid as an 
antirheumatic and because of the high 
incidence of toxic effects that the in
gredient is not safe and not effective 
for use as an OTC antirheumatic.

c. Iodopyrine. The Panel finds that 
there are no data to demonstrate ef
fectiveness and there are data showing 
it not safe and therefore concludes that 
iodopyrine is not safe and not effective 
for use as an OTC antirheumatic.

(1) Effectiveness. No studies were 
found concerning the effectiveness of 
this iodide salt of antipyrine for use as 
an OTC antirheumatic. The lack of dem
onstrated effectiveness for use of iodo
pyrine as an OTC analgesic has been 
discussed earlier on this document. (See 
Part III. paragraph B.2.c.(l) above— 
Effectiveness.)

(2) Safety. The safety of iodopyrine 
has been discussed earlier in this docu
ment. (See part III. paragraph B.2.c.(2) 
above—Safety.) The Panel concludes 
that iodopyrine is not safe for use as 
an OTC antirheumatic.
• J®'* Evaluation. The Panel finds that 
iodopyrine is not safe for OTC use 
because of the significantly high avail

ability of iodide following oral adminis
tration and increased likelihood of 
iodism. Accordingly, the Panel concludes 
that the risks from use of iodopyrine 
outweigh any possible benefit and clas
sifies the ingredient unsafe for use as 
an OTC antirheumatic.

d. Phenacetin. The Panel concludes 
that phenacetin is not an effective OTC 
antirheumatic and is not safe for OTC 
use because of the high potential for 
abuse, the high potential for harm to 
the kidneys and the possibility of hemo
lytic anemia and methemoglobinemia 
resulting from abuse and the lack of 
compensating benefits of the drug. The 
benefit-risk ratio of phenacetin com
pounds compares unfavorably with other 
single agents and combination anti
rheumatic preparations available to 
target populations.

(1) Effectiveness. The Panel notes 
that “Acetaminophen and phenacetin 
have analgesic and antipyretic effects 
similar to those of aspirin. However, they 
have only weak anti-inflammatory ef
fects and do not share the antirheumatic 
uses of the salicylates” (Ref. 1).

(2) Safety. The Panel has discussed 
the safety of phenacetin earlier in this 
document. (See part III. paragraph 
B.2.d.(2) above—Safety.)

(3) Evaluation. The Panel concludes 
because there are no data demonstrating 
the effectiveness of phenacetin as an 
antirheumatic and because of the sig
nificant high risk level with long-term 
use that the ingredient is not effective 
and not safe for use as an OTC anti
rheumatic.
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e. Salicylamide. The Panel concludes 
that salicylamide is not an effective OTC 
antirheumatic.

(1) Effectiveness. Calabro and Paulus 
compared the efficacy of aspirin, salicyl
amide and sucrose placebo given as three 
0.3 g tablets every 4 hours for 24 hours 
(Ref. 1). The double-blind crossover 
study included in each of its three phases, 
8 weeks of drug-testing of aspirin, 
salicylamide or placebo daily,- and 2 
weeks of interval therapy when all pa
tients took only 2.6 g aspirin daily. The 
patients were evaluated every 2 weeks us
ing the Lansbury indices. This index 
evaluates five criteria: Duration of morn
ing stiffness; time of onset of fatigue; 
aspirin need; grip strength; and the 
Westergren erythrocyte sedimentation 
rate. Using Lansbury’s Tables, individual 
findings are converted to a percentage 
equivalent. When the percentages are 
added together they constitute a final 
score on the Lansbury systemic index. In 
addition, joint pain and metacarpo
phalangeal and metatarsophalangeal 
tenderness and swelling were graded 
from 0 to 4-f. The results of this study 
using the subjective and objective crit
eria revealed that salicylamide was more 
effiective than placebo in only two sub

jective parameters of the ten parameters 
evaluated. These were, time of onset of 
fatigue and the need for additional 
aspirin. All of the eight other parameters 
showed no statistically significant differ
ence between salicylamide and placebo. 
Statistically significant differences be
tween placebo and aspirin were shown 
by all criteria.

Batterman and Grossman (Ref. 2) 
studied the analgesic -effect of salicyl
amide on patients with osteoarthritis, but 
did not measure antirheumatic effect.

Similarly, Litter, Moreno and Donin 
(Ref. 3) studied the analgesic efficacy of 
salicylamide on a large group of arthritic 
patients, but did not measure anti
rheumatic effects.

(2) Safety. The Panel has discussed 
the safety of salicylamide earlier in this 
document. (See part i n .  paragraph 
B.3.c. (2) above—Safety.)

(3) Evaluation. The Panel concludes 
from the data presented that salicyl
amide is not effective for use as an OTC 
antirheumatic.
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Category I I  L abeling

The Panel has examined the submitted 
labeling claims for antirheumatics alone 
and for combination products with non
antirheumatic ingredients and concludes 
that there are no labeling claims suitable 
for OTC labeling of antirheumatic 
agents. Other labeling including unac
ceptable claims related to product per
formance have been clearly defined else
where in this document. (See part III. 
paragraph B.2. above-—Category I I  La
beling.) The Panel classifies all labeling 
claims, including the following which are 
currently used in the OTC marketplace, 
as Category II;

a. Claims that refer to diseases re
quiring prior diagnosis by a physician. 
The Panel considers the use of any in
dication for the treatment of arthritic 
conditions not to be suitable for OTC 
labeling and recommends that such in
dications be deleted from the labeling of 
OTC antirheumatic products. Therefore, 
the following submitted claims are clas
sified as Category I I  and should be re
moved from OTC antirheumatic prod
ucts: “arthritis” , “ rheumatism” , “pain 
of arthritis” , “pain of rheumatism” , 
“minor aches and pains of arthritis” , 
“minor aches and pains of rheumatism” , 
“minor pain of arthritis” , “minor pain of 
rheumatism” , “ low back pains” , “bur
sitis” , “chronic minor pain of arthritis” , 
“minor aches and pains of bursitis,” and 
“ lumbago” .

b. Claims that are unnecessarily de
scriptive. The Panel has recommended
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that the indications for antirheumatic 
OTC products be limited to professional 
labeling. Therefore, the Panel feels that 
labeling claims such as “body aches” and 
“minor muscle aches” are unnecessary. 
Such claims are included in the simple 
term, aches. Likewise, the claim “sore, 
stiff aching muscles” can be adequately 
described and understood by the terms, 
aches and pains. The consumer will not 
be confused by the cause of the ache but 
will merely treat the ache. The consumer 
perceives a muscle ache after exercise as 
an ache and will take the appropriate 
ingredient. Since the Panel wishes to 
avoid multiple descriptions of the terms, 
aches and pains, such descriptions as 
“due to fatigue” and “sore, stiff muscles” 
should be deleted from the labeling. The 
following submitted labeling claims have 
been classified as Category n  by the 
Panel and should be removed from OTC 
antirheumatic products: “minor muscu
lar pains and aches” , “minor muscular 
aches” , “minor muscle aches” , “aches 
and pains due to fatigue” , “ sore, stiff 
aching muscles” , “muscular fatigue” , 
“muscular tensions” , “low body ache and 
fatigue” , “body aches” , and “sprains” .

3. Category I I I  conditions for which 
the available data are insufficient to per
mit final classification at this time.

C ategory I I I  A ctive  I ngredients

The Panel has concluded that the 
available data are insufficient to permit 
final classification of the following 
claimed antirheumatic active ingredients 
listed below. The Panel believes it, rea
sonable to provide 3 years for the de
velopment and review of such data. 
Marketing need not cease during this 
time if adequate testing is undertaken. 
I f  adequate effectiveness and/or safety 
data are not obtained within 3 years, 
however, the ingredients listed in this 
category should no longer be marketed 
in OTC products.
Aluminum aspirin 
Antipyrine
Salsalate (salicylsalicylic acid)

a. Aluminum aspirin. The Panel con
cludes that aluminum aspirin is safe but 
that there are insufficient data to deter
mine effectiveness as an OTC anti
rheumatic.

(1) Effectiveness. No data on the ef
fectiveness of aluminum aspirin as an 
antirheumatic were found or submitted 
to the Panel.

(2) Safety. The safety of aluminum 
aspirin has been discussed earlier in this 
document. (See part III. paragraph 
B.3.a. (2) above—Safety.) No data on 
the safety of prolonged use of anti
rheumatic doses are available.

(3) Proposed dosage. There is no rec
ommended dosage except under the ad
vice and supervision of a physician.

(4) Labeling. The Panel recommends 
the Category I  professional labeling for 
antirheumatic active ingredients. (See 
part V. paragraph B.l. above—Category 
I  Labeling.)

(5) Evaluation. Data to demonstrate 
effectiveness will be required in accord
ance with the guidelines set forth below 
for antirheumatic drugs. In addition, the

following information is needed: Bio
availability studies of aluminum aspirin 
in man must show comparable blood 
levels of salicylates to those following 
administration of the standard, aspirin, 
as detailed below. (See part V. para
graph C. below—Data Required for 
Evaluation.)

b. Antipyrine. The Panel concludes 
that there are insufficient data to deter
mine the safety ,and effectiveness of 
antipyrine as an OTC antirheumatic.

(1) Effectiveness. No study has been 
found or submitted in which the anti
rheumatic efficacy of antipyrine has 
been evaluated (Ref. 1).

The effectiveness of antipyrine as an 
analgesic has been discussed earlier in 
this document. (See part III. paragraph 
B.3.b.(l) above—Effectiveness.)

(2) Safety. The safety of antipyrine 
has been discussed earlier in this docu
ment. (See part III. paragraph B.3.b. 
(2) above—Safety.)

(3) Proposed dosage. There is no rec
ommended dosage except under the ad
vice and supervision of a physician.

(4) Labeling. The Panel recommends 
the Category I  professional labeling for 
antirheumatic active ingredients. (See 
part V. paragraph B.l. above—Category 
I  Labeling.)

(5) Evaluation. Data to demonstrate 
effectiveness will be required in accord
ance with the guidelines set forth below 
for antirheumatic drugs. (See part V. 
paragraph C. below—Data Required for 
Evaluation.) Data to demonstrate safety 
should include epidemiological studies 
which take into consideration the con
cerns of the Panel. Interested drug 
manufacturers should consult with the 
Food and Drug Administration as to the 
design of such studies. The studies 
should consider pharmacogenetic factors 
and include several racial groups.
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c. Salsalate (salicysalicytic acid). The 
Panel concludes that salsalate (salicyl
salicylic acid) is safe but that there are 
insufficient data to determine effective
ness as an OTC antirheumatic.

(1) Effectiveness. No data is available 
either in the literature or in the submis
sion to evaluate the efficacy of salsalate 
as an antirheumatic.

(2) Safety. The safety of salsalate 
(salicylsalicylic acid) has been discussed 
earlier in this document. (See part m . 
paragraph B.3.d. (2) above— Safety.)

(3) Proposed dosage. There is no rec
ommended dosage except under the ad
vice and supervision of a physician.

(4) Labeling. The Panel recommends 
the Category I  professional labeling for 
antirheumatic active ingredients. (See 
part V. paragraph B.l. above—Category 
I  Labeling.)

(5) Evaluation. Data to demonstrate 
effectiveness will be required in accord
ance with the guidelines set forth below

for antirheumatic drugs. (See part V. 
paragraph C. below—Data Required for 
Evaluation.)

Category I I I  L abeling

The Panel recommends the Category 
I  professional labeling for antirheumatic 
active ingredients. (See part V. para
graph B.l. above—Category I  Labeling.)

C. DATA REQUIRED FOR EVALUATION

The Panel finds the protocols recom
mended in* this document for the studies 
required to bring a Category II I  drug 
into Category I  in accord with the pres
ent state of the art and do not preclude 
the use of any advances or improved 
methodology in the future.

1. Considerations in designing an ex
perimental protocol for testing anti
rheumatic drugs. General principles.— 
The important considerations concern
ing design and interpretation of short 
term antirheumatic assays are as fol
lows: The studies should be designed to 
test the anti-inflammatory activity of an 
ingredient, separate from any other ac
tion it may have.

2. Determination of the patient pop
ulation. Patients with appropriate in
flammatory rheumatic diseases should 
be selected. They should be studied by 
disease groups. Patients with the same 
inflammatory rheumatic disease should 
be compared for the action of the in
gredient in significantly reducing the 
signs of the rheumatic disease.

3. Test parameters for study. Patients 
should be grouped according to disease. 
The studies should be double-blind cross
over in design with aspirin as the stand
ard drug and the patients treatment 
scheme should be randomized. Objective 
indices of joint inflammation should be 
measured (Ref. 1), e.g., grip strength 
measured by manometer, circumference 
of the proximal interphalangeal joints, 
measurement of the time taken to walk 
50 ft  and the number of swollen or tender 
joints.

Prior to carrying out an antirheumatic 
assay, the appropriate statistical analysis 
should be defined. Unless the above 
points have been observed, any statistical 
analysis would only impart a false sense 
of confidence in the results.

4. Data interpretation. To establish 
Category I  status for a Category in  in
gredient, the number of studies required 
for compounds for which safety is un
questioned and the number and types of 
studies required for compounds ques
tioned because of safety, will be the same 
as outlined for Category I I I  analgesic in
gredients. (See part III. paragraph C. 
above—Data Required for Evaluation.)

All data submitted to the Food and 
Drug Administration must present both 
favorable and any unfavorable results.

5. Safety evaluation. An evaluation of 
the safety of an antirheumatic ingredi
ent should be based on the same studies 
and observations discussed earlier in this 
document for the safety evaluation of 
analgesics. (See part HI- paragraph 
C.5.—Safety evaluation.)
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VI. Adjuvant and Corrective Agents

A. GENERAL DISCUSSION

The Panel considered several nonanal
gesic ingredients as “active” because 
they were submitted as such pursuant to 
the notice published in the Federal R eg
ister of July 21, 1972 (37 FR 14633) and 
the Panel classifies these as adjuvant 
and/or corrective agents because they 
may affect the activity or safety of the 
analgesic components (s) of the sub
mitted preparation (s ).

The Panel is of the opinion that these 
ingredients, which are commonly found 
in marketed products, can be properly 
reviewed as a separate group, i.e., as com
ponents of a drug delivery system. Their 
activity either derives from or modifies 
the activity of the analgesic, antipyretic 
or antirheumatic agents reviewed. More 
specifically, this group may be divided 
into three categories to include adju
vants, which may be directly or indi
rectly acting, correctives and excipients.

The components of the drug delivery 
system can be defined as follows:

1. Adjuvants. Adjuvants are agents 
which, in the amounts used, have no sig
nificant analgesic effect themselves but 
contribute to the therapeutic effect of 
the active agent either directly or indi
rectly.

a. Direct acting. A direct acting adju
vant is one which enhances the pharma
cologic response directly by synergistic or 
additive effects at the site of action. For 
example, caffeine is added to some anal
gesic preparations for this purpose.

b. Indirect acting. An indirect acting 
adjuvant is one which does not have ef
fects at the site of action, but indirectly 
increases the activity of the active 
agent(s) of the preparation by modify
ing the disposition (absorption, metabo
lism, excretion or distribution) of the 
active agent. Examples include benzoic 
acid and salicylamide, which are claimed 
to compete for metabolizing systems af
fecting the elimination (benzoic acid) or 
absorption (salicylamide) of aspirin. 
Buffering systems may act as an indi
rectly acting adjuvant by increasing the 
rate of absorption of salicylates.

2. Correctives. A corrective is an agent 
w the drug delivery system intended to 
reduce some undesirable effect of the 
therapeutically active agent. An exam
ple would be the addition of buffering 
ĝents to aspirin formulations to reduce 

the incidence of gastric distress.
3. Excipients. In the course of the 

manufacture of the finished dosage 
form, many inert ingredients are re
quired, such as starch or other agents 
ro aid disintegration, or magnesium ste- 
M̂ -te as a lubricant in the tableting 
Process. Not only should these agents be 
inert pharmacologically but inactive 
irom the point of view of adversely af- 
recting the rate and extent of the ab
sorption of the active agents. It  is im
portant to recognize that some of the 
agents above may have effects relating

to two components, for example, buffer
ing agents may be added to serve as an 
indirectly acting adjuvant to enhance 
absorption rate of aspirin or as a correc
tive to decrease the incidence of gastro
intestinal adverse effects of aspirin. In 
these cases each effect should be con
sidered as a separate claim since the 
mechanism of action and the clinical 
endpoint are likely to be different.

B. CATEGORIZATION OF DATA

1. Antacid or buffering ingredients. 
The Panel has classified the following as 
ingredients of buffering systems for use 
as antacids or correctives:
Amlno&cetlc acid (glycine, glycocoll) 
Calcium carbonate
Calcium phosphate dibasic (monocalcium

phosphate)
Citric acid
Dihydroxyaluminum aminoacetate (alumi

num glycinate)
Dihydroxyaluminum sodium carbonate 
Dried aluminum hydroxide gel 
Magnesium carbonate 
Magnesium hydroxide 
Sodium bicarbonate 
Sodium carbonate

The Panel notes that these ingredients 
are generally recognized as safe and ef
fective antacid active ingredients and 
are identified in § 331.11 of the OTC ant
acid monograph.

The Panel finds that there are three 
major types of marketed products con
taining these ingredients that have been 
submitted to the review:
MARKETED PRODUCTS CONTAINING ANALGE

SIC COMBINED WITH ANTACID OR BUFFER
ING INGREDIENTS

Analgesic-antacid products. Products 
containing nonsalicylate ingredients 
combined with antacids.

Buffered aspirin products. Products 
containing aspirin combined with buf
fering ingredients (correctives).

Highly buffered aspirin for solution. 
Products containing aspirin combined 
with antacids.

a. Products containing nonsalicylate 
ingredients combined with antacids. One 
group consists of products containing an
algesic, antipyretic and/or antirheu
matic active ingredients combined with 
these antacid agents in such quantities 
that they can be classified as antacids 
pursuant to the OTC antacid mono
graph. Such marketed combination 
products are not only labeled as anal
gesics (for “headache,” “pain” , etc.) be
cause of their analgesic ingredient (s) 
but are also labeled as antacids (for 
“heartburn” , “sour stomach” , etc.) be
cause they also contain effective ant
acids.

The Panel concludes that such com
binations are appropriate provided they 
contain nonsalicylate ingredients and 
satisfy the standards established by the 
Panel for combination products. (See 
part n , paragraph G.4.g. above—Stand
ards for Category I  combination prod
ucts.) Each claimed antacid ingredient 
must be generally recognized as safe and 
effective as an antacid and be identified 
in § 331.11 of the OTC antacid mono
graph. Labeling for concurrent symp

toms may include “For the temporary 
relief of occasional minor aches, pains 
and headache, and for the reduction 
of fever, and for acid indigestion” .

b. Products containing aspirin com
bined with buffering ingredients (cor
rectives). Another major group of mar
keted products contain these agents com
bined with aspirin. These products are 
identified as “buffered aspirin” if the 
finished product contains at least 1.9 
mEq of acid neutralizing capacity per 
325 mg (5 gr) aspirin. These agents are 
employed to reduce the local irritant ef
fects of aspirin which have been exten
sively discussed earlier in this document. 
(See part i n .  paragraph B.l.a.(2) (ii) 
above—Adverse effects on the gastroin
testinal tract.) Buffered aspirin products 
are labeled as an analgesic (for “head
ache”, “pain”, etc.) accounting for the 
recognized activity of aspirin, but in ad
dition, are labeled with terms such as 
“buffering agents to help make the pain 
reliever more gentle to the system” , or 
“helps prevent the stomach upset often 
caused by pain aspirin” . The” Panel has 
discussed such labeling more fully below. 
(See part VI. paragraph B.l.d. below— 
Labeling claims for marketed products 
containing analgesics combined with 
antacid or buffering ingredients.)

Buffered aspirin is defined in this doc
ument as a solid dosage form which con
sists of aspirin plus a sufficient quantity 
of alkaline buffers to significantly in
crease the dissolution rate of the product 
relative, to a standard aspirin tablet 
without necessarily increasing the pH of 
the gastric fluid. The Panel recommends 
that specific standards be established, 
through appropriate testing procedures, 
that each product shall meet in order to 
be recognized as a safe and effective 
“buffered aspirin” preparation.

The Panel concludes that aspirin tab
lets may be labeled as “buffered aspirin” 
providing they meet the following mini
mum requirements: Each dosage unit 
contains antacid active ingredients 
identified in § 331.11 of the OTC ant
acid monograph such that the finished 
product contains at least 1.9 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 of the 
OTC antacid monograph.

The product should have dissolution 
characteristics equivalent to the buffered 
aspirin tablet that has been used in most 
comparative clinical studies (Refs. 1 
through 6). The dissolution test used 
should be capable of detecting significant 
differences in the initial rate of dissolu
tion which correlates with the in vivo 
rate of absorption. This problem of de
vising suitable dissolution methodology 
is likely to involve significant experi
mental development to establish in vitro/ 
in vivo correlations and is therefore, be
yond the scope of this Panel. The condi
tions of the dissolution tests should be 
established by the appropriate compen
dial and/or Governmental Agency. A 
tentative methodology is described below 
for illustrative purposes. (See part VT.
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paragraph C.l.b. below—Aspirin (plain 
and buffered) tablet dissolution testing 
procedure.) While these are desirable 
formulation characteristics, the Panel 
has placed claims relative to these effects 
in Category H I because of the potential 
of these statements to mislead the gen
eral public. Evaluation of individual 
claims is necessary to assure that the 
claims do not imply that increased rate 
of absorption has been proven to result 
in improved clinical effectiveness or that 
decreased incidence of gastric distress is 
significant for most people or that in
creased incidence of recurring gastric 
distress following aspirin ingestion in a 
small set of patients implies greater 
safety from serious gastrointestinal ef
fects associated with aspirin products.

Current evidence indicates that prop
erly formulated preparations, those 
meeting the proposed antacid and dis
solution standards, can be expected to 
(1) increase the rate of absorption of as
pirin relative to a plain aspirin tablet; 
and (2) decrease the incidence of sub
jective gastric intolerance in some of 
the relatively small percentage of per
sons in the general population who reg
ularly experience gastric intolerance 
with OTC doses of plain aspirin tablets.

In the presence of buffers, an increase 
in dissolution rate of aspirin tablets has 
been demonstrated. Even though the 
amount of buffer in buffered aspirin tab
lets is not sufficient to markedly affect 
the pH of gastric fluids, it does increase 
the pH immediately around the dissolv
ing particles causing an increased rate 
of dissolution of aspirin from the parti
cles (Refs. 7 through 9). Since dissolu
tion is usually the rate-limiting process 
for gastrointestinal absorption of salicy
lates given in solid dosage form, the 
greater dissolution rate of aspirin in the 
presence of buffers results in a more 
rapid rate of absorption (Ref. 10). How
ever, other aspirin formulation varia
bles, such as the tablet compression and 
choice of tablet excipients, can also have 
significant effects on the rate of dis
solution of aspirin (Refs. 7 and 8). Thus, 
the inclusion of buffering agents alone 
will not necessarily result in an increase 
in the dissolution rate and, therefore, 
the absorption rate of aspirin. Buffered 
aspirin tablets with slower rates of disso
lution than plain aspirin tablets have 
been reported (Refs. 7 and 8). There
fore, it is important to evaluate the ac
tual dissolution rate of products claim
ing rapid absorption. The Panel believes 
that a suitably designed dissolution test 
would obviate the necessity of requiring 
in vivo blood level studies for all buffered 
aspirin products in order to establish 
increased absorption rate. It  should be 
noted that a clear relationship between 
absorption rate and clinical effects (on
set, intensity or duration of clinical ef
fects) has not been definitively estab
lished. (See part II. paragraph J.4.e. 
above—Onset, duration and intensity of 
pharmacologic effects.)

Buffered aspirin has been claimed to 
reduce subjective symptoms of gastric 
intolerance (dyspepsia, stomach upset, 
gastric distress, etc.) associated with as

pirin ingestion. The evaluation of this 
claim is difficult because the overall 
number of persons who regularly ex
perience subjective symptoms of gastric 
distress is relatively small in the gen
eral population. However, the evidence 
seems to indicate that some individuals 
in this small subset of the general popu
lation may experience less gastric intol
erance with some buffered aspirin tab
lets compared to plain aspirin tablets.

Sher (Ref. 1) compared buffered as
pirin, unbuffered aspirin and aspirin- 
phenacetin-caffeine products in a pris
oner population. Twenty-nine percent 
or 476 of the total population of 1,629 
prisoners reported a previous history of 
gastric intolerance to aspirin products. 
The effects of the 3 types of aspirin 
products were studied in 236 of these 
476 prisoners. The 236 prisoners in this 
“double-blind” study were selected at 
random. Sher claims that 94 percent of 
these 236 subjects had one or more com
plaints of gastric intolerance during the 
study. “Severe” reactions were encoun
tered more often with an aspirin-phen- 
acetin-caffeine combination (33, per
cent) and with aspirin alone (18.3 per
cent) than with buffered aspirin (3.9 
percent).

Paul (Ref. 3) also claimed that buf
fered aspirin produced less gastric dis
tress.

Fremont-Smith (Ref. 2) found 70 per
cent of patients who were intolerant to 
unbuffered aspirin could take buffered 
aspirin and 30 percent were intolerant to 
both forms.

Unpublished double-blind, crossover, 
multiple dose studies by Paul (Ref. 4) 
submitted to this Panel provide evidence 
that a buffered aspirin tablet and highly 
buffered aspirin tablet may produce less 
incidence of gastric intolerance than 
either unbuffered aspirin tablets or a 
product containing aspirin, and caffeine 
when multiple doses are administered.

Some investigators have failed to show 
a difference between buffered and un
buffered aspirin in controlled studies. 
Batterman (Ref. 5) used a crossover 
double-blind technique in ambulatory 
and hospitalized patients who received 
repeated doses for 1 day, 1 week, 1 to 3 
weeks and greater than 5 weeks. Intoler
ance increased with duration of therapy 
for both preparations with ho significant 
difference between the two. There is a 
question whether the tablets used in this 
study were representative of the usual 
marketed preparations used in most 
other studies in the literature.

Cronk (Ref. 6) states that in a well- 
controlled study only 8 of 397 patients 
showed gastric intolerance with no dif
ference between buffered aspirin or plain 
aspirin. Patients who experienced intol
erance to regular aspirin did not com
plain when repeatedly given unidentified 
aspirin. These latter two studies did not 
evaluate large numbers of patients usu
ally intolerant to aspirin and the authors 
did not demonstrate the sensitivity of 
their method.

Thus, the evidence although appar
ently conflicting seems to indicate that 
buffered aspirin produces a lower inci

dence of gastric intolerance in some 
patients but not in all patients who ex
hibit gastric intolerance with regular 
aspirin products. The number of patients 
who might benefit from buffered aspirin 
compared to standard aspirin is probably 
small. (See part III. paragraph B.l.a.(2) 
(ii) above—Adverse effects on the gas
trointestinal tract.)

The results of a study on subjective 
gastric intolerance obtained with a given 
buffered aspirin product cannot neces
sarily be extrapolated to all other buff
ered aspirin products. It is not clear 
whether an observed decrease in gastric 
distress is related to the buffering effect 
on the pH of the microenvironment sur
rounding the dissolving particles, an in
creased dissolution rate, or both. How
ever, it is the opinion of the Panel that 
claims of less gastric intolerance if valid 
for one buffered product would also be 
justified for other buffered aspirin tab
lets which contain the same neutralizing 
capacity and show similar dissolution 
characteristics and appropriately de
signed dissolution procedures as deter
mined by this Panel.

Evaluation of individual formulations 
is beyond the scope of the Panel’s review. 
I t  is the Panel’s opinion that if a buffered 
aspirin formulation meets the require
ments for buffer capacity and dissolution 
rates outlined above, the' claims de
scribed below may be used. (See part VI. 
paragraph B.l.d. below—Labeling claims 
for marketed products containing anal
gesics combined with antacid or buffer
ing ingredients.)

In spite of this apparent superiority in 
terms of blood salicylate studies there is 
no evidence on the basis of controlled 
clinical analgesic assays that buffered or 
highly buffered aspirin provides a more 
rapid onset, a greater peak intensity, or 
a more prolonged duration of analgesia 
than unbuffered aspirin (Ref. 9).
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c. Products containing aspirin com
bined with antacids— (1) Introduction. 
Highly buffered aspirin for solution con
tains a sufficient quantity of buffers to 
conform to the specifications for antac
ids established in the antacid monograph 
(21 CFR Part 331) and therefore, will 
increase the pH of the gastric fluid. Such 
products, which have a neutralizing ca
pacity of at least 20 mEq of hydrochloric 
acid, have been shown to significantly 
decrease gastric occult bleeding that re
sults from the direct effects of aspirin on 
the gastric mucosa. Such products also 
have the most rapid rate of aspirin ab
sorption. The Panel notes that there is 
current OTC marketing of aspirin com
bined with antacids for use as an effer
vescent solution with labeling for use in 
the symptomatic relief of concurrent 
symptoms requiring both an antacid and 
an analgesic-antipyretic. ,

The Panel finds it irrational to include 
aspirin with any antacid preparation in
tended to provide claims for an antacid 
effect, e.g., “For the treatment of heart- 
bum, sour stomach and acid indiges
tion”, since aspirin in any dosage form
e.g., tablet, highly buffered aspirin solu
tion, etc., can potentiate symptoms of 
peptic ulcer, occult bleeding and in some 
predisposed individuals massive gastro
intestinal bleeding. The serious adverse 
effects of aspirin on the gastrointestinal 
tract occur more frequently in individ
uals who have existing gastrointestinal 
disorders which are often characterized 
by the recurring gastric symptoms de
scribed above.

Therefore, the Panel concludes that it 
is rational to market such an aspirin 
product for use only as an analgesic- 
antipyretic and not for concurrent symp
toms requiring an antacid. The Panel 
has identified such products as highly 
buffered aspirin for solution. The Panel 
has discussed products as highly buff
ered aspirin for solution. The Panel has 
discussed the basis for these conclusions 
that any potential increased analgesic 
benefits derived from combining aspirin 
and an antacid for concurrent symptoms 
is not justified by the increased risk of 
serious adverse effects in this popula
tion relative to other analgésie ingredi
ents that are available to the target pop
ulation. (See part HI. paragraph B.l.a. 
(2) (ii) above—Adverse effects on the 
gastrointestinal tract.)

The highly buffered aspirin for solu
tion products discussed above contain
aspirin combined with antacid active in- 
gredient(s) identified in § 331.11 of the 
OTC antacid monograph such that the 
finished product contains at least 20 mEq 
of acid neutralizing capacity per 325 mg 

gr) aspirin and results in a pH of 3.5 
°r greater at the level of the initial 10- 
fiunute period as measured by the 
method established in § 331.25 of the 
OTC antacid monograph. These prod
ucts shall be identified as “highly buff

ered aspirin for solution” or as “specially 
buffered aspirin” with labeling only as 
an analgesic and/or antipyretic.

The Panel is limiting claims for these 
products to “For the temporary relief of 
occasional minor aches, pains and head-* 
ache, and for the reduction of fever” . In 
addition, claims such as “Provides in
gredients that may prevent the stomach 
upset that plain aspirin occasionally 
causes” , and/or “Gets to the bloodstream 
faster than plain aspirin”, are possibly 
more valid for highly buffered aspirin 
products for solution than for buffered 
aspirin tablets. However, these claims 
would carry the same benefit to risk con
siderations for highly buffered aspirin 
for solution as for other buffered aspirin 
preparations and must therefore be con
sidered as Category III.

Currently marketed highly buffered 
aspirin for solution preparations are 
claimed by the drug manufacturer to 
be safe for self-medication by individ
uals with symptoms of stomach distress, 
indigestion and heartburn and to be safe 
for occasional use for relief of concur
rent symptoms requiring both an antacid 
and an analgesic, both for individuals 
with normal gastrointestinal function 
and those who may have peptic ulcer. 
The following statements have also been 
made by them (Refs. 1 and 2):

Evidence is presented indicating that blood 
loss occurring after the ingestion of aspirin, 
whether occult or overt, is due to the action 
of unionized aspirin in altering the gastric 
mucosal barrier, permitting back diffusion of 
aspirin into the gastric mucosa. In the ab
sence of these events there will be no blood 
loss from aspirin . . . data are also presented 
which demonstrate that blood loss occurring 
after the ingestion of aspirin is due not only 
to. the action of unionized aspirin in break
ing the gastric mucosal barrier but in the 
absense of acid there will be no blood loss 
from the stomach [and] The conclusion that 
individuals with peptic ulcer (whether or 
not diagnosed) are not at risk from highly 
buffered aspirin is founded on the demon
strated evidence that [highly buffered aspirin 
solution] does not initiate acute gastric 
erosions.

It is therefore argued by the drug man
ufacturer that this type of product is 
safe by virtue of special properties con
ferred by the highly buffered aqueous 
drug delivery form which obviates the 
acid-mediated local effects of aspirin on 
the gastric mucosa. It is alleged that as
pirin contributes to both occult and mas
sive bleeding through only these acid- 
mediated local effects (Refs. 1 through 
4).

The Panel concludes that there is evi
dence that highly buffered aspirin solu
tions will reduce, but not eliminate the 
acute gastric erosions and occult blood 
loss produced by the local effects of as
pirin in experimental animals and indi
viduals with no predisposing gastroin
testinal disease. However, there is no 
valid clinical evidence to support the 
claim that highly buffered aspirin for 
solution has significantly less potential 
to induce major gastrointestinal hem
orrhage in patients with preexisting gas
trointestinal lesions which the Panel be
lieves includes mechanisms other than 
the acid-mediated local mechanisms in

volved in the production of occult bleeding 
in normal subjects. Major gastrointesti
nal bleeding produced by aspirin is fre
quently associated with recurring gastric 
distress and a history of peptic ulcer, 
gastritis or previous episodes of gastro
intestinal hemorrhage.

Contrary to the assertions in the data 
submitted by the manufacturer, there is 
no evidence to support their arguments 
that aspirin acts through only one single 
localized mechanism. In fact, the sub
mitted studies and references support the 
view that several different mechanisms 
may be involved in the potentiation of 
bleeding from acute lesions by the local 
and/or systemic effects of aspirin and 
salicylates on hemostasis as well as on 
mucosal blood flow. These lesions are 
not only caused by aspirin in the pres
ence or absence of gastric acid but may 
also be caused by other factors.

The claims for highly buffered aspirin 
solutions have been quite controversial. 
The Panel in its examination of these 
claims has had the advantage of exten
sive information from recent reviews, in
cluding the conclusions of the OTC Ant
acid Advisory Panel’s review of the evi
dence for this claim (Ref. 5), and also of 
the hearings and individual reactions to 
published conclusions of others (Refs. 6, 
7, and 8). The Panel has also had the ad
vantage of several new epidemiological 
(Refs. 9 and 10) and experimental 
studies (Refs. 11 through 13) not re
viewed by previous groups which support 
the concept that major gastrointestinal 
bleeding involves multiple mechanisms, 
and that highly buffered aspirin prepara
tions can induce bleeding.

The Panel has also reviewed all avail
able epidemiological data implicating 
highly buffered aspirin solution prepara
tions from the above point of view that 
several mechanisms are involved. Many 
of the inconsistencies in the arguments 
used in the drug manufacturer’s submis
sion are resolved by the concept that as
pirin jp any dosage form can potentiate 
massive bleeding in certain individuals 
with existing “primed” (ready to bleed or 
slightly bleeding) bleeding sites. '

Based upon the total evidence now 
available to the Panel, it concludes that 
the evidence is insufficient to substanti
ate the claims that buffered or highly 
buffered aspirin solution is safe for use 
in patients who should not take regular, 
unbuffered (plain) aspirin. Furthermore, 
based upon current knowledge of high 
risk groups such as individuals who drink 
alcohol excessively, the benefit to risk 
ratio for individuals with symptoms of 
gastric distress, particularly with con
comitant headache, does not warrant the 
use of psntrin in arty dosasre form. There
fore, the Panel does not recommend any 
exception to the current proposed label
ing warning which states: “Caution: Do 
not take this product if you have stomach 
distress, ulcers or bleeding problems ex
cept under the advice and supervision of 
a physician” .

The Panel’s conclusions, which are 
discussed more fully below, are based in 
part on a thorough evaluation of all 
submissions that support the concurrent 
antacid-analgesic claims, including the
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arguments relating to assumptions on 
the mechanism of aspirin-induced bleed
ing and the properties of highly buffered 
aspirin for solution preparations on ani
mal and clinical experimental studies, 
including published and unpublished 
studies on occult bleeding in normal and 
peptic ulcer patients; on the analysis of 
published epidemiological studies; and 
on marketing experience data.

(2) Arguments submitted to the Panel 
to support concurrent analgesic-antacid 
labeling claims for highly buffered aspirin 
for solution. All arguments given in the 
extensive materials provided to the Panel 
directly relate to the following basic con
tentions: (i) The acid-mediated single 
mechanism theory. The first contention 
relates to the primary mechanism in
volved in the gastric damage produced 
by aspirin. It  is asserted that massive 
bleeding, erosive gastritis and occult 
(unseen) bleeding, all result from the 
same (universal) gastric acid-mediated 
(Davenport) mechanism and only this 
single mechanism is involved. According 
to this mechanism, the presence of gas
tric acid is required for aspirin to pro
duce the primary lesion involved in mas
sive or occult bleeding. The primary 
lesion must be produced by the absorp
tion of unionized aspirin into the muco
sal cell and at some critical concentra
tion increases the permeability of the 
gastric barrier which facilitates backflux 
of hydrogen ion to produce subsequent 
erosion and hemorrhage. This postulate 
is referred to by the Panel as the “acid- 
mediated single mechanism theory.”

(ii) The alleged distinctive properties 
of highly buffered aspirin for solution. 
The second contention relates to pro
posed properties of highly buffered as
pirin solutions. It is asserted that the 
direct effects of aspirin, and therefore 
gastric bleeding, are not possible with 
highly buffered aspirin for solution be
cause in these solutions only sodium ace- 
tylsalicylate, which is chemically and 
pharmacologically distinct from aspirin, 
is present. Acetylsalicylate, the ionized 
form of aspirin, is not absorbed into the 
mucdsal cell. Therefore, critical concen
trations are not reached in the. cell for 
local effect. Also, the gastric acid is neu
tralized, and therefore, hydrogen ion is 
not available to damage the mucosa, thus 
erosion and massive bleeding cannot 
occur.

The Panel concludes that submitted 
and published experimental information 
which is discussed in more detail below 
does not support any of these conten
tions. In the evaluation of statements In 
the extensive submissions to the Panel, 
it found that in the final analysis, the 
validity of the claim for use of highly 
buffered aspirin for solution preparations 
for concurrent symptoms, i.e., for use as 
an antacid and analgesic, is dependent 
on an unproven argument that there is 
only one single mechanism involved in 
massive bleeding. Virtually all other ar
guments in the submission are dependent 
upon the validity of the “acid-mediated 
single mechanism theory.”

(3) Data submitted to the Panel to 
support concurrent analgesic-antacid la
beling claims for highly buffered aspirin

for solution. The acid-mediated single 
mechanism theory has been the basis of 
the additional sequence of arguments 
which have been used to justify the pro
posed use of highly buffered aspirin for 

«solution products in individuals with 
stomach distress, gastritis, peptic ulcer, 
etc.

(i) The allegation that occult bleeding 
studies demonstrate the safety of highly 
buffered aspirin for solution. In the data 
submitted to the Panel, it is contended 
that since aspirin-induced massive bleed
ing and occult bleeding involve the same 
mechanism, studies of occult bleeding are 
adequate to establish safety relative to 
major (massive) gastrointestinal bleed
ing (Refs. 1,2, and 3).

This assertion is the basis of the use 
of occult bleeding studies in normal sub
jects and experimental animals in place 
of clinical studies. The Panel finds that 
this assertion and the use of these studies 
are not consistent with available experi
mental evidence. Occult blood studies in 
normal subjects do not serve as good 
models for the effects of aspirin in 
“primed” individuals with preexisting 
gastrointestinal pathologies and poten
tially bleeding acute lesions.

(ii) The contention of the absence of 
■highly buffered aspirin for solution asso
ciated erosion and occult bleeding. In the 
data submitted to the Panel, it is con
tended that because highly buffered as
pirin for solution does not produce ero
sion or occult bleeding, it is safe for use 
in individuals with a history of signs and 
symptoms including gastric distress, gas
tritis, peptic ulcer or massive bleeding 
(Refs. 2 and 3).

All initial experimental studies with 
highly buffered aspirin for solution sub
mitted to the Panel involved short-term 
use of the product in normal subjects or 
animals in which no increased occult 
blood loss was claimed as proof of safety 
for highly buffered aspirin for solution 
(Refs. 1 and 2). However, upon the re
quest by the Panel for information on 
occult blood loss in humans or animals 
with existing lesions, new information 
was obtained showing that when pre
existing lesions were present, occult blood 
loss after highly buffered aspirin for so
lution use was actually increased (Refs. 
11, 12 and 14).

(iii) The argument against aspirin- 
associated massive bleeding in the ab
sence of gastric erosion. In the data sub
mitted to the Panel, it is contended that 
since aspirin-induced massive bleeding 
and gastric erosion occur only through 
acid-mediated gastric erosion, any cases 
of massive bleeding not involving as
pirin-induced acute erosion cannot be 
considered to have been caused by as
pirin (Refs. 3,15, and 16).

This argument is used to dismiss the 
few epidemiological studies which have 
specifically considered highly buffered 
aspirin for solution prenarations as a 
separate class and found them associ
ated with cases of massive bleeding to 
the same extent as regular aspirin prep
arations (Refs. 15 and 16).

The Panel concludes that the studies 
of Brown and Mitchell (Ref. 15) and 
Jennings (Ref. 16), which were criticized

by Langman (Ref. 17) on the basis of 
the above invalid argument, actually 
support the conclusion that highly buff
ered aspirin for solution like other as
pirin formulations can potentiate mas
sive bleeding from existing lesions in in
dividuals with a variety of gastrointenti- 
nal disorders.

The Panel concludes that several types 
of evidence (experimental and epidemi
ological) clearly show that the effects 
of aspirin cannot be totally explained 
by one mechanism and that the acid- 
mediated acute lesion produced by aspi
rin is not the only mechanism by which 
■aspirin can contribute to massive bleed
ing (Refs. 4, 9 through 12, 14, 18, and 
19). There is good evidence that all aspi
rin products can ‘ precipitate bleeding 
from existing acute lesions.

The Panel finds that there is conclu
sive evidence that aspirin can and does 
produce acute erosions and occult bleed
ing by the acid-mediated mechanism, 
but that gastric acid is not essential for 
all local effects of aspirin. The Panel 
also concludes that in view of the evi
dence now available it is impossible and 
illogical to attempt to explain all effects 
of aspirin on the gastrointestinal tract 
by a single mechanism in which the ef
fect must involve a lesion produced by 
aspirin mediated through gastric acid.

Thus, the Panel concludes that aspirin 
in any form can potentiate major gas
trointestinal bleeding in certain individ
uals with new or preexisting mucosal le
sions. The bleeding lesions may be either 
caused by aspirin in some cases, or by 
other factors (alcohol, stress, gastroin
testinal disease) and may be simply 
triggered or potentiated by aspirin. This 
mechanism (s) explains and correlates 
many otherwise inconsistent clinical and 
experimental observations.

(4) Analysis of data submitted to the 
Panel— (i) Evidence for and against a 
universal acid-mediated mechanism. A 
recent submission on highly buffered as
pirin for solution (Ref. 3) illustrates the 
sequence of invalid reasoning repetitive
ly used to show that highly buffered 
aspirin for solution cannot produce mas
sive bleeding. The argument that mas
sive gastrointestinal bleeding must occur 
from erosions caused by aspirin is dis
cussed in the submission to reinforce 
arguments given in previous submissions 
(Refs. 1 and 2). The recent submission 
states: “For massive gastrointestinal 
bleeding to occur in response to aspirin, 
there must be sufficient erosions of the 
gastric mucosa.” Information is also 
summarized in the submission to show 
that aspirin can cause gastric erosions 
and that the direct effect of aspirin is 
consistent with the acid-mediated Dav
enport mechanism. The Panel notes that 
it is unwarranted to conclude that be
cause (a) erosions are needed for bleed
ing, (b) aspirin causes lesions, and (c) 
aspirin can act through the acid-medi
ated Devenport mechanism, that there
fore, all gastric bleeding involves ero
sions produced by the Davenport mech
anism. Such a conclusion assumes that 
there is evidence that only one possible 
mechanism exists for each of the .three 
observed events.
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It is stated (Ref. 3) that “ Dagradi et al. 
confirm ed that aspirin is capable of caus
ing massive gastrointestinal bleeding be
cause of its ability to initiate acute gas
tric erosions” . They further state that 
erosions will be prevented if acid is eli
minated from the stomach and cite ani
mal studies to support this statement 
as follows: “Evidence that there is only 
a single mechanism whereby aspirin 
may produce gastric damage and blood 
loss is the fact that * * * even under 
conditions where aspirin will produce 
severe hemorrhagic erosions, these ero
sions will be prevented from occurring 
if conditions are varied by eliminating 
the presence of acid in the stomach,” cit
ing the animal studies of Brodie and 
Chase (Refs. 20 and 21) and Dagle et al. 
(Ref. 22) and concluding that “ regard
less of the severity of the gastric damage 
or bleeding response, the presence of acid 
in the stomach is an essential element 
for this to occur” (Ref. 2).

Finally the submission (Ref. 3) quotes 
Cooke (Ref. 23) who reiterates the key 
argument that only one mechanism is 
involved with all adverse aspirin effects 
on the gastrointestinal system: “Fi
nally, the basis of aspirin damage to the 
gastric mucosa, i.e., erosions, occult and 
overt bleeding is the presence of acid in 
the lumen of the stomach.”

However, the animal studies of Brodie 
and Chase (Refs. 20 and 21) and Dagle 
et al. (Ref. 22) clearly show that gastric 
acid is not required for aspirin to pro
duce gastric erosions.

As noted above, even if each statement 
regarding experimentally observed phe
nomena were valid, the Panel concludes 
that it is not valid to extrapolate that 
each event is causally related to each 
other to the exclusion of all other pos
sible contributing or causal factors.

In the Panel’s review of the data of 
Dagradi et al. (Ref. 24), the Panel agrees 
that, indeed, evidence is provided that 
would support the contention that 
aspirin may cause massive bleeding by 
virtue of initiating acute gastric erosions. 
However, this same study also provides 
evidence that aspirin may precipitate or 
potentiate bleeding from lesions that 
were quite unlikely to have been caused 
by the acute effects of aspirin.

Thus, the basic fallacy in virtually all 
arguments given in the submissions is the 
unproven, and in the Panel’s opinion, 
highly unlikely argument that aspirin 
can cause massive gastric bleeding only if 
aspirin directly produces the acute 
bleeding lesion (with the further con
straint that aspirin can produce the 
lesion only through the acid-mediated 
mechanism).

There are now several lines of recent 
evidence which strongly indicate that 
massive bleeding related to aspirin in
gestion does not involve only one type 
of acute gastric erosion but several types, 
some of which may have been present be
fore aspirin was administered. These 
Potentially bleeding erosions may have 
ooen caused by a variety of initiating 
factors, including stress, alcohol and in
fection, as well as aspirin and other 
drugs.

Although morphologically different, 
these lesions have the same clinical 
characteristics and prognosis in cases of 
massive bleeding. These lesions may be 
chronic or acute, gastric or intestinal, 
and involve excessive secretion or the 
absence of gastric acid (Refs. 24 and 25). 
The feature they have in common, how
ever, is an abraded mucosa with an ex
posed engorged capillary bed which by 
virtue of the unique vascular arrange
ment are very prone to an oozing type 
of bleeding dependent on platelet plugs 
for hemostasis (Ref. 26). The Panel has 
discussed the effects of aspirin on plate
let aggregation and hemostasis elsewhere 
in this document. (See part III. para
graph B.l.a.(2) (i) (c) above—Relation
ship between systemic platelet effects 
and gastrointestinal bleeding.) There is 
now considerable evidence that the pri
mary effects of aspirin on these lesions 
is a prolonged impairing effect on hemo
stasis involving irreversible platelet dam
age and there may possibly be other ef
fects on the microcirculation, although 
this has not been proven.

The submission dismisses the effect of 
aspirin on hemostasis as a factor in mas
sive bleeding on the basis of the study by 
Leonards and Levy (Ref. 27) who showed 
that aspirin given intravenously in
creased template bleeding time but did 
not increase pccult bleeding. The lack of 

. correlation between bleeding time and 
occult blood loss has also been noted by 
the Panel. (See part III, paragraph B.l.a.
(2) (ii) (e) above—Oecult bleeding.)

The use of this study as evidence to 
conclude that the Systemic aspirin hemo
static effect does not relate to massive 
bleeding, again results from the unwar
ranted adherence to the unproven single 
acid-mediated mechanism theory. 'This 
conclusion is again not valid unless it is 
assumed that massive bleeding and oc
cult bleeding are identical, or that the 
individuals studied by Leonards and Levy 
had preexisting lesions which predis
posed them to massive bleeding episodes, 
and therefore, they served as realistic 
models to determine the effects of the 
increase in bleeding time on gastric 
bleeding from preexisting potentially 
bleeding sites.
, The Panel reemphasizes that a study 
which shows no difference should not be 
accepted unless there is evidence that 
the study was properly designed relative 
to the question at hand and that the 
study had sufficient sensitivity to detect 
real differences if they did exist. The 
design of this study of occult bleeding in 
normal subjects is totally unrelated to 
the question of whether systemic aspirin 
effects on platelet function and thus 
bleeding time will potentiate bleeding in 
patients who have existing potentially 
hemorrhagic gastrointestinal lesions. In
deed, the studies of Grossman showed 
that intravenous aspirin caused signifi
cant gastrointestinal bleeding in only the 
two “primed” individuals who had pre
existing lesions (Ref. 19). This informa
tion was noted in the submission but dis
missed because it conflicted with their 
single acid-mediated mechanism theory.

The evidence supporting the potentiat
ing role rather than the initiating role of 
aspirin in bleeding from existing ero
sions is reviewed below.

The Panel concludes that there is now 
significant evidence from experimental 
and clinical studies strongly supporting 
a mechanism in which aspirin can po
tentiate major gastrointestinal bleeding 
in certain individuals with preexisting 
mucosal lesions. The possibility that 
bleeding lesions may be either caused by 
aspirin in some cases but also may have 
been caused by other factors and simply 
triggered or potentiated by aspirin, pro
vides a unifying mechanism that explains 
and correlates many otherwise inconsist
ent clinical and experimental observa
tions.

(ii) Evidence for multiple mechanisms 
of aspirin-induced massive bleeding. The 
Panel concludes that current evidence 
indicates that aspirin may contribute to 
the increased incidence of massive gas
tric bleeding bv direct production of the 
bleeding lesion and/or bv potentiating 
bleeding from existing lesions, (a) Direct 
production of acute mucosal lesions. In 
some cases it is possible that repetitive 
dosing with aspirin directly produces 
acute erosive gastritis which becomes 
the bleeding lesion. Supporting evidence, 
discussed elsewhere in this document, is 
the extensive clinical and experimental 
data showing that aspirin reproducibly 
produces gastric erosions and occult 
bleeding in normal subjects. Massive 
bleeding, however, is more likely in indi
viduals with existing gastrointestinal di
sease (Refs. 28, 29, and 30). (See part
III. paragraph B.l.a.(2) (ii) (g ) above— 
Massive gastrointestinal bleeding.) How
ever, when a challenge dose of aspirin is 
given to individuals who have recently 
experienced massive hemorrhage follow
ing aspirin ingestion or who may have 
peptic ulcers which mav have been pro
duced bv chronic aspirin inêestion, the 
occult bleeding and gastric damage pro
duced in these individuals is frequently 
no different than that produced in nor
mal control subjects (Ref. â l).

Those who contend that aspirin con
tributes to massive bleeding only by its 
direct mucosal erosive effect, claim that 
this is proof that there must be other 
modifying factors in order for local ero
sion and occult bleeding to progress to 
massive hemorrhage. For those who ar
gue that there can be no effect of aspirin 
other than the direct local effect, these 
modifying factors must of course be as
sumed to be independent of aspirin. Cur
rent evidence indicates that aspirin is a 
modifying factor which can increase 
bleeding from certain types of bleeding 
lesions (acute mucosal lesions) (Refs. 
19 and 32). Langman (Ref. *17) claims 
that the absence of proof that such mod
ifying factors commonly occur must be 
considered as evidence that the contri
bution of aspirin to massive bleeding 
must be limited. The validity of this con
clusion is also of course dependent on 
the assumption that aspirin acts by only 
one direct mechanism.

In the opinion of the Panel, there is 
insufficient evidence to assume that all
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gastrointestinal effects of aspirin are 
limited to one single mechanism. The 
evidence offered by proponents of this 
theory (Refs. 1 through 4, and 33) is 
based on the contention that in order to 
contribute to massive bleeding aspirin 
must cause the bleeding erosion by the 
same mechanism that it causes occult 
bleeding. An important part of their 
basic assertion is that this common 
mechanism requires the involvement of 
gastric acid since part of the proof in
volves the reduction of occult bleeding 
by a highly buffered aspirin preparation. 
Evidence has been given previously that 
occult bleeding and massive bleeding are 
unlikely to be due to the same effects of 
aspirin and that the direct erosive effects 
of aspirin and occult bleeding can occur 
in the absence of gastric acid. Further
more, the development of erosions asso
ciated with massive bleeding can occur 
in the absence of either acid or aspirin, 
for example as a result of alcohol or 
stress (Refs. 24 and 26).

While there is no reason to rule out 
the possibility that aspirin may initiate 
acute erosions or increase the bleeding 
from existing erosions by direct musocal 
effects, there is no reason to assume 
that this is the only mechanism possible 
or that the mechanism requires gastric 
acid since massive bleeding following as
pirin ingestion may occur in patients 
with achlorhydria (Refs. 25 and 34).

(b) Potentiation of bleeding from ex
isting erosions. Although aspirin at times 
causes acute mucosal erosions, in many 
cases reported bleeding took place after 
only a few aspirin ingestions in patients 
with gastric conditions in which acute 
lesions were highly likely to exist, such 
as chronic gastritis and chronic atrophic 
gastritis. This is. true also, however, in 
the four studies cited by Langman (Ref.
17) in which aspirin had a greater prob
ability of being involved in bleeding in 
the presence of a peptic ulcer because 
mucosal lesions are also associated with 
peptic ulcer. The typical lesion involved 
in most acute bleeding cases is described 
by Katz and Siegel (Ref. 26).

Katz and Siegel (Ref. 26) have dis
cussed the relationship between gastro
intestinal hemorrhage and the occur
rence of the acute gastric mucosal lesion 
which is involved in bleeding from acute 
erosive gastritis (localized or diffuse 
small erosions a few millimeters in di
ameter), acute gastric ulcer (single or 
multiple erosions 10 mm or more in d i-s 
ameter), and hemorrhagic gastritis 
(which may appear to “weep” blood 
without recognizable erosions or ulcers). 
The latter category is not generally de
tected by gastroscopy but is observed 
during surgery.

The acute gastric mucosal lesion is 
characterized histologically by the pres
ence of three features which are: de
nudation of superficial epithelium; hem
orrhage in the capillary-rich area of the 
neck of the glands; and hemorrhage in 
the lamina propria which has diffused 
throughout the gastric gland area. The 
degree of involvement of each of these 
categories may not be evident unless 
multiple biopsies are made. In 93 pa
tients with upper gastrointestinal bleed

ing, the acute mucosal erosions were 
present in histological studies in 68.6 
percent of patients with gastroscopically 
observed localized erosions, in 69.7 per
cent of patients with diffuse gastric ero
sions, and in 80 percent of patients in 
whom the cause of upper gastrointes
tinal hemorrhage was undiagnosed by 
gastroscopic examination indicating to 
the authors the possible involvement of 
antral or duodenal erosions.

The histological acute mucosal lesion 
is thus the common denominator for a 
variety of gastric conditions associated 
with massive gastrointestinal bleeding. 
The diagnosis actually reported and the 
incidence in different studies depends 
upon whether examination was carried 
out by radiology (x-ray) only, or whether 
gastroscopic examination was done at 
all, done on all patients who bled (in
cluding x-ray positive cases) or done 
only in x-ray negative cases. Gastroscopy 
must be done rapidly as erosions can dis
appear in a few days after bleeding. Fur
ther characterization* of the lesion de
pends upon whether single or multiple 
biopsies were taken for histological 
studies (Refs. 24 and 26). Finally, recent 
studies show that similar types of mu
cosal lesions are frequently associated 
with bleeding in the duodenum and 
jejunum and upper parts of the stomach 
and esophagus in hiatus hernia and 
esophageal varices. These lesions are not 
seen unless special endoscopic procedures 
(duodenoscopy or esophagoscopy) or 
surgery are performed.

Several authors have concluded that 
many cases of x-ray and gastroscopically

negative massive bleeding are probably 
due to acute mucosal lesions (Refs. 25 
and 26). The categorization by different 
authors will also depend on the age 
group surveyed, the proportion of women 
and men studied, the proportion of cases 
involving different inciting agents 
(aspirin, alcohol, stress) and the precipi
tating factor (alcohol, stress, aspirin, 
other drugs).

The acute mucosal lesion is the his
tological picture seen in hemorrhagic 
gastritis in which erosions are not seen 
gastroscopically. This diagnosis is usually 
not possible gastroscopically but is ob
served during gastrectomy (Ref. 26). 
The acute mucosal lesion is seen in 69 
percent of localized acute erosive gas
tritis and 70 percent of diffuse acute 
erosive gastritis and acute gastric ulcers. 
The acute mucosal lesion was also ob
served by Katz and Siegel (Ref. 26) in 
80 percent of radiologically and gastro
scopically negative cases Of overt hemor
rhage. It  has been shown during siirgery 
that similar erosions can be found con
currently in the gastric and duodenal 
mucosa and that bleeding may occur 
from the latter, a nossible explanation 
for some gastroscopically negative cases. 
A control groun had acute lesions in only
6.6 Percent of 90 patients which was sig
nificantly different from all other groups. 
The relationships between gastroscopi
cally diagnosed erosions, histologically 
diagnosed types of gastritis and the fre
quency of histologically characterized 
acute mucosal lesions are shown in the 
following table by Katz and Siegel (Ref. 
26):

Relationship between gastroscopically diagnosed erosions, histologically diagnosed 
gastritis and frequency of histologically characterized acute mucosal lesions

Cases with Histological diagnosis—type of hemorrhagic gastritis
Type of erosion, gastroscopic Number acute gastric------------;-----------------------------------——

diagnosis of cases mucosal Number Chronic Chronic Gastric
lesion chronic superficial atrophic atropsy

(In percent) gastritis gastritis . gastritis

Localized gastric erosions...... 35 68.6 7 19 7 2
Diffuse erosive gastritis......... 33 69.7 8 21 4 0
Undiagnosed (x-ray and gas

troscopically negative)........ 25 80.0 7 13 5 0

Total....................... , 93 .... 22 53 16 2

The findings of Katz and Siegel de
scribed in the above table are of par
ticular importance showing the high in
cidence (80 percent) of active mucosal 
lesions found in the undiagnosed (x-ray 
and gastroscopically negative) group. 
Langman in his critical review errone
ously concluded that the incidence of 
aspirin associated bleeding should be 
small in this group which biased some 
of his further conclusions.

(1) Acute lesions in peptic ulcer and 
other x-ray positive conditions. Even 
when a positive radiological diagnosis of 
a chronic ulcer is made, further gas
troscopic or surgical examination fre
quently shows that bleeding actually oc
curs from an acute mucosal lesion (ero
sion or acute ulcer) and not from the 
chronic ulcer. A number o f studies have 
been reviewed by Katz and Siegel (Ref. 
26) and others showing that the ma
jority of patients with a diagnosis of 
gastric ulcer are found ta be bleeding

from coexisting acute gastric mucosal 
lesions (Ref. 24). Back diffusion of hy
drogen ion from gastric acid is generally 
assumed to be a primary factor in the 
production of acute gastric erosions, pre
sumably by direct and indirect effects 
on capillary blood flow through libera
tion of histamine or other substances 
from the mast cells in the lamina pro
pria. However, acute mucosal erosions 
can occur in the stomach with reduced 
or absent gastric acid (Ref. 26).

The etiology of acute mucosal erosions 
is apparently the end product of several 
possible interacting endogenous and exo
genous factors which can directly or in
directly affect the mucosal blood supply- 
Although duodenal ulcer is most often 
cited as the cause of upper gastroin
testinal bleeding, several studies in 
which early gastroscopy is carried out in
all patients have shown that acute gas
tric erosions are a more frequent site o 
bleeding than duodenal ulcers (Ref. 35).
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It has also been shown that the assump
tion that alcoholics bleed most often 
from esophageal varices is false since in 
one series 43 percent bled from acute 
gastric mucosal lesions while only 13 
percent bled from varices (Ref. 26). 
Acute erosions were found in 20 of 34 
men during acute alcohol intoxication 
who exhibited abnormal mucosa on his
tological examination in all 34 cases and 
acute gastritis in 30 of 34 gastroscopic 
examinations. Erosions and histology re
turned to normal after abstinence. It  is 
claimed that the erosions can probably 
develop in the absence of gastric acid. 
They also occur in chronic alcoholics in 
the absence of alcohol ingestion which 
indicates that alcohol plays a role but 
is not essential for production of acute 
mucosal erosions (Ref. 26).

Similarly in hiatus hernia in which the 
upper portion of the stomach is strangu
lated, an acute mucosal lesion, similar 
to those seen lower in the stomach, oc
curs presumably due to venous conges
tion from occlusibn by the diaphragm. 
Although aspirin apparently is not the 
cause of the erosion, bleeding is often 
precipitated immediately following as
pirin ingestion (Ref. 36). Bleeding from 
acute mucosal erosion in patients with 
hiatus hernia was involved in 2 percent 
of all massive bleeding in the series of 
Katz and Siegel (Ref. 26). Although 
acute aspirin and alcohol ingestion are 
frequently involved in bleeding from 
acute mucosal lesions, it is now clear 
that acute mucosal erosions can be the 
end product of a variety of other inter
acting endogenous and exogenous po
tential etiological variables which di
rectly or indirectly affect the mucosal 
circulation.

Histamine produced overt bleeding in 
one of 17 patients. Histological examina
tion showed minimal denudation of su
perficial epithelium in only three 
patients but moderate or severe hemor
rhage in the lamina propria in 15 pa
tients and hemorrhage in the neck of all 
patients. Several studies in animals have 
indicated the probable role of histamine 
release from degranulation of mast cells 
in the lamina propria as a factor in 
stress ulcers. Other factors including 
vagal and sympathetic stimulation, 
epinephrine release, and ACTH release 
have been shown as possible factors in 
acute hemorrhagic erosive gastritis as
sociated with a variety of types of physi
cal and emotional stress, infections and 
hypovolemic shock (Refs. 24 and 26).
J11 !961, Kossover and Kaplan (Ref.

32) stated that for more than a decade, 
controversy has existed regarding the 
role of salicylates in gastrointestinal 
Weeding. They stated: “There are those 
who feel that salicylates could be re
sponsible for the bleeding; those more 
skeptical who are awaiting additional 
vidence, and finally the group who ridi- 

cuies the very idea” and further noted: 
lhen among those who do bglieve that 

“Us drug can cause bleeding, there is 
wvided opinion between the local gastric 
UTitation theory and the hypothesis that 

e efject is primarily systemic on blood 
oagulation.” It is interesting that the 

“«he controversy still exists even though

15 years ago based upon data available 
to them, Kossover and Kaplan reached 
conclusions on the role of aspirin and 
the mechanisms involved which are es
sentially the same as the conclusions 
presented here based on different, more 
recent experimental evidence.

Based upon information from the lit
erature, from the first report of gastroin
testinal bleeding after salicylate medi
cation in 1877 by Balz to the study of 
Kossover and Kaplan conducted in 1959, 
the following conclusions were reached 
(Ref. 32) :

(i) Stress of different types, including 
physical and emotional trauma and in
fections are the primary causes of gas
tric erosions and may well be the sole 
cause of gastrointestinal hemorrhage.

(ü) The effect of salicylates is at the 
capillary vascular component possibly by 
affecting capillary fragility and perme
ability or affecting clotting mechanisms.

(Hi) Aspirin may be involved in a rea
sonable percentage of massive gastroin
testinal hemorrhages, in the “cause un
determined” category as well as activa-

tion of known gastrointestinal pathology.
Analysis of the data of Grossman (Ref. 

19) provides clear and conrlusive evid
ence that aspirin and salicylic acid can 
both precipitate bleeding from existing 
lesions and that aspirin has effects which 
cannot be explained on the basis of the 
acid-mediated (Davenport) mechanism. 
Based upon the Davenport mechanism, 
salicylic acid would be expected to be es
sentially equivalent to aspirin in produc
ing o:cult bleeding based on its ability to 
break the gastric barrier. (See part III. 
paragraph B.l.a.(2) (ii) (c) above—Acid- 
mediated erosive gastritis.) There are 
significant differences, however, between 
the two drugs in the degree of occult 
bleeding when given intravenously and 
orally, and in the duration of increased 
bleeding after dosing is terminated. In 
the Grossman study, patients with re
cent gastrointestinal bleeding who are 
more susceptible to the effects of sali
cylates, were given aspirin or salicylic 
acid orally or intravenously for 3 days 
followed by a 3-day collection period. 
These data are summarized below.

Comparison of occult blood loss (milliliter per day) of aspirin and salicylic acid given 
intravenously and orally to patients with past history of bleeding

Control before Treatment Post treatment Post treatment 
drug period (3 d) period 2 (3 d)

Aspirin intravenous 3 g/dX3 d...............  0.6 ±0.39
Aspirin oral 3 g/dX3 d...................................... .........
Aspirin, enteric........................ .........  . 68± .30
Salicylic acid, intravenously.... .............  . 43± . 20
Salicylic acid, oral............................... . 48± . 20'

1.14±0.89 1.70±0.80 0.81±0.52
2 ±2.8. 2.86±2.69 1.06± .066
1.58± .9 1.42± .21 .52± .3
.70± .76 . 48 .....................

.39
. 54± .32 . 58± .3 .51± .3

Comparison of occult blood loss ( milliliter per day) of aspirin and salicylic acid effects 
in patients with bleeding (primed) lesions

Patient with existing occult bleeding:
Aspirin:

Jejunal ulcer..... ...................... 4.0 72.9 209.1 0.66
Duodenal ulcer....'................... 4.9 „ . 10.1 19.3 4.7
Esophageal varices....................  6.1 14.3 43.7 21.4

Sodium Salicylate:
Duodenal................................   2.9 3.6 24.2 1.6
Esophageal varices....................  7.1 49.9 9.3 6.2

The effects of aspirin were usually pro
longed into the second and third postad
ministration period of 3 days per period. 
Sodium salicylate did not exert its effect 
beyond the first postadministration pe
riod even in the “primed” patients with 
existing erosions. Oral sodium salicylate 
did however greatly increase blood loss 
in “primed” patients bleeding from duo
denal ulcer and esophageal varices. Oral 
aspirin greatly increased, bleeding in 
jejunal ulcer, duodenal ulcer and esoph
ageal varices. It is obvious that this 
effect is not dependent upon the acid- 
mediated mechanism (Davenport) in the 
jejunum or esophagus. Thus, part of the 
action of aspirin appears to be due to 
local effects of salicylic acid on existing 
erosions. There is an additional effect 
which can be exerted from systemic 
aspirin since it occurs after intravenous 
administration of aspirin but not sali
cylic acid. This aspirin effect persists 
longer than the effect of an equivalent 
salicylic acid dose. The aspirin effect 
also increased bleeding longer than 
salicylic acid in patients with existing 
bleeding lesions.

The clinical results seen by Grossman 
et al. (Ref. 19) in patients are virtually 
identical to the experimental results of 
Brodie and Hooke (Ref. 37) in rats who 
showed a difference between aspirin and 
salicylic acid in the mechanism of induc
ing bleeding in the fasted rat stomach. 
Salicylic acid (sodium salt) produced 
gastric hemorrhage only by the oral 
route, requiring twice the dose of aspirin 
to produce this effect (the 50 percent ef
fective dose (EDso)). The ED» for sali
cylic acid and aspirin was 36 mg/kg and 
16 mg/kg, respectively. In contrast to 
salicylic acid which produced gastric 
lesions only on direct contact, aspirin 
produced gastric effects also by the intra
venous route at the higher dose (36 mg/ 
kg) (Ref. 37).

Both aspirin and salicylic acid poten
tiate bleeding from existing acute ero
sions. There is evidence that aspirin has 
an additional effect that is different 
from that of salicylic acid. This effect is 
observed after systemic administration 
of aspirin but only when potential bleed
ing from acute erosions exists. It is clear 
that the potentiating effect of aspirin is 
not dependent upon gastric acid since
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potentiation of bleeding also occurs from 
duodenal and jejunal ulcers. I f  the pri
mary effect of aspirin is to enhance 
bleeding from existing lesions it would 
be expected that increased occult bleed
ing would not be observed after intrave
nous administration of aspirin in normal 
subjects. This is in fact what has been 
shown by the data of Leonards and Levy 
(Ref. 27). Thus, the primary factors in 
producing occult bleeding in normal 
subjects appear different than potentia
tion of bleeding from acute mucosal le
sions.

Aspirin-induced occult bleeding in 
normal subjects can be significantly re
duced or eliminated when given as high
ly buffered aspirin solutions. However, 
recent studies submitted at the request 
of this Panel, in patients or animals with 
existing gastrointestinal lesions, show 
that increased occult bleeding continues 
to occur even with highly buffered aspi
rin preparations. These effects persist 
even after aspirin is discontinued, simi
lar to the results seen by Grossman et 
al. (Ref. 19). The role of aspirin in po
tentiating bleeding from existing ero
sions is not dependent upon gastric acid 
because the primary role of hydrogen ion 
is thought to stimulate histamine re
lease. In existing acute lesions histamin© 
has probably already been stimulated by 
other factors, the most likely being 
stress, according to some authors (Refs. 
5, 16, 26, and 32).

Increased occult bleeding is produced 
by aspirin in patients with achlorhydria 
which is further evidence that some ef
fects of aspirin on abnormal gastric mu
cosa do not require the presence of 
gastric acid. This has been shown in sev
eral studies in patients with achlorhy
dria due to atrophic gastritis' and 
pernicious anemia. St. John and McDer
mott (Ref. 34) have shown, in patients 
with achlorhydria, that aspirin can in
duce bleeding in the absence of stomach 
acid although normal patients gave 
higher values of blood loss (4.29 ml 
daily). Achlorhydric patients do show 
significant blood loss (1.9 ml daily). 
There are several possible mechanisms 
by which aspirin can precipitate or po
tentiate bleeding from existing acute 
mucosal lesions. The effects of aspirin on 
platelet function will be seen only when 
exposed oozing capillaries are involved 
such as acute gastric or duodenal mu
cosal ulcer.

Thus, the study by Leonards and Levy 
(Ref. 27) in normal subjects showing 
increased bleeding time after intra
venous aspirin administration, but no 
increase in occult bleeding, is what 
would be expected if the effect of sys
temic aspirin was to potentiate bleeding 
from existing acute gastric mucosal le
sions rather than to cause lesions. 
Therefore, the Panel concludes that the 
use of the Leonards and Levy study in 
the submission to refute the possibility 
that effects of aspirin on platelet func
tion cannot contribute to massive bleed
ing is totally inappropriate.

(2) Effect of highly "buffered aspirin 
for solution on gastric mucosa. The argu
ments that highly buffered aspirin for

solution does not directly produce gas
tric mucosal lesions or occult bleeding in 
the stomach, in contrast to other aspirin 
solid dosage forms, are based on the acid- 
mediated single mechanism theory and a 
series of contentions (Ref. 1) listed be
low. These contentions are not consistent 
with experimental data from animals or 
occult bleeding studies in man. These er
roneous allegations are: “Aspirin which is 
contained in the dry tablet of fan effer
vescent aspirin preparation] is entirely 
converted to the water soluble salt, so
dium acetylsalicylic acid” ; “A solution 
of tan effervescent aspirin preparation] 
does not contain aspirin” ; and “Sodium 
acetylsalicylate possesses chemical and 
pharmacological properties which dis
tinguish it in fundamental ways from 
aspirin.”

A national news release dated June 6, 
1973 cited a subcommittee hearing (Ref. 
38) in which it was stated that, “much 
of the testimony before the subcommit
tee is founded on a mistaken premise. 
Many people do not realize the analgesic 
as taken in (an effervescent aspirin prep
aration) is not aspirin.”

The Panel strongly disagrees with 
statements that the aspirin in highly 
buffered aspirin for solution is physico- 
chemically or pharmacologically differ
ent from any other aspirin. This assump
tion is scientifically unsound and clini
cally misleading.

All aspirin whether administered as 
an effervescent buffered solution, tablet, 
or sodium salt always exists in solution 
as an equilibrium mixture of both the 
unionized molecular species (acetylsali
cylic acid) and the, ionized species 
(acetylsalicylate). Both species are al
ways present. The relative abundance of 
each being determined solely by the pH 
(a measure of acidity) of the solution, 
and therefore, changes almost instantly 
whenever the pH of the solution changes. 
I f  the pH of the solution is lowered to a 
pH of 1 to 2 (the usual gastric pH) the 
ratio of unionized to ionized aspirin is 
about 1,000-fold. When the pH is raised 
to pH 6 to 7 (the initial pH after highly 
buffered aspirin for solution is given) the 
ratio of unionized to ionized is only 0.001.

Since the ratio of ionized to unionized 
drug is a function only of pH, it should 
be clear that regardless of the form ad
ministered, when aspirin gets into the 
cell it will exist almost completely as the 
ionized acetylsalicylate as the cell has a 
constant pH between about 5 and 6. The 
ratio of ionized to unionized aspirin in 
the gastric cell, the blood, or cells where 
it exerts therapeutic effects is totally in
dependent of the form of aspirin ad
ministered.

Another argument is that the gastric 
mucosal cell acts as a lipid barrier and 
hence is impervious to sodium acetylsa
licylate which is ionized and therefore 
not lipid soluble. Therefore, gastric ab
sorption occurs with aspirin (unionized) 
but not sodium acetylsalicylate (ionized) 
(Ref. 1). The earlier concept that ionized 
drug is not absorbed can no longer be 
considered valid. The data of Daven
port clearly shows that ionized species 
of aspirin is absorbed in the stomach

at about one-fifth the rate of unionized 
species.

Davenport states that at high gastric 
pH the rate of absorption is by no means 
negligible. In a surgically prepared dog, 
the absorption rate of aspirin was found 
to decrease from 342 /¿mol/30 min at pH 
1 to 65 /tmol/30 min at pH 6.5 even 
though the fraction of aspirin unionized 
is reduced from 0*997 to 0.001, a 1,000- 
fold decrease. He suggests that absorp
tion of the ionized species may occur 
or that there is an acidic microenvi
ronment at the cell surface. Aspirin 
damages the gastric mucosa only after 
being absorbed into the cell at sufficient 
concentration to alter the gastric bar
rier and result in bleeding. In the nor
mal state the gastric barrier prevents 
diffusion o f hydrogen ions into the cell 
and to the capillaries.

Morris et al. (Ref. 39) correlated 
gastric lesions with the absorption of 
radioactive (14C) sodium acetylsalicylic 
acid administered to albino rats at a 
dose of 0.28 ¿¿mol/kg of body weight dis
solved in 0.15 M citrate buffer. The final 
pH was 4.6 which is about that usually 
obtained with highly buffered aspirin for 
solution preparations. Absorption oc
curred in the corpus (body) portion of 
the stomach more rapidly than the 
rumen (storage) portion. Ninety percent 
of the drug was absorbed after 1 hour 
indicating a half-life of about 20 min
utes or less. Absorption from the rumen 
region is very slow. Lesions were pro
duced in the corpus region only by so
dium acetylsalicylate and not by sodium 
salicylate which was absorbed more 
rapidly than sodium acetylsalicylate.

Anderson (Ref. 40) also found that 
the addition of buffering did not pre
clude gastric absorption and gastric ero
sions when gastric emptying was pre
vented, concluding that the decreased 
gastric damage observed with highly 
buffered solutions is largely due to in
creased gastric emptying rather than 
decreased gastric absorption. He showed 
in guinea pigs that when gastric empty
ing was prevented (pyloric ligature) the 
gastric absorption of aspirin from a so
lution of pH 7.0 was only reduced to 
about 50 percent of the amount absorbed 
when the pH was 1 to 3. Most important,- 
lesions were also produced at the high 
pH (7.0). '

Anderson concludes that the critical 
rate of absorption is of low order in the 
guinea pig and if a similarly low rate 
occurs in man the avoidance of gastric 
erosions would be different with any 
formulation where the whole dose was 
immediately available for absorption. 
The latter statement would, of course, 
be true for highly buffered aspirin for 
solution, preparations.

The mechanism by which aspirin ex
erts its effect may simply be a result of 
accumulation of sufficient acidity in the 
cell to cause damage by directly inter' 
fering with biochemical processes. The 
accumulation of total salicylate in tne 
cell will be increased when the gastric 
contents are acidic because of the higher 
gradient of unionized aspirin outsia 
the cell to the unionized aspirin in the 
cell (Ref. 41).
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Other mechanisms involving delayed 

gastric acid effects can be postulated. 
Ethanol, which can damage the hydro
gen ion barrier in an alkaline medium, 
is potentiated by salicylates (Ref. 42). It 
is not known how long these effects last 
but they might persist after the buffer
ing capacity of highly buffered aspirin 
for solution is gone. This might be par
ticularly true for hypersecretors of gas
tric acid. As is discussed in the next sec
tion, the effects of aspirin may persist for 
several days after dosing has stopped. In 
prolonged effect cases, the immediate 
buffering capacity of highly buffered as
pirin for solution is obviously of no value 
if, as the submission contends, that all 
effects are really mediated by gastric
acid.

The many inconsistencies in the data 
and arguments reviewed do not permit 
the Panel to accept the argument that 
the use of highly buffered aspirin for 
solution will obviate all direct mucosal 
effects of aspirin.

It has been argued that the presence 
of the buffer not only decreases aspirin 
absorption but also reduces excess hy
drogen ion which is a necessary com
ponent in the production of gastric dam
age and bleeding.. Therefore, the argu
ment continues, “highly buffered acetvl- 
salicylate causes no damage.”  The Panel 
finds that although gastric acid un
doubtedly contributes to the occult 
bleeding, the availability of gastric acid 
is not essential for aspirin to cause gas
tric erosions or occult bleeding as has 
been discussed earlier. (See part n r  
paragraph B.l,a.(2) (ii) (d) above— 
Other mechanisms of aspirin damage.)

The study of Dagle et al. (Ref. 22) in 
vagotomized rats indicates that micro
scopic lesions can be produced in the ab
sence of hydrochloric acid. I f  hydro
chloric acid is later added, more severe 
‘damage and hemorrhage occurs. Sev
eral authors have noted reduced but 
statistically significant occult bleeding 
in patients with achlorhydria from a va
riety of causes including pernicious ane
mia and atrophic gastritis (Ref. 25 and 
34).

(3) Experimental data submitted to 
the Panel. Evidence to support the con
tentions regarding the mechanism of as- 
Pirrn effects and each effect of highly 
buffered aspirin for solution has come 
from occult bleeding studies in normal 
subjects or in experimental preparations. 
The studies of Leonards and Levy were 
cited to substantiate the following state
ment: “In all studies where meaningful 
Protocols were employed, it has been con
sistently found that fan effervescent as- 

preParationl does not cause occult 
blood loss since in every study the occult 
wood loss occurring with highly buffered 
spirm for solution was not statistically 

mnerent from that found habitually oc- 
rile same subjects or were well 

riie normal limits,” (Refs. 11, 12, 
and 43 through 46).
Shrl0̂ lve5’ analysis of submitted data 
nrJf j  ̂  average occult bleeding loss 
* X Cedby hisMy buffered aspirin for 
rom.i k less than that produced by

guiar aspirin but significant compared

to controls receiving placebo or no as
pirin and significant when multiple doses 
are given or when patients with peptic 
ulcer are used (Refs. 11 and 14). The 
Panel is not concerned with these minor 
increases in occult bleeding from a clin
ical point of view. They are significant, 
however, from the point of view of evalu
ating mechanistic assumptions. Of addi
tional importance in these studies are 
certain patterns that can be seen in sev
eral different occult bleeding studies 
which lend support to the involvement of 
other mechanisms. In particular, the oc
currence of unusually greater occult 
blood loss in a few individuals is consist
ently seen in several studies. The pro
longation of effects for several days after 
the drug dosing has stopped is also sig
nificant (Refs. 11 and 14).

Average increases «or decreases in oc
cult bleeding Studies represent the re
sponse of most of the normal subjects 
(70 to 80 percent). It  is not likely, there
fore, to provide useful information on 
mechanisms related to the atypical mas
sive bleeder. In some studies an occa
sional subject has shown excessive occult 
bleeding. These individuals may be two 
standard deviations higher than others 
of the group and in some studies these 
cases have been omitted from statistical 
evaluation as “outliers.” The mean blood 
loss of the occult bleeding is not predic
tive of massive bleeding. However, in sev
eral studies in animals and humans, 
there were subjects who constantly 
showed an excessive pattern of blood 
loss. It  is the opinion of the Panel that 
these outliers may have some unknown 
predisposing factors and should be stud
ied further to see if these outliers could 
provide a possible model for massive 
bleeding. In the Panel’s opinion, it is sig
nificant that these outliers occurred most 
often in subjects who are likely to have 
acute mucosal lesions, e.g., patients with 
peptic ulcer, and are therefore subjects 
with potential or potentially critical 
bleeding sites. These outliers or “ exces
sive occult bleeders” have occurred with 
all types of aspirin preparations includ
ing highly buffered aspirin for solution 
(Refs. 3 and 4) and enteric-coated prep
arations (Ref. 19).

The potential for increased occult 
bleeding in patients receiving highly buff
ered aspirin for solution is shown in the 
Goulston study (Ref. 11). Multiple doses 
of highly buffered aspirin (effervescent) 
.solution were given to apparently 
healthy subjects (19 males and 1 fe
male) . Ten subjects were given two tab
lets dissolved in 200 ml water 4 times 
daily for the first 8 days followed by a 
control period of 8 days (Group A ) . The 
reverse order was given for the second 
10 subjects (Group B) resulting in aver
age occult bleeding losses shown below:

Highly buffered
aspirin for Control
solution (milliliter)

(milliliter)

Group A.............  l. 7
Group B.............  1.5

In the initial submission to the Panel, 
it was stated that “ * * * subjects 8, 11, 
12 on some days had fecal blood loss well 
in excess of the range of the other sub
jects. Applying statistical analysis ( ‘Uni
ted States Pharmacopeia,’ 16th Ed., p. 
8731 these aberrant values may be re
jected.” As a result it was claimed that no 
statistical difference existed. The notion 
of omitting the “ outliers” which were ex
cessive bleeders therefore atypical, in a 
study designed to assess bleeding poten
tial following drug treatment is in the 
Panel’s view not only erroneous from a 
statistical point of view but totally il
logical from a clinieal point of view. Ex
clusion of outliers obscures the obvious 
fact that some patients bleed significant
ly after receiving highly buffered aspirin 
effervescent solution. In each of the out
liers, cases where significantly increased 
bleeding occurred, it was only during the 
highly buffered aspirin for solution drug 
treatment period. The most dramatic ex
ample was the outlier, subject 8, who had 
no appreciable bleeding in the 8 day con
trol period (average blood loss of 0.4 ml 
daily; range 0.0 to 0.9 ml daily) but on 
the 4th, 5th and 6th day of drug treat
ment experienced daily blood losses of 
17.9, 24.9 and 13.5 ml, respectively.

In  the opinion of the Panel, the follow
ing can be concluded for the population 
studied in the Goulston study: (1) 
Highly buffered aspirin for solution given 
chronically 4 times daily for 8 days 
slightly increases fecal blood loss. This 
loss is probably less than would have 
been produced by aspirin tablets and is 
not significant clinically.

(2) One subject had a loss of over 50 
ml during 3 successive days which is not 
only clinically significant but suggests 
that highly buffered aspirin for solution 
may produce excessive bleeding in an 
unpredictable abrupt manner similar to 
that seen in massive (major) gastroin
testinal bleeding. Three other subjects 
had blood losses of 8.0 ml or more in 1 
day during drug treatment only.

(3) There is a temporal pattern that 
appears consistent with other studies. 
Evidence of increased bleeding occurs 
only after about 3 to 4 days of multiple 
dosing but appears to persist for up to 3 
days after drug dosing stops. When one 
compares the bleeding during the con
trol period after drug dosing (1.1 ml 
daily) with the control period before 
dosing (0.5 ml daily), there is a statisti
cally significant carryover effect. I f  one 
accepts the average blood loss of all con
trols as 0.79 as given, this value is ex
ceeded in only 3 of 20 subject days in the 
first 2 days of the second period when 
the control is given first, but in 15 of 20 
days when drug is given in the first 
period (Ref. 4). When one plots the 
average and individual values as a func
tion of time, this pattern is quite obvious.

(4) Review of new studies on occult 
bleeding in subjects and animal prepara
tions with existing lesions. The Rider 
study (Ref. 14) measured average daily 
fecal blood loss in patients receiving no

*•! drug (12 day control period), a placebo 
(7 days) and a highly buffered aspirin for
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solution product (7 days), and a post
treatment period (5 days).

The average data are shown below:
Occult fecal blood loss in patients with 

active duodenal ulcer
Average range 
milliliter per 

day
Control period (12 d ) ____  0.57 (0.23-1.04)
Placebo period (7 d ) -------- 0.71 (0.32-1.22)
Post placebo period (5 d ) _ 10.67 
Highly buffered aspirin for

solution period (7 d ). 21.58 (0.57-4.18) 
Post highly buffered as

pirin for solution period
(5 d ). 132.17
1 Not given.
2 Significant (p less than .01)
3 Significance not stated (individual data 

not given)

The Rider study clearly'shows that 
occult bleeding does increase in patients 
with active peptic ulcer after adminis
tration of the highly buffered aspirin 
for solution product (mean blood loss 
1.58 ml daily) compared to a control 
period (mean blood loss 0.57 ml daily) 
and a placebo (mean blood loss 0.71 ml 
daily).

Perhaps more significant was the find
ing that the effects of the highly buffered 
aspirin for solution product persisted for 
at least 5 days after administration had 
ceased (mean blood loss 2.7 ml daily 
compared to mean blood loss of 0.67 ml 
daily for placebo).

This provides evidence that the in
crease in bleeding may not involve the 
direct effects of aspirin. It  would be con
sistent with the long lasting effects (7 
days) of aspirin on platelet function 
which would be expected to be observed 
only in patients with potential bleeding 
sites but not in individuals with a nor
mal mucosa. The bleeding lesion may not 
necessarily be the ulcer but acute gastric 
erosions which are often associated in 
patients with peptic ulcer.

Similar results are seen in the recent 
two studies of Phillip et al. (Ref. 12) in 
which highly buffered aspirin for solu
tion produced a statistically significant 
increase in occult bleeding in dogs with 
chronic ulcer. Excess occult bleeding in 
some animals (outliers) also occurred 
in these studies. Further evaluation of 
these studies was limited because indi
vidual data were not available and arbi
trary, e.g., “weighting factors” appeared 
to be applied to the bleeding data in an 
irregular manner.

(5) Epidemiological studies on mas
sive bleeding. Two epidemiologic studies, 
the Brown and Mitchell study and the 
Jennings study do not show that there 
is any difference between the role of 
regular aspirin and highly buffered as
pirin for solution in potentiating mas
sive bleeding. These two studies were 
critically reviewed by Langman in an 
industry submission (Ref. 47). The rea
sons used by Langman in dismissing the 
highly buffered effervescent aspirin 
dosage form as a factor in massive bleed
ing ignore several important points. 
For example, the fact that highly buf
fered aspirin preparations are promoted

for use in gastric distress was not con
sidered by Langman in his review.

Brown and Mitchell (Ref. 15) showed 
that a highly buffered aspirin prepara
tion fras more frequently used by indi
viduals who bleed from duodenal ulcers 
whereas plain aspirin was most often 
used in those who bleed from acute gas
tritis. Langman concluded from this 
study that since bleeding from gastritis 
is more frequently associated with as
pirin the types of aspirin dosage forms 
which have the greatest potential to 
cause bleeding would be associated in 
this diagnostic category. This conclu
sion ignores three important points. 
First, individuals with duodenal ulcer 
who frequently also have acute gastritis 
have a greater incidence of gastric dis
tress than individuals with only acute 
gastritis, particularly of the atrophic 
variety. Since at the time of the Brown 
and Mitchell study (1956), highly buf
fered aspirin for solution preparations 
claimed and were promoted for the 
symptoms of gastric distress, in the 
Panel’s opinion it was more likely that 
a greater number of individuals with 
duodenal ulcer ingested this type of 
preparation. Second, the potentiation of 
aspirin induced bleeding by alcohol is 
most often shown for the duodenal ulcer 
subgroup when subgroups are analyzed, 
a point noted by Langman in the same 
paper. Highly buffered effervescent as
pirin preparations have been claimed and 
have been heavily promoted for use 
for concomitant symptoms of headache 
and gastritis related to overindulgence 
with alcohol. Therefore, when alcohol 
ingestion is a factor, these preparations 
would more likely be associated with 
bleeding from duodenal ulcer rather than 
gastritis. Finally, irrespective of the 
above, the Panel believes that it is not a 
matter of whether aspirin tablets cause 
bleeding more frequently than highly 
buffered effervescent aspirin but whether 
or not highly buffered effervescent as
pirin can potentiate bleeding, especially 
since industry contends that this prod
uct can be used safely by ulcer patients 
(Ref. 3).

Langman implies that the epidemio
logical study of Brown and Mitchell 
(Ref. 15) in which 83 percent of patients 
who bled had taken “ insoluble” (regu
lar) aspirin and 14 percent of such pa
tients had taken a buffered effervescent 
preparation, supports only the role of 
the “ insoluble” aspirin product forms in 
potentiating bleeding. He reached this 
conclusion by comparing these figures 
with the 40 percent, the control popula
tion, who had taken buffered efferves
cent prepartions from “ time to time”. 
However, this conclusion is entirely un
warranted as the 40 percent figure re
ferred to individuals who might have 
ingested highly buffered effervescent as
pirin as long as several months before 
the study. It  did not refer to aspirin in
gestion by the individuals who bled in 
the last 48 hours just prior to the study. 
The latter group of individuals would 
have been the proper control upon which 
Langman shoúld have based his conclu
sions.

Because the Panel believes the control 
group, referred to by Langman in his 
analysis of the Brown and Mitchell study, 
was improperly defined, it has estimated 
what the control group should have been, 
based upon data in the submissions (Ref. 
1). The data (Ref. 2) show that about 
38 percent of the total population takes 
one brand of buffered effervescent as
pirin from “ time to time” . This is con
sistent with the control group of Brown 
and Mitchell (Ref. 15). However, calcu
lations from the industry data also showi 
that on any given day less than 5 per
cent of a random sample would be ex
pected to have consumed the highly buf
fered effervescent preparations. Using 
the 5 percent figure rather than the 40 
percent as a control upon which to view 
the Brown and Mitchell study, the Panel 
concludes that one cannot rule out the 
possibility that all aspirin preparations 
regardless of formulation are equally 
capable of potentiating gastrointestinal 
bleeding.

Langman (Ref. 47) also reinterpreted 
the epidemiological data of Jennings 
(Ref. 15) to show that highly buffered 
effervescent aspirin products are not im
plicated in massive gastrointestinal 
bleeding to the same extent as “insolu
ble” varieties of aspirin. The Panel does 
not agree with the assumptions used by 
Langman in this conclusion.

In the Jennings study, detailed infor
mation Was provided on the specific types 
of aspirin used, including highly buffered 
effervescent aspirin. The distribution of 
aspirin products in patients with overt 
gastrointestinal bleeding was as follows: 
In the radiologically negative group, 42 
percent with acute ulceration took or
dinary aspirin, 18 percent took soluble 
varieties, and 7 percent took a buffered 
effervescent preparation. In contrast, 29 
percent of the chronic ulcer patients took 
ordinary aspirin, 14 percent took soluble 
varieties, and 21 percent took the highly 
buffered effervescent preparation. Lang
man in his review (Ref. 47) states that 
if the highly buffered effervescent prod
uct were the cause of bleeding the inci
dence of use would be higher in the acute 
ulceration group which is most often as
sociated with aspirin-induced bleeding. 
There are several reasons for question
ing the validity of this contention. First, 
patients with chronic ulcer generally 
have a higher incidence of gastrict dis
tress than patients with acute ulcer. At 
the time of the study (1965) highly 
buffered effervescent preparations were 
specifically and almost exclusively pro
moted for gastric distress. It  would not 
be surprising therefore that the group 
with the highest incidence of gastric 
distress would have the highest incidence 
of highly buffered effervescent aspirin 
use. Second, even though aspirin is as
sociated more with acute ulcer (to a 
higher proportion) than with chronic 
ulcer, it has nevertheless been associ
ated with bleeding in chronic ulcer pa
tients. In fact, Langman states in nis. 
review that in four of five studies, as
pirin ingestion was more frequently as 
sociated with massive bleeding in duo
denal ulcer than in acute gastric lesions.
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This argument is found again in this 
statement by Langman: “Finally Jenn
ings data, which were claimed by the 
author to suggest synergistic effects of 
alcohol and aspirin, show that the coin
cident alcohol and aspirin intake were 
less common in the acute lesion group 
than in those with bleeding due to 
chronic ulcers although the typical as
pirin lesion is generally considered to be 
an acute mucosal erosion.”

The data of Jennings (Ref. 16), show
ing a higher incidence of aspirin and 
alcohol associated with hemorrhage in 
patients with chronic ulcer including 
duodenal ulcer, are consistent with other 
recent studies.

Therefore, the Panel concludes that 
arguments of Langman cannot be used 
to dismiss this study as reasonable 
evidence that highly buffered efferves- 

* cent aspirin is as likely to be associated 
with gastric bleeding as any other form 
of aspirin.

(5) Benefit to risk considerations. 
Several benefit to risk considerations 
were involved in the Panel’s recommen
dation not to allow highly buffered as
pirin for solution to be indicated for use 
in individuals with a history of symptoms 
of gastrointestinal bleeding, ulcer or 
symptoms of gastric distress with or 
without concurrent headache. The 
Panel’s conclusions regarding the mech
anisms involved in aspirin-induced major 
gastrointestinal bleeding were a sig
nificant factor in this decision, par
ticularly the fact that the “primed” 
bleeding lesion may be caused by fac
tors other than direct gastric erosion in
duced by aspirin. It  was concluded that 
bleeding can be precipitated by aspirin 
from existing acute mucosal lesions 
which occur in a variety of different con
ditions, e.g., atrophic gastritis which is 
associated with a variety of causes, 
hypertrophic gastritis associated with 
alcohol, and acute erosions related to 
stress.

The Panel is concerned that the same 
conditions, alcohol and stress, which fre
quently “prime” the gastrointestinal 
tract for massive bleeding, are also those 
which most frequently produce the 
symptoms of concomitant headache and 
gastric distress. Highly buffered aspirin 
solution has been claimed for use to re
lieve the concurrent conditions.

A further concern of the Panel is that 
if an antacid (highly buffered)-aspirin 
combination product is promoted for 
use in gastric distress, even if the con
current claim of a headache is allowed, 
the public will regard these products as 
safer than unbuffered (plain) or slightly. 
buffered aspirin but also somewhat dif
ferent. The Panel feels that this is mis
leading.

The Panel is concerned that in cases 
where concurrent gastritis and headache 
occur, individuals will usually take some 
analgesic, probably containing aspirin, 

Uley.may assume that the avail- 
Duity of highly buffered aspirin for 

solution would at least provide the safest 
aspirin product that could be taken.

owever, if as the new information sug- 
SJ8' “he primary role of aspirin is not 

e initiation of the bleeding lesion but

the promotion of bleeding from existing 
lesions by systemic effects, then the 
dosage form is irrelevant and highly 
buffered aspirin for solution offers no 
advantage over unbuffered (plain) 
aspirin. In fact, the Panel finds that the 
use of highly buffered aspirin for solu
tion may increase the risk hecause it de
livers more pure aspirin to the systemic 
circulation than regular aspirin products 
(Ref. 48).

Even if a claim was allowed only for 
use for concurrent symptoms of gastric 
distress and headache, in the opinion of 
the Panel based on marketing history 
(Ref. 2), such products would be more 
likely to be used in instances involving 
gastric symptoms only. When one con
siders that massive gastric hemorrhage 
related to aspirin involves a 10 percent 
mortality rate this is much too severe a 
risk relative to the minimal, if any, bene
fit derived (Ref. 49).

The Panel concludes that is is un
proven, and unlikely that highly buffered 
aspirin for solution is less apt to produce 
major gastrointestinal hemorrhage than 
regular aspirin. Neither is there evidence 
to show that it would be safer to use this 
product rather than regular aspirin for 
concurrent symptoms of headache and 
gastric distress. Current evidence sug
gests that alcohol gastritis and stress are 
the two most likely causes of concomitant 
symptoms of headache and gastric dis
tress. Alcohol and stress are also the two 
major factors which may produce acute 
mucosal lesions and thus increase the 
risk of bleeding from the use of any 
aspirin product.

The Panel does not believe that cur
rent evidence warrants an exemption 
from the labeling recommendation for 
any form of aspirin for persons with 
gastric distress which states: “ 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” .
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d. Labeling claims for marketed prod
ucts containing analgesics combined with 
antacid or buffering ingredients— ( l ) I n 
troduction. The Panel has examined the 
claims relating to the performance of 
marketing aspirin products that contain 
antacid or buffering ingredients. These 
products have been termed buffered or 
highly buffered aspirin. The Panel has 
been particularly concerned with the la
beling claims of such products that imply 
an advantage over plain aspirin products.

These advantages have been, in various 
ways, stated to be due to a more rapid 
dissolution resulting in faster absorption 
into the bloodstream, and consequently 
preventing the adverse local reactions to 
the stomach that may be caused by plain 
(unbuffered) aspirin products. The state
ments that have most frequently been 
used on the labeling of buffered and 
highly buffered aspirin products suggest 
these advantages in terms or phrases 
such as “Faster to the bloodstream” or 
“Gentle to the stomach”.

The Panel concludes that these claims 
give the consumer the impression that 
buffered and highly buffered aspirin 
products have a therapeutic advantage 
over plain aspirin products, and may 
mislead those consumers who can be ad
versely affected by buffered aspirin as 
well as by plain aspirin. Until such state
ments can be adequately documented, 
the Panel recommends that claims be 
limited and restricted on the label to dis
courage unproven claims of therapeutic 
advantage.

Therefore, for the' reasons discussed 
below, the Panel recommends that such 
labeling be restricted to the principal dis
play panel of the product and be limited 
to the following Category I I I  statements: 
“Faster to the bloodstream than plain 
aspirin” and “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” . The Panel also 
concluded that any other statement(s) 
that suggests or represents a product as 
having a more rapid absorption or as 
preventing any side effects to the stom
ach because of the antacid or buffering 
ingredients ih the product be classified 
as Category II.

(2) Effect of rate of absorption into 
the bloodstream. The Panel has reviewed 
data, opinions and recommendations 
from both sides of the controversy re
garding claims that buffered aspirin has 
therapeutic advantages over plain aspirin 
due to a more rapid rate of drug absorp
tion into the bloodstream.

The problem is complex largely due to 
inadequacies in the available data and 
the lack of understanding of the rela
tionship between salicylate blood levels 
and onset of analgesic effects. There is 
clear experimental evidence based upon 
well-designed blood level studies which 
substantiate the claim that buffered as
pirin is more rapidly absorbed than plain 
aspirin (Refs. 1 through 3). Comparisons 
of the most commonly used plain and 
buffered aspirin show that salicylate 
blood levels are twice as high in the first 
10 to 20 minutes for the buffered aspirin 
product compared to regular aspirin. It 
can be shown that the differences in 
plasma levels in the first 20 minutes cor
relate quite well with the amount of drug 
absorbed (Ref. 4).

The basic problem is that there are 
no well-controlled clinical studies that 
unequivocally prove or disprove that 
these differences in absorption will result 
in clinically important differences in the

onset, intensity or incidence of relief of 
pain or fever.

In the absence of this definitive infor
mation on the clinical significance of the 
increased rate of absorption, there is a 
secondary question that was debated by 
members of the Panel and consultants. 
This second question pertained to diver
gent opinions regarding the validity and 
value to the public of statements regard
ing differences in drug absorption with 
no mention of therapeutic effect. One 
argument is that since the information 
regarding absorption is true and these 
differences likely relate to real therapeu
tic advantages, the information should 
be available to the public for their assess
ment. The opposite view, held equally 
strong, is that such information will 
usually be confusing or misleading to the 
public. Any statement regarding more 
rapid absorption will always be inter
preted by the public as implying some 
therapeutic advantage. Else, why would 
it be made?

The Panel does not believe that ques
tions regarding the public’s interpreta
tion of presently undefined promotional 
statements can be objectively resolved by 
any practical methods presently avail
able to the Panel. One suggestion was 
that the Panel should carefully formu
late an accurate statement. However, re
garding the relative rates of aspirin ab
sorption which would be accurate and 
informative, the problem of public inter
pretations of labeling claims relates not 
only to the current controversy but to 
the interpretation also of future state
ments based on new studies. Similar 
problems have and will occur with state
ments regarding prolonged blood levels 
produced with some dosage forms and 
the inference that prolonged duration of 
effect will occur.

The Panel views the problem of eval
uating claims relating to differences in 
blood levels of drug products as involv
ing several interrelated steps. First is the 
assessment of current scientific informa
tion and the sensitivity of available 
methodology to determine the validity of 
the claims. Category H I should be used 
to classify claims which cannot be fully 
evaluated with present data but have 
some reasonable basis and can probably 
be evaluated by further testing, perhaps, 
involving more sensitive methodology. 
Second is to establish a policy that allows 
the maximum amount of information to 
be given to the public provided that in
formation is well defined and can be put 
in perspective by the general public. 
Third is to define the specific informa
tion that should be supplied by addi
tional scientific studies not only to van* 
date the clinical significance of differ
ences in blood level data but also to accu
rately communicate them to the public.

While current studies have failed to 
show a direct one-to-one correlation be- 
twean plasma levels of an analgesic drug 
and pharmacologic response, there 
some evidence that a complex nonlin 
relationship between these two variao 
undoubtedly does exist and involves 
nonlinear complex functions am  
lags. These reasons include the fact tna
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a nonlinear dose-response function has 
been shown by different methods and 
that a graded time course of pharmaco
logic activity has also been shown (See 
part in. paragraph B .l.a.(l) above—Ef
fectiveness.) There are known relation
ships between dose and plasma concen
tration (also nonlinear). It  follows 
logically and mathematically that some 
expression does exist and recent ad
vances in computer assisted pharmaco
kinetic modeling, analytical method
ology and analgesic testing will probably 
allow elucidation of this function in the 
future. When an insensitive test does not 
show clear differences between two prod
ucts it can only be said that present in
sensitive methods cannot determine a 
difference between the two. In the ab
sence of other evidence, no means of 
validating claims are available.

There is some other evidence to indi
cate potential clinical differences due to 
rates of absorption. First, from a theo
retical point of view, it can be shown by 
mathematical analysis that because the 
rate of elimination of aspirin is much 
more rapid than most other drugs (50 
percent is eliminated in 15 to 20 min
utes), changes in rates of absorption 
within normal ranges can result in two
fold changes in the peak plasma concen
tration (Ref. 1). Experimental data on 
the blood levels of aspirin by Leonards 
(Ref. 5) have shown that the peak blood 
level and relative amount of aspirin ab
sorbed as assessed by the areas under 
the blood level-time curves is twice as 
great for an effervescent preparation as 
for a simple aspirin tablet. Even greater 
peak blood levels were observed when the 
sodium salt of aspirin was administered.

Some possible approaches to define the 
conditions required in a study to move 
claims from Category I I I  to Category I  
are in the literature. Feinblatt et al. (Ref.
6) compared the salicylate levels at
tained with buffered aspirin products 
with an unspecified plain aspirin tablet. 
The initial plasma levels and, therefore, 
the rates of absorption of the buffered 
products were from IV2 to 2% times 
greater than plain aspirin preparations.

One of the buffered products was tested 
against the plain aspirin in two cross
over studies comparing time of onset for 
relief of pain in patients with recurring 
headaches and pain of rheumatoid arth
ritis for arthritis pain. Unfortunately, 
the data were given only as the mean 
and range of the time of initial onset 
of relief. It is claimed that the buffered 
aspirin preparation had a more rapid on
set in both headache and arthritis pain 
relief. The data were not evaluated sta
tistically and individual data were not 
Provided. Therefore, the apparent in
creased onset of p>ain relief with buffered 
aspirin cannot be further evaluated.

However, because two preparations 
ere evaluated with two types of pain,
e <̂a,ta can be analyzed to see if they 

are consistent with the possibility that 
rvnLP'T? of absorption could affect the 
nl . Preliminary pharmacokinetic an- 
aiysis by the Panel indicates that with 

.assumptions the data are consis- 
with a low threshold for pain relief

requiring only 1 to 3 mg/100 ml to initi
ate pain relief. Because of the great vari
ability in absorption rates even in the 
same individual, it is readily seen that 
differences in onset of pain relief on the 
order of a 10 minute difference between 
two products would be very difficult to 
show statistically because of the large 
number of subjects that would be 
required.

The Panel recognizes that the differ
ences in a few minutes in the onset of 
pain relief may be considered by some to 
be meaningless and of little practical 
value. The Panel believes that this sub
jective evaluation of effectiveness is best 
left to the consumer provided that suffi
cient facts are given to make an informed 
decision. Claims such as “ faster acting” 
may be scientifically áccurate but mis
leading for example, if the difference is 
1 or 2 minutes in a small percentage of 
the target population. The Panel recom
mends, therefore, that claims implying a 
greater or faster onset of therapeutic ef
fect or claims relating to blood level data 
showing differences in the rate of ab
sorption may be moved from Category 
m  to Category I  if the claimed differ
ences of analgesic effect can be quanti
tated to provide information on the 
quantitative estimates or the average, 
differences in the time of onset of anal
gesic that can be expected. Scientifically 
valid studies must provide some estimate 
of the degree and incidence of effect that 
can be expécted by the average user for 
comparative claims. Claims such as safer 
to tiie stomach, faster to the blood 
stream, are of limited or negative value 
to the consumer unless sufficient infor
mation is given to put them in a proper 
perspective.

The Panel suggests once the clinical 
studies are available to adequately dem
onstrate quantitative differences in the 
action of different aspirin products that 
such information be included in label
ing. Reference to blood level data or other 
indirect data inferring a therapeutic ad
vantage should be accompanied by clear 
concise statements regarding the quan
titative information on the significance 
and degree of the difference. The specific 
information that should be conveyed is 
the average difference in magnitude of 
effect that has been proven and what 
percent of the usual target population 
will be involved.

In the Panel’s view, value judgments 
on comparable claims are best left to 
the consumer provided all the pertinent 
facts are available. In the absence of 
available information on the relative de
gree of effect or incidence of effect in the 
target population, comparative state
ments are of limited value and even po
tentially misleading. Indeed, the Panel 
notes that statements such as “safe to 
the stomach” may be taken as a compar
ative judgment imnMng properties not 
possessed by other agents.

(3) Validation of Category I I I  label
ing. The .Panel notes that clinical or 
blood level studies showing an in
creased rate of ahsorption for one buf
fered product are not necessarily valid 
for other buffered products, or even

different production lots of the same 
product. There is also ample evidence 
that some buffered products have for
mulations, such that, they are more 
slowly absorbed than regular aspirin. 
(See part VI. paragraph B.l.b. above— 
Products containing aspirin combined 
with buffering ingredients (correc
tives) .) For these reasons, the term buf
fered aspirin has limited value as a gen
eral labeling term in identifying or as
suring particular performance charac
teristics. The Panel, therefore, consid
ered the need for in vivo and in vitro 
standards to define the therapeutically 
significant characteristics of the dosage 
form.

The Panel does not believe this to be 
a high priority until the claims for buf- 

. fered aspirin have been validated and, 
accordingly, justify a special designa
tion. It does not seem justified to ex
pend considerable time and money to 
define the in vivo blood level charac
teristics at this point. Methodology for 
in vivo stomach acid neutralization 
properties that relate to absorption and 
stomach safety claims should also prob
ably have a lower priority at this point 
in time. There will be other needs, how
ever, for in vitro dissolution and in 
vitro neutralization standards as a more 
expedient means to routinely evaluate 
products and lots.

In addition to serving as a means 
of simulating in vivo performance of 
the dosage form, in vitro procedures 
may be needed as components of a 
quality control program not only for 
buffered aspirin but all standard reg
ular asoirin tablets. Therefore, although 
methodology of development is now be
yond the scope of the Panel, prelimi
nary planning with the FDA was ini
tiated to consider possible recommen
dations to suggest a starting point for 
methodology development, which is dis
cussed elsewhere in this document. (See 
part VI. paragraph C.l. below—Aspirin 
standard testing procedures.) This 
methodology must be thoroughly eval
uated before it can be used to screen 
products which mav have poor biolog
ical performance. With less extensive 
modification, it may be useful for qual
ity control programs. The Panel rec
ommends that, if possible, the devel-: 
opment of suitable in vitro methodol
ogy for aspirin and buffered aspirin be 
continued by the appropriate FDA staff 
in collaboration with all interested par
ties, e.g., industry, academia and the 
United States Pharmacopeia.
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2. Benzoic acid-containing ingredi
ents. The Panel has classified the follow
ing active ingredients as ineffective 
antirheumatic adjuvants:
Aminobenzoic acid (para-aminobenzoic acid

(P A B A ))
Sodium para-amlnobenzoate

Further, para-aminobenzoic acid or 
sodium aminobenzoate may not be in
cluded in combinations for safety reasons 
discussed below.

a. Effectiveness. The Panel concludes 
that para-aminobenzoic acid (PABA) is 
ineffective for use as an OTC antirheu
matic adjuvant and classifies it as 
Category n . The Panel further concludes 
that the combination of para-aminoben
zoic acid (PABA) or sodium aminoben
zoate with any ingredient (s) discussed 
above in the antirheumatic section of 
this document are also classified as 
Category II. (See part V. above—ANTI
RHEUMATIC AGENTS.) There is no 
evidence that para-aminobenzoic acid or 
sodium aminobenzoate contribute to the 
antirheumatic action of known antirheu
matic agents.

In 1947, Rosenblum and Fraser studied 
the efficacy of para-aminobenzoic acid in 
nine patients with rheumatic fever and 
found depression of fever and relief of 
joint pain in seven patients after 2 days 
of administration of 1 to 3 g every 2 to 
3 hours (Ref. 1). In 1951, Hollander and 
Harris studied 27 patients with active 
rheumatoid arthritis. The effect of the 
drug on relief of pain and stiffness was 
studied after administration of 4 g of 
PABA daily for at least 1 week. No pa
tient experienced relief of pain and stiff
ness whereas relief was noted in patients 
given 4 g of sodium salicylate for at least 
1 week (Ref. 2).

Para-aminobenzoic acid (PABA) in 
the form of sodium aminobenzoate is a 
sulfonamide antagonist which competi
tively counteracts bacteriostasis induced 
by sulfonamides. Certain microorganisms 
require PABA for incorporation into folic 
acid. It is capable o f altering the course 
of experimental and clinical rickettsial 
disease. In large doses, PABA can in
crease the blood level of salicylate by 
competing for glycine and thereby slow
ing the rate of conversion of salicylate to 
salicyluric acid, as shown by studies of 
Salassa et al., who demonstrated that 
PABA in doses of 24 g daily along with a 
single dose of 3 g of sodium salicylate 
produced a sustained, elevated plasma 
salicylate level (Ref. 3). This observation 
was confirmed by Hoagland (Ref. 4).

Carski compared the blood salicylate 
levels after the administration of a single 
dose of 650 mg sodium salicylate with the 
blood salicylate level after a single dose 
of 650 mg sodium salicylate plus 650 mg 
PABA and found no difference in blood 
salicylate level (Ref. 5). Similarly, there 
was no difference in blood salicylate lev

els after I week of the same doses admin
istered 4 times daily.

Hollander and Harris showed that 4 g 
each of sodium salicylate and PABA 
raised the plasma salicylate level more 
than did 4 g of sodium salicylate alone 
(Ref. 2). However, analgesic effectiveness 
could not be related to the level of salicy
late achieved.

The studies on the antirheumatic ef
fectiveness of PABA do not provide ob
jective evidence of effectiveness.

Analgesic effectiveness in relief of ar
thritis pain is claimed by Barden and 
Cuneo (Ref. 6), Cass et al. (Ref. 7), 
Smith (Ref. 8) and Hebert and Renzi 
(Ref. 9). Only clinical impressions of 
effectiveness are given.

Ford and Blanchard compared the 
functional capacity of arthritis patients 
before and after the treatment with 
physical therapy and the combination 
(sodium salicylate plus PABA) (Ref. 10). 
Some patients were also given the com
bination plus 2.5 mg cortisone. No con
clusions regarding either the antirheu
matic or analgesic effectiveness of the 
combination can be reached from this 
study because the design of the study 
did not separate the effect of hospitaliza
tion and physical therapy from the effect 
of the drug combination.

The enteric-coated combination of as
pirin and PABA may be excreted intact 
as described by Smith in three patients 
(Ref. 8).

Studies of the blood salicylate levels of 
aspirin alone and with PABA reveal no 
significant differences when taken in a 
dose of 900 mg aspirin every 6 hours for 
12 doses as compared to 900 mg aspirin 
plus 900 mg PABA every 6 hours for 12 
doses (Ref. 11). The combination was 
found to produce a greater number of 
mild gastrointestinal side effects.

Taylor (Ref. 12) studied the anti
rheumatic effectiveness of the combina
tion in osteoarthritis patients by observ
ing activity status and early morning 
pain. No details are provided regarding 
the definition of these parameters and 
therefore no conclusions can be reached.

(b) Safety. PABA has been shown to 
be goiterogenic in large doses (Ref. 13).
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3. Caffeine (titrated caffein). The 
Panel concludes that caffeine (citrated 
caffeine) when used alone in an adult 
oral dosage of 65 mg not to exceed 
600 mg in 24 hours is safe but ineffec
tive as an OTC analgesic, antipyretic 
and/or antirheumatic ingredient and is 
classified as Category II. However, there 
are insufficient data available to classify 
the adjuvant effect of caffeine (citrated 
caffeine) when used in combination with 
Category I  analgesic, antipyretic and/or 
antirheumatic agents as an effective 
analgesic, antipyretic and/or antirheu
matic adjuvant and it is therefore classi
fied in combination as Category HI.

The Panel notes that the Advisory Re
view Panel on OTC Sedative, Tranquil
izer and Sleep-Aid Drug Products, in 
their report published in the F ederal 
R egister of December 8, 1975 (40 FR  
57292) concluded that caffeine is safe and 
effective for use as an OTC stimulant 
when used in the recommended oral dos
age of 100 to 200 mg not more often than 
every 3 to 4 hours. The current United 
States Pharmacopeia X IX  also categor
izes caffeine as a stimulant whereas a 
former edition of another official com
pendium, National Formulary X III, 
categorizes caffeine in combination with 
aspirin and phenacetin (widely known as 
APC compound) as an analgesic mix
ture. This combination is no longer found 
in current official Compendia. However, 
caffeine is still widely used in analgesic- 
antipyretic preparations. In fact, several 
of the submissions submitted to the 
Panel for review contained combination 
products which include caffeine in vary
ing amounts averaging from 15 to 65 
mg per dosage unit. Unfortunately, tne 
information and data submitted, fair to 
demonstrate conclusively that caffeine i 
combination is effective as an analgesic, 
antipyretic and/or antirheumatic ingre
dient. The Panel finds there is little evi
dence to show that this ingredient even

effects in the clinical situation.
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The pharmacologic rationale for the 
long accepted use of caffeine in APC 
compound and in other similar products 
is not clearly understood. The Panel 
recognizes the known pharmacologic ac
tions of..the drug in stimulating the 
central nervous system, acting on the 
kidney to produce diuresis, and in stim
ulating cardiac and relaxing smooth 
muscle. Perhaps, it is this latter effect 
which accounts for its popularity. 
Caffeine has been claimed to be useful 
in treating certain migraine headaches 
due to constriction of cerebral blood ves
sels and has been shown to be important 
in the treatment of caffeine withdrawal 
headache. The latter is discussed below. 
The Panel, therefore,, finds that an im
portant historical use for these prepara
tions containing caffeine has been for 
the treatment of certain types of head
ache. There is also some evidence that 
caffeine may contribtue to the effective
ness of analgesics, and therefore, the 
Panel has categorized this possible con
tributory effect as a potential adjuvant 
action of caffeine.

a. Effectiveness— (1) Caffeine as an an
algesic adjuvant. As noted above, the 
Panel finds that there is some incon
clusive evidence to suggest that caffeine 
may exert additional analgesia when 
used in combination with other anal
gesics. Therefore, the Panel concludes 
that although caffeine combined with 
any Category I  analgesic is safe, there 
are insufficient data to demonstrate any 
additional contribution of caffeine to the 
action. of the Category I  analgesic 
ingredient.

Although there is weak evidence to 
suggest that the combination is more ef
fective than the analgesic ingredient 
alone, more clinical studies need to be 
done to show that caffeine contributes to 
the claimed effect (s) and to study the 
interaction of these combinations in
terms of their analgesic and antipyretic 
effects. As will be discussed below, there 
is only one well-controlled clinical study 
to determine whether aspirin plus caf
feine is more effective than aspirin alone 
and the results of this study are equivo
cal (Ref. 1). Several other clinical stud
ies provide some support for this hy
pothesis, and there are also supporting 
animal data, and data related to sensory 
changes to suggest that caffeine en
hances the analgesic properties of mild 
analgesics (Refs. 2 and 3).

The reasons for the lack of clinical 
studies of the potentiating effect of ca f
feine on other mild analgesics are many 
and include the difficulty of carrying out 
controlled clinical assays with mild an
algesics. Another possibility is that clin
ical analgesiometry is sufficiently impre
cise in patients so that a biologically sig
nificant effect might not be measurable. 
A third possibility is that the assay is not 
sensitive to measure changes in pain in
tensity for the particular type of pain 
studied. Although the efficacy of mild 
analgesics has been studied in experi
mental pain and in patients with post 
n k u 1 pa*n- to® effects of caffeine would 
probably be more apparent if, under 

osely controlled conditions, patients

with headache other than migraine 
headache were the study population. 
Still another possibility is that mixtures 
of caffeine and mild analgesics may con
tribute therapeutic benefits beyond those 
of pain relief, such as mood changes, 
which are not measured by typical clini
cal pain relief studies.

One of the earliest reports by Moyer 
et al. (Ref. 4) compared the effects of 
aminophylline (theophylline with ethyl- 
enediamine) and caffeine on cerebral 
hemodynamics and cerebral spinal fluid 
pressure in patients with headache clin
ically identified as ’ hypertensive head
ache. The study demonstrated that 
aminophylline is more effective but that 
both aminophylline and caffeine cause 
prompt relief of headache which results 
from the hypertensive state. There was 
immediate relief of headaches following 
aminophylline in seven of nine patients. 
After caffeine, relief from headache was 
obtained in five of nine patients.

There have been other studies which 
have shown that caffeine may exert a 
beneficial effect on pain relief through 
an effect on the blood vessels. It has been 
known for many years and shown by the 
work of Leake et al. (Ref. 5) that the 
production of'experimental headache by 
nitrites was accompanied by dilatation 
of the meningeal blood vessels.

Likewise, Pickering in 1933 (Ref. 6) 
studied headache produced by intrave
nous injections of srhall amounts of his
tamine. These studies were enlarged by 
Clark et al. in 1934 (Ref. 7), and by 
Schumacher et al. in 1940 (Ref. 8) who 
demonstrated that this experimental 
headache was accompanied by increased 
amplitude of pulsation of the cerebral 
blood vessels. Thus, there is good evi
dence to support the theory that some 
headaches are related to cerebral vascu
lar distension.

A plausible explanation for the bio
chemical mechanism by which caffeine 
is effective in treating this vascular 
smooth muscle spasm has to do with the 
biologic role of adenosine-3',5'-mono
phosphate (cyclic AMP) (Ref. 9). Caf
feine (an inhibitor of a phosphodies
terase) can cause cyclic AMP to be in
creased and act as a second messenger 
to increase vascular tone. This mechan
ism would explain, then, the common 
effect of catecholamines and ampheta
mines and caffeine on the small blood 
Vessels and thereby serve as the pharma
cologic mechanism by which caffeine 
could be effective in treating headache 
associated with constriction of cerebral 
blood vessels.

In studies of other types of headache, 
Dreisbach and Pfeiffer (Ref. 10) showed 
that caffeine could be important in the 
treatment of caffeine withdrawal head
ache. The authors recognized that many 
people ascribe an occasional headache 
to lack of morning coffee and the “ let
down” which may result if this stimulant 
is withdrawn from habituated indi
viduals. This study of caffeine with
drawal. headaches was one of the earliest 
experiments and in their double-blind 
study in 22 young volunteers, they pro
duced headache by the abrupt with

drawal of caffeine after the administra
tion of up to 0.78 g caffeine daily usually 
in the morning over a period of 7 to 8 
days. It was uniformly noted that head
ache following caffeine withdrawal was 
quite different- from the migraine syn
drome in the five subjects who also 
suffered from migraine, although the 
caffeine withdrawal headache was ac
companied by nausea in four of the 
migraine subjects, and vomiting intone 
of them. The investigators found that in 
55 percent of 38 trials in 22 subjects, 
headache as extreme and severe as the 
subject had ever experienced was pro
duced by the sudden withdrawal of 
caffeine. This headache responded to 
treatment by caffeine or aspirin. The au
thors concluded that this study also pro
vides a plausible explanation for the 
hitherto empirical addition of caffeine to 
many headache remedies.

The psychotropic effect of caffeine has 
been, studied in detail by Goldstein et 
al. (Ref. 11). In the study, the effects 
of caffeine in coffee were compared in 
two groucs of subjects (abstainers and 
users of coffee). The study was well con
trolled and well analyzed, and the 
authors concluded that caffeine had no 
demonstrable effect upon objectively 
measured performance, although it made 
some subjects feel more awake and phys
ically active. There was a strong posi
tive association between the subjects’ 
sensitivity to mood elevating effects of 
caffeine, and a sensitivity to the wakeful
ness caused by caffeine. The central nerv
ous system stimulant effects of caffeine 
have been discussed in detail in the OTC 
Sedative, Tranquilizer and Sleep-Aid 
Panel report published in the F ederal 
R egister of December 8, 1975 (40 FR 
57292).

The Panel finds these studies tend to 
demonstrate that the habitual use of caf
feine for central nervous system effects 
may lead to withdrawal headache. 
Hence, the likelihood of headache as
sociated with the use of analgesic agents 
in combination with caffeine may be in
creased without proven compensatory 
analgesic benefit when the product is 
taken continuously for central nervous 
system effects or for caffeine withdrawal 
headache.

I t  is of interest to note that in some 
recent, controlled clinical studies com
paring aspirin alone, aspirin in combina
tion with phenacetin, salicylamide and 
caffeine, or aspirin, phenacetin and caf
feine, the combinations produced a mean 
pain relief score higher than those for 
aspirin alone (Refs. 1 and 12). Although 
the difference was not statistically sig
nificant in the study of DeKomfeld et al. 
(Ref. 12), it seemed to suggest that caf
feine was contributing to the pain relief 
observed. However, this study was not 
designed to test the hypothesis that caf
feine augments the effect of the anal
gesic (s) , and the higher scores could 
have been due to higher total equiva
lent dosage of analgesic or indeed, as the 
authors interpreted, due to chance.

In a study presented by Houde (Ref. 
1), the effect of caffeine is statistically 
significant. Houde found that a com-
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bination of 210 mg aspirin, 150 mg acet
aminophen and 30 mg caffeine gave 
somewhat better pain relief than either 
aspirin or acetaminophen alone. Houde 
concluded, “while our data does not per
mit a conclusive statement, there is at 
least some evidence in it to show that 
caffeine contributes something to the 
efficacy of these drugs.” This is the only 
well-controlled clinical study the Panel 
was able to find to suggest that caffeine 
may contribute to the analgesic efficacy 
of analgesics.

More recently Booy studied pain relief 
in patients following tooth extraction 
(Ref. 13). His data indicate that on the 
first day 500 mg acetaminophen plus 50 
mg caffeine produced more pain relief 
than 500 mg acetaminophen alone. This 
difference was not apparent on the sec
ond day.

In a study by Lim et al., (Ref. 14) in 
which experimental pain was induced 
in man by bradykinin intraperitoneally, 
they observe that the addition of caffeine 
to the coriibination of aspirin and acet
aminophen produced more pain relief. 
Their method was sensitive enough to 
distinguish between two dose levels of 
aspirin, as well as the two dose levels of 
the combination of 32.5 mg caffeine, 325 
mg aspirin, 162.5 mg acetaminophen, and 
double these doses. These analgesic data 
are cautiously interpreted and the au
thors suggest that more work needs to 
be done on the potentiating effect of 
caffeine.

Williams (Ref. 15) studied experi
mental pain in rats and found that 
caffeine alone was capable of raising 
experimental pain reaction thresholds 
and thereby exerted analgesic effects. 
However, when combined with aspirin, 

„there was no potentiation, but the effect 
appeared additive. In addition, the pos
sibility of inhibition was in evidence. Re
cently Vinegar et al. (Ref. 16) showed in 
the rat not only the analgesic poten
tiating effect of caffeine on aspirin but 
also potentiation of the anti-inflamma
tory effect of aspirin.

(2) Caffeine as an antipyretic adju
vant. Caffeine may cause a slight hyper
thermia probably through its central 
stimulating action since it increases 
wakefulness and muscle tone. Carbon 
dioxide tension is reduced and the sen
sitivity of the respiratory center to 
carbon dioxide is increased (Ref. 17).

A  recent preliminary report of the in
terference of caffeine with the antipy
retic action of aspirin in rabbits, when 
pyrogens were used to induce fever, has 
been published (Ref. 18). The study in
volved comparisons of temperature re
sponse in rabbits following administra
tion of aspirin, aspirin combined with 
caffeine, caffeine and placebo (saline). 
The investigators found that in the ab
sence of pyrogens and fever, the drugs 
were without significant effect. Rabbits 
receiving pyrogens plus caffeine devel
oped a significantly greater fever than 
those receiving pyrogens alone. In addi
tion, as expected, aspirin markedly re
duced pyrogen induced fever but aspirin 
combined with caffeine had no antipy
retic action. The investigators postulated

that caffeine may raise levels of 3',5'- 
cyclic AMP, a substance reported to raise 
body temperature by inhibiting 3',5'- 
cyclic AMP phosphodiesterase. They 
concluded by recommending that these 
experiments be repeated in man and if 
g^miiar responses are found that caffeine 
and mixtures containing caffeine not be 
used during fever.

The Panel believes that if combina
tions are to claim antipyretic efficacy the 
inclusion of caffeine must be shown not 
to interfere with the fever-reducing ef
fect of the antipyretic in man. There
fore, combinations employing caffeine 
are placed in Category m  for this indi
cation. To test for such interference,^ a 
study should be done in humans to dem
onstrate an effect of the single entity 
and no interference with this effect when 
65 mg caffeine is given concomitantly. 
Thus, following the guidelines under 
clinical testing the study would contain 
placebo, a dose of the single entity both 
alone and in combination with caffeine 
in a 2x2 factorial design. (See part VI. 
paragraph C.2. below—Combination
products containing caffeine as an anal
gesic, antipyretic and/or antirheumatic 
adjuvant.)

b. Safety. The Panel concludes that 
caffeine when used as an adjuvant is safe 
at a single adult dosage of 65 mg not to 
exceed .600 mg in 24 hours.

The behavioral effects of caffeine were 
reviewed in detail by Weiss and Laties in 
1962 (Ref. 19), who reported that there 
was a wide range of behavior with the 
exception of intellectual tasks that could 
be enhanced by caffeine. They were un
able to find any evidence of physical de
pendence to continued use of caffeine, al
though abrupt cessation of the drug has 
been reported to cause headache. It  is 
the consensus of many workers that caf
feine probably does more than restore 
performance degraded by muscular fa 
tigue, sleep deprivation, and boredom.

More recently, the toxicity of caffeine 
has been reviewed by Peters (Ref. 20). 
Most of the work regarding caffeine tox
icity has been done in animals. The LDM 
for mice has been determined to be 101 
mg/kg and for rats 105 mg/kg. The min
imal lethal intravenous dose for cats is 
80 to 100 mg/kg. It  is believed that hu
man subjects may be more sensitive to 
the lethal effects of caffeine, but extrapo
lating from the animal data, it appears 
that the therapeutic doses used in com
bination with analgesics are safe. A l
though toxicity is extremely low and 
fatalities extremely rare, they are not 
unheard of (Refs. 21 and 22). In his ex
cellent review, Peters (Ref. 20) pointed 
out that it has been shown for humans 
that the absorption of caffeine after oral 
administration is faster than after intra
muscular administration, where the peak 
plasma level occurs after 30 minutes to 1 
hour. Thus, orally administered caffeine 
is very quickly taken up and has a half- 
life of 3 to 3 Vi hours in the body.

The stimulant effects and toxicity of 
caffeine have also been reviewed exten
sively by the OTC Sedative, Tranquilizer 
and Sleep-Aid Panel in the report pub
lished in the F ederal R egister of Decem

ber 8, 1975 (40 FR 57292). They dis
cussed, in addition, the mutagenic effects 
in detail. This Panel agrees with their 
conclusions regarding the safety of caf-
feine.

Chronic toxicity has not been observed 
in humans, but some resistance to the 
drug does develop. In animals, the dose 
that killed 50 percent of young adult fe
male rats in 100 days, or one-tenth of 
their life span, was estimated to be 150 
mg/kg daily. The maximal dose that was 
estimated to produce no death in 100 
days was 110 mg/kg daily. The figure of 
110 mg/kg daily extrapolated to man 
corresponds to drinking 60 to 100 cups 
of coffee daily. Thus, caffeine consump
tion by man, in the most readily avail
able form, is not likely to cause death in 
young healthy persons.

Related to chronic toxicity is the fac
tor of tolerance to caffeine. Tolerance 
appears to develop within 2 to 3 days 
after the daily dosage. Tolerance to the 
hypertensive effects of caffeine has also 
been demonstrated to develop in cats. 
Thus, in man it is likely that some toler
ance to caffeine develops with daily use. 
In the rat, sensitivity to the toxic dose 
df caffeine increases with age. There is 
little information available on the bio
chemical effects of caffeine on blood 
glucose level or the sugar tolerance 
curve. In high doses, caffeine produces 
a sharp rise in the free fatty acids level 
of blood, an action similar to the effect 
of stress. Caffeine increases lipolysis by 
direct action on the adipose tissue (Ref. 
23). These actions, like other pharmaco
logic actions of caffeine, resemble those 
of the catecholamines.

Ingestion of caffeine in some patients 
resembles the effects of catecholamines 
on the heart, too, in that it induces a 
rise in cardiac index, oxygen consump
tion, mean arterial pressure and ven
tricular filling pressure (Ref. 24). In 
some individuals the use of coffee causes 
an increase in premature ventricular 
contractions and recently Jick et al. (Ref. 
25) reported a positive association be
tween coffee consumption and acute 
myocardial infarction but no association 
between tea consumption and acute 
myocardial infarction. However, a later 
report from the Framingham Study pro
vided no support for the hypothesis that 
coffee intake is either qualitatively or 
quantitatively related to the initial de
velopment of manifestations of athero
sclerotic disease (Ref. 26).

Also, caffeine has been reported to 
cause increased acid secretion in the 
stomach and possibly contribute to gas
tric bleeding (Ref. 27). In vitro it inhibits 
platelet aggregation (Refs. 28 and 
and its use in patients with gastritis i
lot recommended. .
Habituation to the use of caffeine is 

/ell documented. The Panel concurs 
/ith the OTC Sedative, Tranquilizer ana 
Sleep-Aid Panel that this is not a serious 
»roblem and does not believe that 
rarning regarding habituation is neces- 
arv. At the same time it is concern® 
hat inclusion of caffeine in OTC anai- 
esic preparations may lead to their con- 
Inued use and abuse. While this could be
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a factor in analgesic abuse the Panel 
finds insufficient evidence to justify a 
warning at the present time and the po
tential benefits outweigh this risk.
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4. Antihistamine-containing ingredi
ents. The Panel has classified the follow
ing as ingredients for potential use as 
direct acting adjuvants:
M eth ap yrilen e  fu m ara te  
P h en iram in e  m aleate  
Phen y lto loxam in e  
P yrilam in e  m aleate

The Panel received data only on 
phenyltoloxamine (Refs. 1 through 5) 
for use as an adjuvant. However, it is the 
opinion of the Panel that such potential 
activity is shared by antihistamines in 
general. Therefore, the Panel has in
cluded for consideration other anti
histamines submitted to the Panel for 
review i.e., methapyrilene fumarate, 
pheniramine maleate and pyrilamine 
maleate.

a. Methapyrilene fumarate. The Panel 
concludes that methapyrilene fumarate 
when used alone in the currently 
marketed OTC adult oral dosage of 25 
mg not to exceed 100 mg in 24 hours is 
safe but ineffective as an OTC analgesic, 
antipyretic and/or antirheumatic in
gredient and is classified as Category H. 
However, there are insufficient data 
available to classify the adjuvant effect 
of methapyrilene fumarate when used in 
combination with Category I  analgesic, 
antipyretic and/or antirheumatic agents 
as an effective analgesic, antipyretic 
and/or antirheumatic adjuvant and it is 
therefore classified in combination as 
Category HI.

The Panel notes that the Advisory Re
view Panel on OTC Sedative, Tranquil
izer and Sleep-Aid Products, in their re
port published in the F e d e r a l  R e g is t e r  
of December 8,1975 (40 FR 57292) con
cluded that the available data were in
sufficient to make a final determination 
as to the safety and effectiveness of 
methapyrilene fumarate for use as a 
nighttime sleep-aid or daytime sedative. 
The Panel recommended a proposed dos
age of 25 to a maximum 100 mg single 
dose at bedtime as a nighttime sleep-aid 
and a maximum 25 mg single dose up 
to 4 times daily for the drug as a day
time sedative.

b. Pheniramine maleate. The Panel 
concludes that pheniramine maleate 
when used alone in the currently mar
keted OTC adult oral dosage of 12.5 mg 
not to exceed 50 mg in 24 hours is safe 
but ineffective as an OTC analgesic, an
tipyretic and/or antirheumatic ingredi
ent and is classified as Category II. How
ever, there are insufficient data available 
to classify the adjuvant effect of phen
iramine maleate when used in combina
tion with Category I  analgesic, antipy
retic and/or antirheumatic agents as an 
effective analgesic, antipyretic and/or 
antirheumatic adjuvant and it is there
fore classified in combination as Cate
gory in.

The Panel notes that the Advisory Re
view Panel on OTC Cold, Cough, Allergy, 
Bronchodilator and Antiasthmatic 
Products, in their report published in the 
F e d e r a l  R e g is t e r  of September 9, 1976 
(41 FR 38312) concluded that phenir
amine maleate is safe and effective as an 
OTC antihistamine. The Panel recom
mended an adult oral dosage of 25 mg 
every 4 to 6 hours not to exceed 150 mg 
in 24 hours.

c. Phenyltoloxamine dihydrogen ci
trate. The Panel concludes that phenyl
toloxamine dihydrogen citrate when used 
alone in the currently marketed OTC 
adult oral dosage of 30 mg not to exceed 
240 mg in 24 hours is safe but ineffective 
as an OTC analgesic, antipyretic and/or 
antirheumatic ingredient and is classified 
as Category H. However, tfiere are in
sufficient data available to classify the 
adjuvant effect of phenyltoloxamine di
hydrogen citrate when used in combina
tion with Category I  analgesic, antipy
retic and/or antirheumatic agents as an 
effective analgesic, antipyretic and/or 
antirheumatic adjuvant and it is there
fore classified in combination as Cate
gory III.

The Panel motes that the Advisory Re
view Panel on OTC Sedative, Tranquil
izer and Sleep-Aid Products/ in their re
port published in the F e d e r a l  R e g is t e r  
of December 8, 1975 (40 FR 57292) con
cluded that the available data were in
sufficient to make a final determination 
as to the safety and effectiveness of 
phenyltoloxamine dihydrogen citrate for 
use as a nighttime sleep-aid or daytime 
sedative. The Panel recommended a pro
posed dosage of 100 to a maximum 200 
mg single dose at bedtime as a night
time sleep-aid and a maximum 100 mg 
single dose up to 4 times daily for the 
drug as a daytime sedative.
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Phenyltoloxamine belongs to the eth- 
anolamine group of antihistamines. It  is 
currently marketed in OTC combina
tion products for the treatment of asth
ma, allergic conditions and for headache 
and other pain. The drug has been shown 
to be effective in relieving vasomotor 
rhinitis, hay fever, pruritus, eczema, ur
ticaria, asthma and certain other aller
gic drug reactions. Animal studies have 
shown that the drug is one of the least 
toxic antihistamines. However, it may 
cause drowsiness, dizziness, insomnia, 
nervousness and epigastric distress in 
some people.

The Panel is unaware of any OTC mar
keting of phenyltoloxamire alone as an 
analgesic, antipyretic and/or antirheu
matic. However, the Panel did receive 
submissions of the use of phenyltolox- 
amine in combination with acetamino
phen onlv, with acetaminophen, phen- 
acetin, phenylpropanolamine, and with 
acetaminophen and caffeine. Labeling 
for these marketed products include 
phrases such as “ for enhanced relief of 
pain” , “ relief of mild to moderate pain 
and discomfort due to simple headaches; 
for temoorary relief of such pain associ
ated with muscle and joint soreness, 
neuralgia, sinusitis, minor menstrual 
cramps, the common cold or grippe, 
toothache, and minor aches and pains of 
rheumatism and arthritis” and “pro
duces mild sedation and tranauilization” .

The results of two clinical studies were 
submitted to the Panel to support the 
analgesic adjuvant effects of phenvl- 
toloxamine in combination with 
acetaminophen. One study was designed 
to determine the analgesic-calmative ef
fects of a currently marketed combina
tion product containing acetaminophen 
and phenyltoloxamine in the treatment 
of simple nervous tension accompanied 
by headache and the second study was 
designed to determine the effectiveness 
of the combination product in relief of 
musculoskeletal pain associated with 
anxiety.

In the single-dose, double-blind cross
over study on simple nervous tension ac
companied by headache, both acetami
nophen and phenyltoloxamine were 
found to be effective (Ref. 1). There were 
200 females and 6 males in the study.. 
Subjects were instructed to take two tab
lets on the day they developed nervous 
tension with headaches. Bach subject 
completed four, single-dose trials and re
ceived each drug alone, the combination 
and placebo with a minimum of 48 hours 
between. The interaction of phenyltolox
amine and acetaminophen was not 
significant.

The Panel carefully reviewed this 
study and the additional data submitted 
(Refs. 1 and 5). The Panel finds that 
problems in the 2x2 factorial analysis 
prevent a firm conclusion from being 
reached since it cannot be determined if 
the combination is significantly more ef
fective than acetaminophen alone in the 
treatment of headache.

In the other double-blind study on re
lie f of musculoskeletal pain associated 
with anxiety, both acetaminophen and 
phenyltoloxamine were reported to be ef

fective (Ref. 2). Patients with acute epi
sodes of mild to moderate traumatic or 
nonrheumatic musculoskeletal pain as
sociated with anxiety were included. 
There were 73 females and 87 males in 
the study such that the 160 subjects were 
divided into four medication groups of 40 
subjects. Each patient received two tab
lets 3 times daily for 3 days.

Both were found to be effective, 326 
mg acetaminophen in relieving pain and 
60 mg phenyltoloxamine in relieving 
anxiety. It  was reported that after 
a single dose, and after one day of dosing, 
the combination, i.e., 325 mg acetamino
phen and 60 mg phenyltoloxamine, was 
equivalent to the combined effects of the 
two drugs in relieving pain and anxiety. 
After 2 days of dosing, the analgesic e f
fect of the combination was significantly 
greater than the effect of acetaminophen 
alone (p is less than 0.01).

The Panel carefully evaluated this 
study and the additional data submitted 
(Refs. 2 and 5) and found that while 
the data suggested the combination of 
acetaminophen and phenyltoloxamine 
produced more pain relief than aceta
minophen alone, this was statistically 
significant only at 2 days. Therefore, the 
Panel finds these data insufficient to clas
sify phenyltoloxamine as an adjuvant in 
combination with acetaminophen in 
Category I.

The Panel concludes, based upon all 
the data submitted, that the statistical 
analysis does not support the conclusion 
that the combination is effective in the 
treatment of tension headache or for 
the relief of musculoskeletal pain as
sociated with anxiety. The Panel has 
classified such claims as Category II. 
(See part n i. paragraph B.2. above— 
Category n  Labeling.) The Panel further 
concludes that the available data are in
sufficient to support the conclusion that 
the combination is more effective than 
acetaminophen alone. The Panel has 
classified the potential adjuvant effect of 
phenyltoloxamine in combination as 
Category HI.

d. Pyrilamine maleate. The Panel con
cludes that pyrilamine maleate when 
used alone in the currently marketed 
OTC adult oral dosage of 12.5 mg not to 
exceed 50 mg in 24 hours is safe but in
effective as an OTC analgesic, antipyretic 
and/or antirheumatic ingredient and is 
classified as Category II. However, there 
are insufficient data available to classify 
the adjuvant effect of pyrilamine maleate 
when used in combination with Category 
I  analgesic, antipyretic and/or antirheu
matic agents as an effective analgesic, 
antipyretic and/or antirheumatic adju
vant and it is therefore classified in com
bination as Category HI.

The Panel notes that the Advisory Re
view Panel on OTC Sedative, Tranquil
izer and Sleep-Aid Products, in their re
port published in the F ederal R egister  
of December 8, 1975 (40 FR 57292) con
cluded that the available data was in
sufficient to make a final determination 
as to the safety and effectiveness of py
rilamine maleate for use as a nighttime 
sleep-aid or daytime sedative. The Panel 
recommended a proposed dosage of 25

to a maximum 50 mg single dose at bed
time as a nighttime sleep-aid and a max
imum 25 mg single dose up to 4 times 
daily for the drug as a daytime sedative.
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5. Salicylamide. The Panel concludes 
that there are insufficient data to deter
mine that salicylamide is either safe or 
effective when used in combination as an 
OTC adjuvant in the currently marketed 
dosage of 97.2 to 400 mg. The Panel finds 
tliat salicylamide when used alone at a 
higher dosage (1,000 mg every 4 hours 
while symptoms persist not to exceed
6,000 mg in 24 hours for not more than 
10 days) may be effective but has not 
been demonstrated to be safe for OTC 
use. However, the Panel recommends 
that salicylamide not be made available 
for OTC use at the higher dosage range 
until suitable studies have been com
pleted to show both safety and effective
ness. (See part in . paragraph B.3.C. 
above—Salicylamide and part IV. para
graph B.3.C. above—Salicylamide.)

The Panel concludes that there is some 
evidence that salicylamide may effec
tively contribute to the analgesic effec
tiveness of combination products in doses 
(200 mg) considerably below those re
quired when salicylamide is used as a 
single analgesic agent.

Current evidence, although still incom
plete, suggests that salicylamide may be 
acting either as an adjuvant to directly 
enhance the pharmacologic activity of 
pther agents, e.g., increased hypnotic 
activity of acetaminophen, or possibly 
indirectly by increasing the amount of 
the aspirin absorbed possibly by compe
tition or inhibition of metabolizing sys
tems in the intestine or liver. This 
mechanism provides one possible expla
nation for the “aspirin sparing” claim 
submitted for one analgesic combination 
(Ref. 1).

Salicylamide has been demonstrated to 
inhibit salicylate metabolism competing 
with aspirin for the glucuronidation 
pathway. It  has also been shown that it 
competitively inhibits the metabolism of 
acetaminophen in the glucuronidate and 
sulfate formation (Refs. 2 and 3).

The mechanisms involved, doses re
quired and effects of formulation vari
ables are not well defined. Claims for 
adjunctive effects of salicylamide should 
be evaluated for each product.

Studies on the systemic availability oi 
salicylamide in man at doses of 300 to 
600 mg indicate that very little free drug 
reaches the systemic circulation. In most 
clinical studies, these doses of salicyla
mide have provided little or no effect over 
that obtained with placebo. Doses of 1 to
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2 g and higher are usually required to 
show analgesic effects.

Based on the knowledge of single doses 
of salicylamide alone, it would seem un
likely that the small oral doses Of 300 to 
600 mg found in most combination prod
ucts would result in effective plasma 
levels of salicylamide. There is accumu
lating evidence, however, that combina
tions of salicylamide with salicylates and 
acetaminophen may result in higher 
blood levels of all three' agents than when 
they are given alone. Levy and co-work
ers have shown that a mutual inhibition 
of metabolism occurs in man with a com
bination of salicylamide and sodium 
salicylate (Ref. 2) and also a combina
tion of salicylamide and acetaminophen 
(Ref. 3). This was not thé case; however, 
with the combination of acetaminophen 
and salicylic acid (Ref. 4).

When 2.32 g sodium salicylate was 
given to healthy adults 2 hours before 
the administration of 600 mg salicyla
mide, there was a mutual inhibition of 
glucuronide formation by both drugs and 
a suggestion of a salicylate-induced in
hibition of salicylamide sulfate forma
tion (Ref. 2). Such inhibitory action 
would be expected to result in higher 
blood levels of the free unmetabolized 
drugs with a concomitant increased 
pharmacologic action.

A similar competitive inhibition in the 
metabolism of acetaminophen and sali
cylamide occurred when the drugs were 
administered to healthy subjects. When 
1 or 2 g salicylamide was given 1.5 hours 
after the administration of 1 g acetamin
ophen, a decrease in the formation of 
acetaminophen sulfate, acetaminophen 
glucuronide and salicylamide sulfate was 
observed as evidenced by the decreased

Barr et al. (Ref. 5) have shown that 
salicylic acid can competitively inhibit 
salicylamide glucuronide formation and 
noncompetitively inhibit salicylamide 
sulfate formation in a rabbit in vitro 
intestinal preparation resulting in a 40 
percent increase in free salicylamide 
transfer across the everted intestine.

The extent to which combinations of 
these analgesics may interact in man at 
intestinal metabolism sites to increase 
systemic plasma levels of the active 
forms of the analgesics has not been 
measured directly. Considering the meta
bolic interactions, however, these com
binations might be expected to have 
greater than additive effects. Synergistic 
pharmacologic effects of combinations 
of salicylamide with acetaminophen or 
with phenacetin have been demonstrated 
in animals and man (Refs. 3, 6, and 7).

Berger (Ref. 6) in 1954 reported that 
salicylamide had a hypnotic effect that 
was enhanced by phenacetin which has 
no sedative effect of its own.

The findings of Berger are corrob
orated by the studies in mice by White 
et al. (Ref. 7) who in 1956 found seda
tive effects of several combinations at 
doses which had no effect when given 
separately, including salicylamide-phen- 
acetin, salicylamide-acetaminophen and 
salicylamide-acetanilide. These workers 
also found that with a mixture of 240 mg 
acetaminophen and 600 mg salicylamide, 
76 of 108 patients noted a sedative effect 
and some patients commented on the 
analgesic effect of the mixture. The same 
dose given 4 times daily to 15 subjects 
resulted in daytime sedation in 14 pa
tients and in 7 patients receiving a place
bo. No other adverse reactions were 
noted.

excretion rates of these metabolites in 
the urine. The inhibition of sulfate 
formation was counteracted by L-cy-' 
steine, a source of sulfate, administered 
concomitantly with salicylamide (Ref. 
3). On the other hand, when sodium 
salicylate was given after acetaminophen 
administration, there was no apparent 
mutual inhibition of the formation of the 
metabolic conjugates (glucuronides and 
sulfates) of acetaminophen or the 
formation of the metabolites of sodium 
salicylate (Ref. 4). This is in contrast 
to the mutual metabolic inhibition that 
occurred when acetaminophen was ad
ministered with salicylamide (Ref. 3).

The results of the metabolic studies 
using combinations of salicylamide and 
acetaminophen, salicylamitje and sodium 
“ftufcylate; an(j acetaminophen and 
ia ^  sMwtote, indicate that salicy- 
amide is the major determinant in the 
metabolic inhibitory interactions be- 

.e!} acetaminophen and salicylamide 
• :ween s°dium salicylate and sali- 

11116 Pronounced competitive 
X ^ r y  effect of salicylamide on 

and sulfate forniation is 
niifimhi ely.due to its very rapid metab- 
fnrm o .^Vaiiable data indicate that the 
ansJfX* °* saiioyiamide glucuronide 
ranMw?i?e proceeds about 10 times more 
onh»r.y ^lan formation of acetamin- 
levpic Jjj^curonide and sulfate at body 
^els of i g of these drugs (Ref. 4).

The effectiveness of two dose levels of 
a combination of acetaminophen-salicyl- 
amide (487.5 mg plus 487.5 mg, and 325 
mg plus 325 mg) in the treatment of 
headaches was compared to a dose of 648 
mg aspirin and to placebo in university 
students, employing a double-blind 
Latin-square design (Ref. 8). In a total 
of 94 subjects with 229 headaches, relief 
was obtained in 46 percent by placebo, 78 
percent by aspirin and 76 and 69 per
cent, respectively, by the high and low 
doses of the acetaminphen-salicylamide 
combination. The effectiveness of all 
drug treatments was significantly differ
ent from the placebo efficacy, but not dif
ferent from each other.

It is reasonable to conclude that in 
considering the dose of each individual 
ingredient in a combination product that 
includes salicylamide, reliance cannot be 
placed upon using the same dose of the 
ingredients that is contained in single 
ingredient products. The inhibitory ac
tion on the metabolism of the ingredi
ents in the combination, by the presence 
of salicylamide, might be expected to in
crease the amounts of the free unmetab
olized drugs to levels that would not 
otherwise occur i f  each ingredient were 
administered alone at the same dose. 
Such increased levels might result in 
overdosage and toxic effects. It is possible 
that competition for metabolism either

at intestinal or hepatic sites during ab
sorption will provide a “sparing” effect.
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C. D a t a  R e q u ir e d  f o r  E v a l u a t i o n

1. Aspirin standard testing procedures. 
The studies cited above have shown that 
buffered aspirin products vary among 
themselves with respect to dissolution 
rate, rate of absorption and effect on 
gastric tolerance. (See part II. para
graph J. above—Effects of Product For
mulation on Drug Absorption and Phar
macologic Effectiveness.) Variations in 
these characteristics, are also found in 
plain aspirin products. Although buf
fered aspirin products generally have 
faster dissolution rates, are better tol
erated and are absorbed faster than 
plain aspirin products, all buffered as
pirin products cannot be equated to have 
the same ability to be absorbed and 
therefore to produce comparable blood 
levels in a specified time. On the other 
hand, while plain (unbuffered) aspirin 
products generally dissolve and are ab
sorbed at a slower rate, and are less well 
tolerated, some plain aspirin products 
are comparable to buffered aspirin prod
ucts in their ability to be rapidly dis
solved and rapidly absorbed. The simi
larities and/or dissimilarities between 
plain aspirin products and buffered as
pirin products may be accounted for on 
the basis of formulating procedures of 
the manufacturers and/or the dissolu
tion methodology employed by different 
investigators. To avoid any discrepancies 
in dissolution methodology and to elimi
nate products that are, without question, 
improperly formulated for the safe use 
of aspirin, the Panel proposes to set 
standards for plain and buffered aspirin 
products. The Panel has proposed a 
tentative testing procedure for future de
velopment and implementation.

a. Buffered aspirin acid neutralizing 
testing procedure. The Panel concludes 
that aspirin tablets may be labeled as
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“buffered aspirin” providing each dosage 
unit containing the equivalent of 325 
mg (5 gr) of aspirin contains at least 1.9 
mEq of acid neutralizing capacity as 
determined by the following procedure:

(1) A p p a ra tu s  a n d  re a g e n ts , (i) pH  
meter, equipped with glass and saturated 
calomel electrodes.

(ii) Magnetic stirrer.
(iii) Magnetic stirring bars (about 40 

mm long and 10 mm in diam eter).
(iv) 50 ml buret.
(v ) Buret stand.
(vi) 100 ml beakers.
(vii) 250 ml beakers.
(viii) 10 ml, 20 ml and 30 ml pipets 

calibrated to deliver.
(ix ) Tablet comminuting device.
(x ) A number 20 and 100 U.S. stand

ard mesh sieve.
(xi) Tablet disintegration apparatus.
(xii) 0.1 N, 0.5 N  and 1.0 N  hydro

chloric acid.
(xiii) 0.5 N  sodium hydroxide.
(xiv) Standard pH 4.0 buffer solution 

(0.05 M  potassium hydrogen phthalate).
(xv) 95 percent ethanol.
(xvi) Purified water U.S.P.
(2) R e a g e n t  sta n d a rd iz a t io n . Stand

ardize the sodium hydroxide (NaO H ) 
and hydrochloric acid (HC1) solutions 
according to the procedures in the 
U n ite d  S ta te s  P h a rm a c o p e ia  X V I I I  
(NaO H  page 1036 and HC1 page 1034) 
or the Official Methods of Analysis of 
the Association of Official Analytical 
Chemists, 11th Ed., 1970, (NaO H  page 
876 and HC1 page 873).

(3) T e m p e ra tu re  s ta n d a rd iz a t io n . 
All tests shall be conducted at 25° 
C ±3 ° or 37° C ± 3 V

(4) A c id  n e u tra liz in g  c a p a c ity  te s t—
(i) p H  m e te r . Standardize the pH meter 
at pH 4.0 with the standardizing buffer 
and check for proper operation at pH 1 
with 0.1 N  HC1.

(ii) D o sa g e  fo rm  te s tin g — (a ) T a b le t  
sa m p le . Place an accurately weighed 
amount of a tablet composite equiva
lent to the minimum labeled dosage into 
a 250 ml beaker. (The composite shall 
be prepared by determining the average 
weight of not less than 20 tablets and 
then comminuting the tablets suffi
ciently to pass through a number 20 
U.S. standard mesh sieve and held by 
a number 100 U.S. standard mesh sieve. 
Mix the sieved material to obtain a uni
form sample.) If wetting is desired, add 
not more than 5 ml of 95 percent etha
nol and mix to wet the sample thorough
ly (ethanol may affect the acid neu
tralizing capacity). Add water to a vol
ume of 70 ml and mix on magnetic stir
rer at 300±30 r.p.m. for about 1 minute. 
Capsules should be tested in the same 
manner using the sieved capsule pow
der as the sample. Analyze the sample 
according to the procedure set forth in 
section (5) below.

(b ) E f fe rv e s c e n t  sa m p le . Place an 
amount equivalent to the minimum 
labeled dosage into a 250 ml beaker. 
Add 10 ml water and swirl the beaker 
gently while allowing the reaction to 
subside. Add another 10 ml of water 
and swirl the beaker gently. W ash down 
the walls of the beaker with 50 ml of

water and mix on a magnetic stirrer 
at 300±30 r.p.m. for about 1 minute. 
Analyze the sample according to the 
procedure set forth in § 331.26.

(5) Acid neutralizing capacity test 
procedure, (i) Pipette 30.0 ml of 1.0 N 
HC1 into the sample solution while stir
ring on the magnetic stirrer at 
300±30 r.p.m.

(ii) Stir for exactly 15 minutes after 
addition of acid.

(iii) Begin titrating immediately and 
in a period not to exceed an additional 
5 minutes titrate the excess 1.0 N HC1 
with 0.5 N NaOH to a stable pH of 3.5.

(iv) Check the sample solution. 10. 
to 15 seconds after obtaining pH 3.5 to 
make sure the pH is stable.

(v) Calculate the number of mEq of 
acid neutralized by the sample as 
follows :
T o ta l m E q =  (30.0 m l)  (n o rm a lity  o f  H C 1 )—  
(m l o f  N a O H ) (N  o f  N a O H ).

Use appropriate factors, i.e., density, 
average tablet weight, etc., to calculate 
the total mEq of acid neutralized per 
minimum labeled dosage.

(6) Test modifications. The formula
tion and/or mode of administration of 
certain products may require modifica
tion of this in vitro test. Any proposed 
modification and the data to support it 
shall be submitted to the Food and Drug 
Administration for approval prior to use.

b. Aspirin (plain and buffered) tablet 
dissolution testing procedure. Each dos
age unit containing the equivalent of 
325 mg (5 gr) of aspirin shall be suitable 
for labeling as an “aspirin” or if appli
cable “buffered aspirin” product if the 
quantity of aspirin dissolved within “x” 
minutes is not less than 162.5 mg (2.5 gr) 
(50 percent of labeled amount) and the 
quantity of aspirin dissolved in “x ” min
utes is not less than 292.5 mg (4.5 gr) 
(90 percent of labeled amount) as de
termined by the following procedure:

(1) Laboratory technique. Throughout 
this procedure use scrupulously clean 
glassware, which previously has been 
rinsed with dilute hydrochloric acid, dis
tilled or deionized water, then with alco
hol, and carefully dried. Take precau
tions to prevent contamination from air
borne, fluorescent particles and from 
metal and rubber surfaces.

(2) Dissolution test apparatus. The 
apparatus consists of a suitable water 
bath, a 500 ml round bottom glass vessel 
(Kimble Glass No. 33710-SI, or equiva
lent) , a motor, and a stirring blade (Sar
gent S-76637, Size B, 3-in length; Han
son 65-700-300; or equivalent) on a stir
ring shaft (Sargent S-76636, 14, 5-in 
length; Hanson 65-700-001; or equiva
lent) . The water bath may be of any 
convenient size that permits keeping the 
water temperature uniformly at 37° C 
±0.5° C throughout the test. The water 
bath must not transmit perceptible vi
bration to the vessel. The vessel is cylin
drical, with a spherical bottom. It is 16 
cm high and is 10 cm in inside diameter. 
Its sides are flanged near the top. The 
vessel is positioned so that the stirring 
shaft from the motor is centered on the 
vessel’s cylindrical axis. The motor is

fitted with a speed-regulating device that 
allows the motor speed to be held at 50 
rpm±2 rpm. The motor is suspended 
above the vessel in such a way that it 
may be raised or lowered to position the 
stirring blade. The stirring shaft is 10 
mm in diameter and about 37 cm in 
length. It  must run true on the motor 
axis without perceptible wobble. The 
stirring blade is 4 mm thick and forms 
a section of a circle whose diameter is 
83 mm and which is subtended by par
allel chords of 42 and 77 mm. The blade 
is positioned horizontally, with the 42 
mm edge down, so that the lower edge 
of the blade is 2.5cm±0.2 cm above the 
lowest inner surface of the vessel.

(3) Dissolution medium. Use a reagent 
containing 2.0 g sodium chloride, 3.2 g 
papain, 5.0 g mucin and 10 ml 0.1 N 
hydrochloric acid (HC1) combined and 
diluted with, distilled water per each
1,000 ml solution.

(4) Procedure. Place 500 ml of dissolu
tion medium in the vessel, immerse it 
in the constaht-temoerature bath set at 
37° C.±0.5° C. and allow the dissolution 
medium to assume the temperature of 
the bath. Position the shaft so that there 
is a distance of 2.5 cm ±2 cm between 
the midpoint of the bottom of the blade 
and the bottom of the vessel. With the 
stirrer operating at a speed of 50 rpm 
±2 Tr>m, place 1- tablet containing the 
equivalent of 325 mg (5 gr) buffered 
aspirin into the flask. After 5, 10, 20 and 
30 minutes, accurately timed, withdraw 
10 ml, using a glass syringe connected to 
a glass sampling tube, of solution from 
a point midway between the stirring 
shaft and the wall of the vessel, and 
approximately midway in depth. Filter 
the solution promptly after withdrawal, 
using a suitable membrane filter of not 
greater than 0.8 micron porosity. This 
is the test solution. Repeat the dissolu
tion procedure on 5 additional tablets 
containing the equivalent of 325 mg (5 
gr) buffered, asnirin per tablet.

(5) Measurement of a c e t y ls alicylic 
acid and salicylic acid. Dilute the test 
solution with an equal volume of 0.1 N 
HC1. The absorbance of the diluted test 
solution is measured in a spectro
photometer at a wavelength of 275 
millimicrons for acetylsalicylic acid and 
at a wavelength of 302 millimicrons for 
salicylic acid. The values are corrected 
for blank absorbance using the reagent 
dissolution medium. The amounts of 
acetylsalicvlic acid and salicylic acid in 
the test solution at the time of sampling 
are determined by comparing their 
absorbancies with standard curves pre
pared for the two acids from known 
solutions. The solutions from which the 
standard curves are prepared should 
contain a known amount of acid dis
solved in reagent dissolution medium 
and their absorbancies should be read 
immediately after preparation. The 
amounts of the acids in the test solution 
at the time of sampling are expressed 
in mg. The decreasing volume of the tes 
solution after repeated samplings as wei 
as the- amounts of acetylsalicylic aci 
and salicylic acid removed in , e.acrn 
sample should be considered in deter-
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mining the total amounts of . acetyl - 
salicylic acid and salicylic acid in solu
tion at the time of each sampling. The 
amounts of acetylsalicylic acid and sali- 
cycylic acid should be converted to ex
press the total amount of acetylsalicyclic 
acid, in mg, (Ref. 1) resulting from the 
dissolution of a dosage unit (tablet) con
taining 325 mg (5 gr) buffered aspirin in
(x) minutes.

2. Combination products containing an 
analgesic, antipyretic and/or antirheu
matic adjuvant—a. General principles.
(1) Combinations must demonstrate at 
least as much analgesic effectiveness as 
650 mg (10 gr) dose of aspirin.

(2) Combinations must be at least as 
safe as the recommended 650 mg (10 gr) 
single dose of aspirin or the recom
mended maximum 24 hour dose of 3,900 
mg of aspirin.

(3) Each component must make a sta
tistically significant contribution to the 
total effect. For instance in the case of 
caffeine, this could be determined by 
factorially designed studies which might 
include aspirin 650 mg, aspirin 650 mg 
plus caffeine 60 mg, caffeine 60 mg, and 
placebo. The analysis must show caffeine 
in combination to have a significant 
effect to justify its continued inclusion 
in combinations.

b. Determination of effectiveness. To 
establish Category I  status for a Cate
gory III compound requires at least two 
studies by independent investigators 
which conform to the guidelines included 
above for compounds for which safety is 
unquestioned. (See part n i .  paragraph 
C. above—Data Required for Evalu
ation.)

C; Combinations containing adjuvants. 
Combinations containing adjuvants 
which have been shown to affect the 
metabolic pathways of other ingredients 
must be shown on repeated dosage 
schedules not to inhibit or interfere with 
the metabolism in such a way that toxic 
levels of any ingredients are achieved. 
For example, for a combination contain
ing salicylamide and aspirin, it must be 
shown with repeated dosing that the 
blood salicylate level does not exceed 20 
mg percent.

Therefore, under the Federal Food, 
and Cosmetic Act (secs. 201, 502, 

liven **’ ^  Stat. 1040-1042 as amended. 
1050-1053 as amended, 1055-1056 os 
amended by 70 Stat. 919 and 72 Stat.. 948 
(21 V ® c - 3.21> 352’ 355. 371)) and the 
Aammistrative Procedure Act (secs. 4, 
/’c Stat. 238 and 243 as amended 
,,„.US-a  553, 554, 702, 703, 704)) and 
pfr * f^thority delegated to him (21 

51) - the Commissioner of Food and 
Proposes that Subchapter D be 

amended by adding new Part 343 to read 
as follows:

APYpÍ t?;TÍNTERNAL a n a l g e s ic , an ti 
UrTQc£AND ANTIRHEUMATIC PROD 
USE F0R OVER THE-COUNTER HUMAh

Sec.
343.1
343.3

Subpart A— General Provisions
Scope.
Definitions.

Subpart B— Active Ingredients

343.10 A nalgesics.
343.12 Antipyretics.
343.14 A n tirh eu m atics .
343.20 P erm itted  com binatio ns o f  active in 

gredients.

Subpart C— [Reserved]
Subpart D— Labeling

343.50 L a b e lin g  o f  an alges ic  a n d  an tip y 
retic  p roducts.

343.80 P ro fession a l labe lin g .

Authority: Secs. 201, 502, 505, 701, 52 S tat. 
1040-1042 as am ended, 1050-1053 as am e n d 
ed, 1055-1056 as am ended  b y  70 S tat. 919 a n d  
72 Stat. 948 (21 U .S.C . 321, 352, 355, 371 ); (5  
U.S.C . 553, 554, 702, 703, 704).

Subpart A— General Provisions 
§ 343.1 Scope.

An over-the-counter internal analge
sic, antipyretic, or antirheumatic prod
uct in a form suitable for oral adminis
tration is generally recognized as safe 
and effective and is not misbranded if 
it meets each of the following conditions 
and each of the general conditions es
tablished in § 330.1 of this chapter.
§ 343.3 Definitions.

(a) Acetaminophen analgesic equiva
lence value. The analgesic effectiveness 
for a product containing acetaminophen 
when compared to the standard aceta
minophen 325 mg (5 gr) dosage unit.

(b) Acetaminophen (pediatric dosage 
unit). A single dosage unit containing 80 
mg (1.23 gr) acetaminophen for children 
under 12 years.

(c) Acetaminophen (standard dosage 
unit). A single dosage unit containing 
325 mg (5 gr) acetaminophen.

(d) Adjuvant. An agent which, in the 
amount used, has no significant analge
sic effect itself but contributes to the 
therapeutic effect of the active agent 
either directly or indirectly. -

(1) Direct acting. An adjuvant which 
enhances the pharmacologic response di
rectly by synergistic or additive effects 
at the site of action.

(2) Indirect acting. An adjuvant which 
does not have effects at the site of ac
tion, 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.

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

(f) Analgesic drug. An agent useful to 
alleviate the symptoms of pain.

(g) Antipyretic drug. An agent used to 
reduce fever.

(h) Antirheumatic drug. An agent 
which reduces joint or muscle tenderness 
or swelling.

(i) 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 stand
ard aspirin 325 mg (5 gr) dosage unit.

(j) 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 this chapter such that the fin
ished product contains at least 1.9 mEq 
of acid neutralizing capacity per 325 mg 
of aspirin and results in a pH of 3.5 or 
greater at the level of the initial 10-minT 
ute period as measured by the method 
established in § 331.25 of this chapter 
and provided that product is identified 
as buffered aspirin with labeling only as 
an analgesic and/or antipyretic.

(k) Aspirin (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) aspirin and sufficient buffer
ing capacity with antacid active ingredi- 
ent(s) identified in § 331.11 of this chap
ter such that the finished product con
tains at least 20 mEq of acid neutralizing 
capacity 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 
this chapter and provided the product is 
identified as highly buffered aspirin with 
labeling only as an analgesic and/or anti
pyretic.

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

(m) Aspirin (standard dosage u n it). A 
single dosage unit containing 325 mg (5 
gr) aspirin.

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

(o) Sodium salicylate analgesic equiv
alence value. The analgesic effectiveness 
for a product containing sodium salicy
late or other salicylates, e.g., choline sa
licylate, magnesium salicylate, or salsa- 
late when compared to the standard so
dium salicylate 325 mg dosage unit.

(p) Sodium salicylate (standard dos
age u n it). A  single dosage unit contain
ing 325 mg sodium salicylate.

Subpart B— Active Ingredients 
§ 343.10 Analgesics.

The active ingredients of the product 
consist of the following within the dosage 
limit established for each ingredient:

(a) Aspirin.— (1) For products con
taining 325 mg (5 gr) per dosage unit.—
(i) Standard schedule. Adult oral dosage 
is 325 mg (5 gr) to 650 mg (10 gr) every 
4 hours while symptoms persist not to 
exceed 3,900 mg (60 gr) in 24 hours for 
not more than 10 days. Children 11 to 
under 12 years oral dosage is 487.5 mg 
(7.5 gr) every 4 hours while symptoms 
persist not to exceed 2,437.5 mg (37.5 gr) 
in 24 hours for not more than 5 days. 
Children 9 to under 11 years oral dos
age is 406.3 mg (6.25 gr) every 4 hours 
while symptoms persist not to exceed
2,031.5 mg (31.25 gr) in 24 hours for 
not more than 5 days. Children 6 to 
under 9 years oral dosage is 325 mg (5 gr) 
every 4 hours while symptoms persist not 
to exceed 1,625 mg (25 gr) in 24 hours 
for not more than 5 days. Children 4 to 
under 6 years oral dosage is 243.8 mg
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(3.75 gr) every 4 hours while symptoms 
persist not to exceed 1,219 mg (18.75 gr) 
in 24 hours for not more than 5 days. 
Children 2 to under 4 years oral dosage 
is 162.5 mg (2.5 gr) every 4 hours while 
symptoms persist not to exceed 812.5 mg 
(12.5 gr) in 24 hours for not more than 
5 days. For children under 2 years, there 
is no recommended dosage except under 
the advice and supervision of a physician.

(ii) Nonstandard schedule. Adult oral 
dosage is 325 mg (5 gr) to 975 mg (15 gr) 
initially, followed by 650 mg (10 gr) every
4 hours while symptoms persist not to 
exceed 3,900 mg (60 gr) in 24 hours for 
not more than 10 days. For children 
under 12 years, there is no recommended 
dosage except under the advice and 
supervision of a physician.

(2) For products containing 80 mg 
(1.23 gr) per dosage unit. Children 11 to 
under 12 years oral dosage is 480 mg 
(7. 38 gr) every 4 hours while symptoms 
persist not to exceed 2,400 mg (36.9 gr) in 
24 hours for not more than 5 days. Chil
dren 9 to under 11 years oral dosage is 
400 mg (6.15 gr) every 4 hours while 
symptoms persist not to exceed 2,000 mg 
(30.75 gr) in 24 hours for not more than
5 days. Children 6 to under 9 years oral 
dosage is 320 mg (4.92 gr) every 4 hours 
while symptoms persist not to exceed
1,600 mg (24.6 gr) in 24 hours for not 
more than 5 days. Children 4 to under 6 
years oral dosage is 240 mg (3.69 gr) 
every 4 hours while symptoms persist not 
to exceed 1,200 mg (18.45 gr) in 24 hours 
for not more than 5 davs. Children 2 to 
under 4 years oral dosage is 160 mg 
(2. 46 gr) every 4 hours while symptoms 
persist not to exceed 800 mg (12.3 gr) in 
24 hours for not more than 10 days. For 
children under 2 years, there is no rec
ommended dosage except under the ad
vice and supervision of a physician.

(3) For products containing more than 
325 mg (5 gr) but not more than 421 mg 
(6.48 gr) per dosage unit. Adult oral 
dosage is more than 325 mg (5 gr) but' 
not more than 842 mg (12.96 gr) initially, 
followed by more than 325 mg (5 gr) 
but not more than 421 mg (6.48 gr) every 
3 hours while symptoms persist not to 
exceed 3,789 mg (58.32 gr) in 24 hours 
for not more than 10 days. For children 
under 12 years, there is no recommended 
dosage except under the advice and su
pervision of a physician.

(4) For products containing more than 
421 mg (6.48 gr) but not more than 
485 mg (7.46 gr) per dosage unit. Adult 
oral dosage is more than 421 mg (6.48 
gr) but not more than 970 mg (14.92 
gr) initially, followed by more than 421 
mg (6.48 gr) but not more than 485 mg 
(7.46 gr) every 4 hours or 842 mg (12.96 
gr) but not more than 970 mg (14.92 
gr) every 6 hours while symptoms per
sist not to exceed 3,880 mg (59.68 gr) in 
24 hours for not more than 10 days. For 
children under 12 years, there is no rec
ommended dosage except under the ad
vice and supervision of a physician.

(5) For products containing more than 
485 mg (7.46 gr) but not more than 500 
mg (7.69 gr) per dosage unit. Adult oral 
dosage is more than 485 mg (7.46 gr) 
but not more than 1,000 mg (15.38 gr) 
initially, followed by more than 485 mg

(7.46 gr) but not more than 500 mg 
(7.69 gr) every 3 hours or 970 mg (14.92 
gr) but not more than 1,000 mg (15.38 
gr) every 6 hours while symptoms per
sist not to exceed 4,000 mg (61.52 gr) in 
24 hours for not more than 10 days. 
For children under 12 years, there is no 
recommended dosage except under the 
advice and supervision of a physician.

(6) For products containing more than 
500 mg (7.69 gr) but not more than 650 
mg (10 gr) per dosage unit. Adult oral 
dosage is more than 500 mg (7.69 gr) 
but not more than 650 mg ,(10 gr) every
4 hours while symptoms persist not to 
exceed 3,900 mg (60 gr) in 24 hours for 
not more than 10 days. For children un
der 12 years, there is no recommended 
dosage except under the advice and su
pervision of a physician.

(b) Acetaminophen— (1) For products 
containing 325 mg (5 gr) per dosage unit 
— (i) Standard'schedule. Adult oral dos
age is 325 mg (5 gr) to 650 mg (10 gr) 
every 4 hours while symptoms persist 
not to exceed 3,900 mg (60 gr) in 24 hours 
for not more than 10 days. Children 11 
to under 12 years oral dosage is 487.5 
mg (7.5 gr) every 4 hours while symp
toms persist not to exceed 2,437.5 mg 
(37.5 gr) in 24 hours for not more than
5 days. Children 9 to under 11 years 
oral dosage is 406.3 mg (6.25 gr) every
4 hours while symptoms persist not to 
exceed 2,031.5 mg (31.25 gr) in 24 hours 
for not more than 5 days. Children 6 to 
under 9 years oral dosage is 325 mg (5 
gr) every 4 hours while symptoms persist 
not to exceed 1,625 mg (25 gr) in 24 hours 
for not more than 5 days. Children 4 to 
under 6 years oral dosage is 243.8 mg 
(3.75 gr) every 4 hours while symptoms 
persist not to exceed 1,219 mg (18.75 
gr) in 24 hours for not more than 5 
days. Children 2 to under 4 years oral 
dosage is 162.5 mg (2.5 gr) every 4 
hours while- symptoms persist not to ex
ceed 812.5 mg (12.5 gr) in 24 hours for 
not more than 5 days. For children un
der 2 years, there i3 no recommended 
dosage except under the advice and su
pervision of a physician.

(ii) Nonstandard schedule. Adult oral 
dosage is 325 mg (5 gr) to 975 mg 
(15 gr) initially, followed by 650 mg 
(10 gr) every 4 hours while symptoms 
persist not to exceed 3,900 mg (60 gr) 
in 24 hours for not more than 10 days. 
For children under 12 years, there is no 
recommended dosage except under the 
advice and supervision of a physician.

(2) For products containing 80 mg 
(1.23 gr) per dosage unit. Children 11 to 
under 12 years oral dosage is 480 mg 
(7.38 gr) every 4 hours while symptoms 
persist not to exceed 2,400 mg (36.9 gr) 
in 24 hours for not more than 5 days. 
Children 9 to under 11 years oral dosage 
is 400 mg (6.15 gr) every 4 hours while 
symptoms persist not to exceed 2,000 mg 
(30.75 gr) in 24 hours for not more than
5 days. Children 6 to under 9 years oral 
dosage is 320 mg (4.92 gr) every 4 hours 
while symptoms persist not to exceed
1,600 mg (24.6 gr) in 24 hours for not 
more than 5 days. Children 4 to under 6 
years oral dosage is 240 mg (3.69 gr) 
every 4 hours while symptoms persist not 
to exceed 1,200 mg (18.45 gr) in 24 hours

for not more than 5 days. Children 2 to 
under 4 years oral dosage is 160 mg (2.46 
gr) every 4 hours while symptoms per
sist not to exceed 800 mg (12.3 gr) in 24 
hours for not more than 5 days. For 
children under 2 years, there is no rec
ommended dosage except under the ad- 
vic& and supervision of a physician.

(3) For products containing 500 mg 
(7.69 gr) per dosage unit. Adult oral 
dosage is 500 mg (7.69 gr) to 1,000 mg 
(15.38 gr) initially, followed by 500 mg 
(7.69 gr) every 3 hours or 1,000 mg 
(15.38 gr) every 6 hours while symptoms 
persist not to exceed 4,000 mg (61.52 gr) 
in 24 hours for not more than 10 days. 
For children under 12 years, there is no 
recommended dosage except under the 
advice and supervision of a physician.

(c) Calcium carbaspirin. Adult oral 
dosage is 414 to 828 mg every 4 hours 
while symptoms persist not to exceed 
4,968 mg in 24 hours for not more than 
10 days. Children 11 to under 12 years 
oral dosage is 621 mg every 4 hours while 
symptoms persist not to exceed 3,105 mg 
in 24 hours for not more than 5 days. 
Children 9 to under 11 years oral dosage 
is 517.5 mg every 4 hours while symptoms 
persist not to exceed 2,587.5 mg in 24 
hours for not more than 5 days. Children 
6 to under 9 years oral dosage is 414 mg 
every 4 hours while symptoms persist 
not to exceed 2,070 mg in 24 hours for 
not more than 5 days. Children 4 to un
der 6 years oral dosage is 310.5 mg every
4 hours while symptoms persist not to ex
ceed 1,552.5 mg in 24 hours for not more 
than 5 days. Children 2 to under 4 years 
oral dosage is 207 mg every 4 hours while 
symptoms persist not to exceed 1,035 mg 
in 24 hours for not more than 5 days. 
For children under 2 years, there is no 
recommended dosage except under the 
advice and supervision of a physician.

(d) Choline salicylate. Adult oral 
dosage is 435 to 870 mg every 4 hours 
while symptoms persist not to exceed 
5,220 mg in 24 hours for not more than 
10 days. Children 11 to under 12 years 
oral dosage is 652.5 mg every 4 hours 
while symptoms persist not to exceed
3,262.5 mg in 24 hours for not more than
5 days. Children 9 to under 11 years oral 
dosage is 543.8 mg every 4 hours while 
symptoms persist not to exceed 2,719 mg 
in 24 hours for not more than 5 days. 
Children 6 to under 9 years oral dosage 
is 435 mg every 4 hours while symptoms 
persist not to exceed 2,175 mg in 24 hours 
for not more than 5 days. Children 4 to 
under 6 years oral dosage is 326.5 mg 
every 4 hours while symptoms persist no 
to exceed 1,632.5 mg in 24 hours for no 
more than 5 days. Children 2 to under 
4 years oral dosage is 217.5 mg 
hours while symptoms persist not to 
ceed 1,087.5 mg in 24 hours for not more 
than 5 days. Children under 2 years, there, 
is no recommended dosage except uho 
the advice and supervision of a physicia •

(e) Magnesium salicylate. Adult ora 
dosage is 325 to 650 mg every 4 horns 
while symptoms persist not to exc
3,900 mg in 24 hours for not more m 
10 days. Children 11 to under 12 yean 
oral dosage is 487.5 mg every 4 horn's 
while symptoms persist not to excee
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2,437-5 mg in 24 hours for not more than 
5 days. Children 9 to under 11 years oral 
dosage is 406.3 mg every 4 hours while 
symptoms persist not to exceed 2,031.5 
mg in 24 hours for not more than 5 days. 
Children 6 to under 9 years oral dosage 
is 325 mg every 4 hours while symptoms 
•persist not to exceed 1,625 mg in 24 hours 
for not more than 5 days. Children 4 to 
under 6 years oral dosage is 243.8jmg 
every 4 hours while symptoms persist 
not to exceed 1,219 mg in 24 hours for 
not more than 5 days. Children 2 to 
under 4 years oral dosage is 162.5 mg 
every 4 hours while symptoms persist not 
to exceed 812.5 mg in 24 hours for not 
more than 5 days. For children under 2 
years, there is no recommended dosage 
except under the advice and supervision 
of a phvsician.

(f) Sodium salicylate. (1) For prod
ucts containing 325 mg per dosage unit.—
(i) Standard schedule. Adult oral dosage 
is 325 to 650 mg every 4 hours while 
symptoms persist not to exceed 3,900 mg 
in 24 hours for not more than 10 days. 
Children 11 to under 12 years oral dosage 
is 487.5 mg every 4 hours while symptoms 
persist not to exceed 2,437.5 mg in 24 
hours for not more than 5 days. Children
9 to under 11 years oral dosage is 406.3 
mg every 4 hours while symptoms persist 
not to exceed 2,031.5 mg in 24 hours for 
not more than 5 days. Children 6 to 
under 9 years oral dosage is 325 mg every
4 hours while symptoms persist not to 
exceed 1,625 mg in 24 hours for not more 
than 5 days. Children 4 to under 6 years 
oral dosage is 243.8 mg every 4 hours 
while symptoms persist not to exceed 
1,219 mg in 24 hours for not more than
5 days. Children 2 to under 4 years oral 
dosage is 162.5 mg every 4 hours while 
symptoms persist not to exceed 812.5 mg 
in 24 hours for not more than 5 days. 
For children under 2 years, there is no 
recommended dosage except .under the 
advice and supervision of a phvsician.
. (ii) Nonstandard schedule. Adult oral 

dosage is 325 mg to 975 mg initially, fo l
lowed by 650 mg every 4 hours while 
symptoms persist not to exceed 3,900 in 
24 hours for not more than 10 days. For 
children under 12 years, there is no rec
ommended dosage except under the ad
vice and supervision of a physician.

(2) For products containing more than 
325 mg but not more than 421 mg per 
dosage unit. Adult oral dosage is more 
than 325 mg but not more than 842 mg 
initially, followed by more than 325 mg 
but not more than 421 mg every 3 hours 
while symptoms persist not to exceed
3,789 mg in 24 hours for not more than
10 days. For children under 12 years, 
there is no recommended dosage except 
under the advice and supervision of a 
Physician. ;

(3) For products containing more than 
mg but not more than 485 mg

Per dosage unit. Adult oral dosage 
k more than 421 mg but not more than 
w mg initially, followed by more than 
i mg but not more than 485 mg every 
hours or 842 mg but not more than 970 
g every 6 hours while symptoms persist 

not to exceed 3,880 mg in 24 hours for 
t more than 10 days. For children 

under 12 years, there is no recommended

421

dosage except under the advice and su
pervision of a physician.

(4) For products containing more than 
485 mg but not more than 500 mg per 
dosage unit. Adult oral dosage is more 
than 485 mg but not more than 1,000 mg 
initially, followed by more than 485 mg 
but not more than 500 mg every 3 hours 
or 970 mg but not more than 1,000 mg 
every 6 hours while symptoms persist not 
to exceed 4,000 mg in 24 hours for not 
more than 10 days. For children under 
12 years, there is no recommended dos
age except under the advice and super
vision of a physician.

(5) For products containing more 
than 500 mg but not more than 650 mg 
per dosage unit. Adult oral dosage is 
more than 500 mg but not more than 
650 mg every 4 hours while symp
toms persist not to exceed 3,900 mg in 
24 hours for not more than 10 days. For 
children under 12 years, there is no rec
ommended dosage except under the ad
vice and supervision of a physician.
§ 343.12 Antipyretics.

The active ingredients of the prod
uct consist of the following within the 
dosage limit established for each ingredi
ent:

(a) Aspirin.— (1) For products con
taining 325 mg (5 gr) per dosage unit.—
(i) Standard schedule. Adult oral dosage 
is 325 mg (5 gr) to 650 mg (10 gr) every 
4 hours while fever persists not to ex
ceed 3,900 mg (60 gr) in 24 hours for not 
more than 3 days. Children 11 to under 
12 years oral dosage is 487.5 mg (7.5 gr) 
every 4 hours while fever persists not 
to exceed 2,437.5 mg (37.5 gr) in 24 
hours for not more than 3 days. Chil
dren 9 to under 11 years oral dosage is 
406.3 mg (6.25 gr) every 4 hours while 
fever persists not to exceed 2,031.5 mg 
(31.25 gr) in 24 hours for not more than 3 
days. Children 6 to under 9 years oral 
dosage is 325 mg (5 gr) every 4 hours 
while fever persists not to exceed 1,625 
mg (25 gr) in 24 hours for not more than 
3 days. Children 4 to under 6 years oral 
dosage is 243.8 mg (3.75 gr) every 4 hours 
while fever persists not to exceed 1,219 
mg (18.75 gr) in 24 hours for not more 
than 3 days. Children 2 to under 4 years 
oral dosage is 162.5 mg (2.5 gr) every 4 
hours while fever persists not to exceed
812.5 mg (12.5 gr) in 24 hours for not 
more than 3 days. For children under 2 
years, there is no recommended dosage 
except under the advice and supervision 
of a physician.

(ii) Nonstandard schedule. Adult oral 
dosage is 325 mg (5 gr) to 975 mg (15 
gr) initially, followed by 650 mg (10 gr) 
every 4 hours while symptoms persist not 
to exceed 3,900 mg (60 gr) in 24 hours 
for not more than 3 days. For children 
under 12 years, there is no recommended 
dosage except under the advice and su
pervision of a physician.

(2) For products containing 80 mg 
(1.23 gr) per dosage unit. Children 11 to 
under 12 years oral dosage is 480 mg (7.38 
gr) every 4 hours while fever persists not 
to exceed 2,400 mg (36.9 gr) in 24 hours 
for not more than 3 days. Children 9 to 
under 11 years oral dosage is 400 mg (6.15 
gr) every 4 hours while fever persists not

to exceed 2,000 mg (30.75 gr) in 24 hours 
for not more than 3 days. Children 6 to 
under 9 years oral dosage is 320 mg (4.92 
gr) every 4 hours while fever persists 
not to exceed 1,600 mg (24.6 gr) in 24 
hours for not more than 3 days. Children 
4 to under 6 years oral dosage is 240 mg 
(3.69 gr) every 4 hours while fever per
sists not to exceed 1,200 mg (18.45 gr) 
in 24 hours for not more than 3 days. 
Children 2 to 4 years oral dosage is 160 
mg (2.46 gr) every 4 hours while fever 
persists not to exceed 800 mg (12.3 gr) 
in 24 hours for not. more than 3 days. 
For children under 2 years, there is no 
recommended dosage except under the 
advice and supervision of a phvsician.

(3) For products containing more than 
325 mg (5 gr) but not more than 421 mg 
(6.48 gr) per dosage unit. Adult oral dos
age is more than 325 mg (5 gr) but not 
more than 842 mg (12.96 gr) initially, fo l
lowed by more than 325 mg (5 gr) but 
not more than 421 mg (6.48 gr) every 3 
hours while symptoms persist not to ex
ceed 3,789 mg (58.32 gr) in 24 hours for 
not more than 3 days. For children un
der 12 years, there is no recommended 
dosage except under the advice and su
pervision of a physician.

(4) For products containing more than 
421 mg (6.48 gr) but not more than 485 
mg (7.46 gr) per dosage unit. Adult oral 
dosage is more than 421 mg (6.48 gr) but 
not more than 970 mg (14.92 gr) initially, 
followed by more than 421 mg (6.48 gr) 
but not more than 485 mg (7.46 gr) every 
4 hours or 842 mg (12.96 gr) but not more 
than 970 mg (14.92 gr) every 6 hours 
while symptoms persist not to exceed 
3,880 mg (59.68 gr) in 24 hours for not 
more than 3 days. For children under 12 
years, there is no recommended dosage 
except under the advice and supervision 
of a physician.

(5) For “products containing more than 
485 mg (7.46 gr) but not more than 500 
mg (7.69 gr) per dosage unit. Adult oral 
dosage is more than 485 mg (7.46 gr) but 
not more than 1,000 mg (15.38 gr) initial
ly, followed by more than 485 mg (7.46 
gr) but not more than 500 mg (7.69 gr) 
every 3 hours or 970 mg (14.92 gr) but not 
more than 1,000 mg (15.38 gr) every 6 
hours while symptoms persist not to ex
ceed 4,000 mg '(61.52 gr) in 24 hours for 
not more than 3 days. For children under 
12 years, there is no recommended dosage 
except under the advice and supervision 
of a physician.

(6) For products containing more than 
500 mg (7.69 gr) but not more than 650 
mg (10 gr) per dosage unit. Adult oral 
dosage is more than 500 mg (7.69 gr) but 
not more than 650 mg (10 gr) every 4 
hours while symptoms persist not to ex
ceed 3,900 mg (60 gr) in 24 hours for not 
more than 3 days. For children under 12 
years, there is no recommended dosage 
except under the advice and supervision 
of a physician.

(b) Acetaminophen. (1) For products 
containing 325 mg (5 gr) per dosage 
unit.— (i) Standard schedule. Adult oral 
dosage is 325 mg (5 gr) to 650 mg (10 gr) 
every 4 hours while fever persists not to 
exceed 3,900 mg (60 gr) in 24 hours for 
not more than 3 days. Children 11 to un-
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der 12 years oral dosage Is 487.5 mg (7.5 
gr) every 4 hours while fever persists not 
to exceed 2,437.5 mg (37.5 gr) in 24 hours 
for not more than 3 days. Children 9 to 
under 11 years oral dosage is 406.3 mg 
(6.25 gr) every 4 hours while fever per
sists not to exceed 2,031.5 mg (31.25 gr) 
in 24 hours for not more than 3 
days. Children 6 to under 9 years 
oral dosage is 325 mg (5 gr) every 
4 hours while fever persists not 
to exceed 1,625 mg (25 gr) in 24 hours 
for not more than 3 days. Children 4 to 
under 6 years oral dosage is 243.8 mg 
(3.75 gr) every 4 hours while fever per
sists not to exceed 1,219 mg (18.75 gr) in 
24 hours for not more than 3 days. Chil
dren 2 to under 4 years oral dosage is
162.5 mg (2.5 gr) every 4 hours while fe
ver persists not to exceed 812.5 mg (12.5 
gr) in 24 hours for not more than 3 days. 
For children under 2 years, there is no 
recommended dosage except under the 
advice and supervision o f a physician.

(ii) Nonstandard schedule. Adult oral 
dosage is 325 mg (5 gr) to 975 mg (15 
gr) initially, followed by 659 mg (10 gr) 
every 4 hours while symptoms persist not 
to exceed 3,900 mg (60 gr) in 24 hours for 
not more than 3 days. For children under 
12 years, there is no recommended dosage 
except under the advice and supervision 
of a physician.

(2) For products containing 80 mg 
(.1.23 gr) per dosage unit. Children 11 to 
under 12 years oral dosage is 480 mg 
(7.38 gr) every 4 hours while fever per
sists not to exceed 2,400 mg (36.9 gr) in 
24 hours for not more than 3 days. Chil
dren 9 to under 11 years oral dosage is 
400 mg (6.15 gr) every 4 hours while fever 
persists not to exceed 2,000 mg (30.75 gr) 
in 24 hours for not more than 3 days. 
Children 6 to under 9 years oral dosage is 
320 mg (4.92 gr) every 4 hours while fe
ver persists not to exceed 1,600 mg (24.6 
gr) in 24 hours for not more than 3 days. 
Children 4 to under 6 years oral dosage is 
240 mg (3.69 gr) every 4 hours while fe
ver persists not to exceed 1,200 mg (18.45 
gr) in 24 hours for not more than 3 days. 
Children 2 to under 4 years oral dosage is 
160 mg (2.46 gr) every 4 hours while fe
ver persists not to exceed 800 mg (12.3 
gr) in 24 hours for not more than 3 days. 
For children under 2 years, there is no 
recommended dosage except under the 
advice and supervision of a physician.

(3) For products containing 500 mg 
(7.69 gr) per dosage unit. Adult oral dos
age is 500 mg (7.69 gr) to 1,000 mg (15.38 
gr) initially, followed by 5.00 mg (7.69 
gr) every 3 hours or 1,000 mg (15.38 gr) 
every 6 hours while symptoms persist not 
to exceed 4,000 mg (61.52 gr) in 24 hours 
for not more than 3 days. For children 
under 12 years, there is no recommended 
dosage except under the advice and su
pervision of a physician.

(c) Calcium carbaspirin. Adult oral 
dosage is 414 to 828 mg every 4 hours 
while fever persists not to exceed 4,968 
mg in 24 hours for not more than 3 days. 
Children 11 to under 12 years oral dosage 
is 621 mg every 4 hours while fever per
sists not to exceed 3,105 mg in 24 hours 
for not more than 3 days. Children 9 to 
wider 11 years oral dosage is 517.5 mg

every 4 hours while fever persists not to 
exceed 2,587.5 mg in 24 hours for not 
more than 3 days. Children 6 to under 9 
years oral dosage is 414 mg every 4 hours 
while fever persists not to exceed 2,070 
mg in 24 hours for not more than 3 days. 
Children 4 to under 6 years oral dosage 
is 310.5 mg every 4 hours while fever per
sists not to exceed 1,552.5 mg in 24 hours 
for not more than 3 days. Children 2 to 
under 4 years oral dosage is 207 mg every 
4 hours while fever persists not to exceed 
1,035 mg in 24 hours for not more than 
3 days. For children under 2 years, there 
is no recommended dosage except under 
the advice and supervision of a physican.

(d) Choline salicylate. Adult oral dos
age is 435 to 870 mg every 4 hours while 
fever persists not to exceed 5,220 mg in 
24 hours for not more than 3 days. Chil
dren 11 to under 12 years oral dosage is
652.5 mg every 4 hours while fever per
sists not to exceed 3,262.5 mg in 24 hours 
for not more than 3 days. Children 9 to 
under 11 years oral dosage is 543.8 mg 
every 4 hours while fever persists not to 
exceed 2,719 mg in 24 hours for not more 
than 3 days. Children 6 to under 9 years 
oral dosage is 435 mg every 4 hours while 
fever persists not to exceed 2.175 me in 
24 hours for not more than 3 days. Chil
dren 4 to under 6 years oral dosage is
326.5 mg every 4 hours while fever per
sists not to exceed 1,632.5 mg in 24 hours 
for not more than 3 days. Children 2 to 
under 4 years oral dosage is 217.5 mg ev
ery 4 hours while fever persists not to ex
ceed 1,087.5 mg in 24 hours for not more 
than 3 days. Children under 2 years, 
there is no recommended dosage except 
under the advice and supervision of a 
physician.

(e) Magnesium salicylate. Adult oral 
dosage is 325 to 650 mg every 4 hours 
while fever persists not to exceed 3,900 
mg in 24 hours for not more than 3 days. 
Children 11 to under 12 years oral dosage 
is 487.5 mg every 4 hours while fever per
sists not to exceed 2,437.5 mg in 24 hours 
for not more than 3 days. Children 9 to 
under 11 years oral dosage is 406.3 mg 
every 4 hours while fever persists not to 
exceed 2,031.5 mg in 24 hours for not 
more than 3 days. Children 6 to under 9 
years oral dosage is 325 mg every 4 hours 
while fever persists not to exceed 1,625 
mg in 24 hours for not more than 3 days. 
Children 4 to under 6 years oral dosage 
is 243.8 mg every 4 hours while fever 
persists not to exceed 1,219 mg in 24 
hours for not more than 3 days. Children 
2 to under 4 years oral dosage is 162.5 mg 
every 4 hours while fever persists not to 
exceed 812.5 mg in 24 hours for not more 
than 3 days. For children under 2 years, 
there is no recommended dosage except 
under the advice and supervision of a 
physician.
(f )  Sodium salicylate.— (1) For prod

ucts containing 325 mg per dbsageunit.—
(i) Standard schedule. Adult oral dosage 
is 325 to 650 mg every 4 hours while fever 
persists not to exceed 3,900 mg in 24 
hours for not more than 3 days. Children 
11 to under 12 years oral dosage is 487.5 
mg every 4 hours while fever persists not 
to exceed 2,437.5 mg in 24 hours for not 
more than 3 days. Children 9 to under 11

years oral dosage is 406.3 mg every 4 
hours while fever persists not to exceed
2,031.5 mg in 24 hours for not more than 
3 days. Children 6 to under 9 years oral 
dosage is 325 mg every 4 hours while 
fever persists not to exceed 1,625 mg in 
24 hours for not more than 3 days. Chil
dren 4 to under 6 years oral dosage is
243.8 mg every 4 hours while fever per
sists not to exceed 1,219 mg in 24 hours 
for not more than 3 days. Children 2 to 
under 4 years oral dosage is 162.5 mg 
every 4 hours while fever persists not to 
exceed 812.5 mg in 24 hours for not more 
than 3 days. For children under 2 years, 
there is no recommended dosage except 
under the advice and supervision of a 
physician.

(ii) Nonstandard schedule. Adult oral 
dosage is 325 mg to 975 mg initially, fol
lowed by 650 mg every 4 hours while 
symptoms persist not to exceed 3,900 mg 
in 24 hours for not more than 3 days. For 
children under 12 years, there is no rec
ommended dosage except under the ad
vice and supervision o f a physician.

(2) For products containing more than 
325 mg but not more than 421 mg per 
dosage unit. Adult oral dosage is more 
than 325 mg but not more than 842 mg 
initially, followed by more than 325 mg 
but not more than 421 mg every 3 hours 
while symptoms persist not to exceed
3,789 mg in 24 hours for not more than 
3 days. For children under 12 years, there 
is no recommended dosage except under 
the advice and supervision of a physi
cian.

(3) For products containing more than 
421 mg but not more than 485 mg per 
dosage unit. Adult oral dosage is more 
than 421 mg but not more than 970 mg 
initially, followed by more than 421 mg 
but not more than 485 mg every 4 hours 
or 842 mg but not more than 970 mg 
every 6 hours while symptoms persist 
not to exceed 3,880 mg in 24 hours for 
not more than 3 days. For children under 
12 years, there is no recommended dos
age except under the advice and super
vision of a physician.

(4) For products containing more than 
485 mg but not more than 500 mg per 
dosage unit. Adult oral dosage is more 
tljan 485 mg but not more than 1,000 mg 
initially, followed by more than 485 mg 
but not more than 500 mg every 3 hours 
or 970 mg but not more than 1,000 mg 
every 6 hours while symptoms persist 
not to exceed 4,000 mg in 24 hours for 
not more than 3 days. For children under 
12 years, there is no recommended dos
age exceDt under the advice and super
vision of a physician.

(5) For products containing more than
500 mg but not more than 650 mg per 
dosage unit. Adult oral dosage is more 
than 500 mg but not more than 650 mg 
every 4 hours while symotoms persist 
not to exceed 3.900 mg in 24 hours for 
not more than 3 days. For children under 
12 years, there is no recommended dos
age excent under the advice and super
vision of a physician.
§ 343.14 Antirheumatics.

The active ingredients of the product 
consist of the following:

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



PROPOSED RULES 35493

(a) Aspirin. There is no recommended 
dosage except under the advice and 
supervision of a physician.

(b) Calcium carbaspirin. There is no 
recommended dosage except under the 
advice and supervision of a physician.

(c) Choline salicylate. There is no rec
ommended dosage except under the ad
vice and supervision of a physician.

(d) Magnesium salicylate. There is no 
recommended dosage except under the 
advice and supervision of a physician.
' (e) Sodium salicylate. There is no rec
ommended dosage except under the ad
vice and supervision of a physician.
§ 343.20 Permitted combinations^ of ac

tive ingredients.
(a) Active ingredients. The active in

gredients of the combination product 
consist of any two of the following at the 
dosage limit established for each 
ingredient:

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

(2) Acetaminophen 325 mg (5 gr) per 
dosage unit.

(3) Calcium carbaspirin 414 mg per 
dosage unit.

(4) Choline salicylate 435 mg per dos
age unit.

(5) Magnesium salicylate 325 mg per 
dosage unit.

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

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

(c) For antipyretic combination prod
ucts. Adult oral dosage is 1 dosage unit 
every 4 hours while fever persists not to 
exceed 6 dosage units in 24 hours for not 
more than 3 days. *

(d) For combination products con
taining nonanalgesic and/or nonanti
pyretic active ingredients. (1) Any single 
active ingredient identified in § 343.10 or 
§ 343.12 or any combination of active in
gredients identified in § 343.20(a) may 
be combined.with'generally recognized 
as safe and effective antitussive active 
ingredient(s) provided the product is 
labeled for the concurrent symptoms in
volved, e.g., “For the temporary relief of 
occasional minor aches, pains and head
ache, and for the reduction of fever, and 
for the temporary relief of cough due to 
minor throat and bronchial irritation as 
may occur with the common cold (cold) 
or with inhaled irritants” .

(2) Any single active ingredient iden
tified in § 343.10 or § 343.12 or any com
bination of active ingredients identified 
m § 343.20(a) may be combined with 
generally recognized as safe and effec
tive expectorant active ingredient (s) 
Provided the product is labeled for the 
concurrent symptoms involved, e.g., “For 
the temporary relief of occasional minor 
^ es , pains and headache, and for the 
reduction of fever, and for expectorant 
action to help loosen phlegm (sputum) 
and bronchial secretions” .

(3) Any single active ingredient iden
tified in § 343.10 or § 343.12 or any com
bination of active ingredients identified 
in § 343.20(a) may be combined with 
generally recognized as safe and effective 
nasal decongestant active ingredient(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 for the temporary 
relief of nasal congestion due to the com
mon cold (cold) ” .

(4) Any single active ingredient iden
tified in § 343.10 or § 343.12 or any com
bination of active ingredients identified 
in § 343.20(a) may be combined with 
generally recognized as safe and effec
tive antihistamine active ingredient(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 alleviate, de
crease, or temporarily relieve running 
nose, sneezing, itching of the nose or 
throat and itchy and watery eyes as may 
occur in allergic rhinitis (such as hay 
fever) ” .

(5) Any single active ingredient iden
tified in § 343.10(b), or § 343.12(b) may 
be combined with antacid active ingredi
ent (s) which meet the requirements of 
§ 331.10 of this chapter provided the 
product is labeled for the concurrent in
dications identified in § 343.50(a) and 
§ 331.30(a) of this chapter.

(6) Aspirin identified in § 343.10(a) or 
§ 343.12(a) may be combined with ant
acid active ingredient (s) identified in 
§ 331.11 of this chapter 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-min
ute period as measured by the method 
established in § 331.25 of this chapter 
and provided the product is identified as 
highly buffered aspirin with labeling only 
as identified in § 343.50(a).

(7) Aspirin identified in § 343.10(a) or 
§ 343.12(a) may be combined with ant
acid active ingredient(s) identified in 
§331.11 of this chapter such that the 
finished product contains at least 1.9 
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 of this 
chapter and provided the product is iden
tified as buffered aspirin with labeling 
only as identified in § 343.50(a).

Subpart C— [Reserved]
Subpart D— Labeling

§ 343.50 Labeling of analgesic and anti
pyretic products.

(a) Indications. The labeling shall 
identify the product pursuant to the ap
propriate definition(s) established in 
§ 343.3 and shall contain the following:
(1) For products containing analgesic 
ingredients identified in § 343.10 or 
§ 343.20 if applicable under the heading 
“ Indications,” the labeling shall state

“For the temporary^ relief of occasional 
minor aches, pains and headache.”

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

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

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

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

(1) For products containing any anal
gesic ingredient identified in § 343.10:

(1) “Adults: Do not take this product 
for more than 10 days. I f  symptoms per
sist, or new ones occur, consult your 
physician” .

(ii) “Children under 12 years: Do not 
take this product for more than 5 days. 
I f  symptoms persist, or new ones occur, 
consult your physician” .

(2) For products containing any anti
pyretic ingredient identified in § 343.12: 
“I f  fever persists for more than 3 days 
(72 hours), or recurs, consult your phy
sician” .

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

(i) “Take this product for the treat
ment of arthritis only under the advice 
and supervision of a physician” .

, (ii) “Stop taking this product if ring
ing in the ears or other symptoms occur” .

(iii) For products intended for oral ad
ministration as a solid dosage form, e.g., 
tablets: (a) “Adults: Drink a full glass 
of water with each dose” .

(b) “Children under 12 years: Drink 
water with each dose” .

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

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

(4) For products containing any an
algesic or any antipyretic ingredient 
identified in § 343.10 (a) and (c) or 
§ 343.12 (a) and (c) or § 343.20 if ap
plicable:

(i) “This product contains aspirin. Do 
not take this product if you are allergic 
to aspirin or if you have asthma except 
under the advice and supervision of a 
physician” .
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(ii) “Do not take this product during 
the last 3 months of pregnancy except 
under the advice and supervision of a 
physician” .

(iii) For oral product formulations to 
be chewed before swallowing: “Do not 
take this product for at least 7 days after 
tonsillectomy or oral surgery except un
der the advice and supervision of a 
physician” .

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

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

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

(6) For products containing any an
algesic or any antipyretic ingredient 
identified in § 343.10 (d ), (e ) , ( f ),
§ 343.12 (d ) , <e), ( f ), or § 343.20 if ap
plicable: “Do not take this product if 
you are allergic to salicylates except 
under the advice and supervision of a 
physician” .

(7) For products containing mag
nesium salicylate identified in § 343.10
(e), § 343.12(e) or § 343.20 if applicable 
in an amount more than 50 mEq of 
magnesium in the recommended daily 
dosage: “Do- not take this product if you 
have kidney disease except under the 
advice and supervision of a physician” .

(8) For products containing sodium 
identified in § 343.10(f), § 343.12(f) or 
§ 343.20 if applicable:

(1) For products containing 0.2 mEq 
(5 mg) or higher of sodium per dosage 
unit: The labeling of the product con
tains the sodium content per dosage 
unit (e.g., tablet, teaspoonful) if it is 
0.2 mEq (5 mg) or higher.

(ii) For products containing more than 
5 mEq (125 mg) sodium in the max
imum recommended daily dosage: “Do 
not take this product if you are on a 
sodium restricted diet except under the 
advice and supervision of a physician” .

(d) Statement on dosage unit. (1) For 
products containing the standard aspirin 
dosage unit identified in § 343.10(a) (1) 
or § 343.12(a) (1) shall be clearly labeled 
on the principal display panel: “Con
tains the standard strength of 325 mg (5 
gr) aspirin per dosage unit” . The term 
“ dosage unit” may be replaced by the 
applicable dosage form such as tablet or 
capsule.

(2) For products containing asnirin in 
an amount different than the standard 
aspirin dosage unit identified in § 343.10 
(a) (3), (4), (5), (6) or § 343.12(a) (3),
(4), (5), (6) shall be clearly labeled on 
the principal display panel: “Contains 
nonstandard strength of X  mg (X  gr) 
aspirin per dosage unit compared to the

established standard of 325 mg (5 gr) 
aspirin per dosage unit” . The actual 
amount “X ” of aspirin for the specific 
product shall be used. The term “ dosage 
unit” may be replaced by the applicable 
dosage form such as tablet or capsule.

(3) For products containing the stand
ard acetaminophen dosage unit identi
fied in § 343.10(b) (1) or § 343.12(b) (1) 
shall be clearly labeled on the principal 
display panel: “Contains the standard 
strength of 325 mg (5 gr) acetaminophen 
per dosage unit” . The term “dosage 
unit” may be replaced by the applicable 
dosage form such as tablet or capsule.

(4) For products containing 500 mg 
(7.69 gr) acetaminophen identified in 
§ 343.10(b) (3) or § 343.12(b) (3) shall be 
clearly labeled on the principal display 
panel: “Contains nonstandard strength' 
of 500 mg (7.69 gr) acetaminophen per 
dosage unit compared to the established 
standard of 325 mg (5 gr) acetami
nophen per dosage unit” . The term “dos
age unit” may be replaced by the appli
cable dosage form such as tablet or cap
sule.

(5) For products containing the 
standard sodium salicylate dosage unit 
identified in § 343.10(f) (1) or § 343.12
(f) (1) shall be clearly labeled on the 
principal display panel: “Contains the 
standard strength of 325 mg sodium 
salicylate per dosage unit” . The term 
“dosage unit” may be replaced by the 
applicable dosage form such as tablet or 
capsule.

(6) For products containing sodium 
salicylate in an amount different than 
the standard sodium salicylate dosage 
unit identified in § 343.10(f) (2), (3), (4),
(5) or § 343.12(f) (2), (3 ), (4), (5) shall 
be clearly labeled on the principal dis
play panel: “Contains nonstandard 
strength of X  mg sodium salicylate per 
dosage unit compared to the established 
standard of 325 mg sodium salicylate per 
dosage unit” . The actual amount “X ” 
of sodium salicylate for the specific prod
uct shall be used. The term “dosage 
unit” may be replaced by the applicable 
dosage form such as tablet or capsule.

(e) Statement on analgesic equival
ence value. (1) For products containing 
calcium carbaspirin identified in § 343.10 
(c) or § 343.12(c) shall be clearly labeled 
on the principal display panel: “Equival
ent to X  mg (X  gr) per dosage unit of 
the established standard of. 325 mg (5 
gr) aspirin per dosage unit” . The actual 
amount of “ X ” of equivalent analgesic 
effectiveness for the specific product shall 
be used. The term “dosage unit” may be 
replaced by the applicable dosage form 
such as tablet or capsule.

(2) For products containing choline 
salicylate identified in § 343.10(d) or

§ 343.12(d) shall be clearly labeled on 
the principal display panel: “Equivalent 
to X  mg per dosage unit of the estab
lished standard of 325 mg sodium salicyl
ate per dosage unit” . The actual amount 
of “X ” of equivalent analgesic effective
ness for the specific product shall be 
used. The term “ dosage unit” may be re
placed by the applicable dosage form such 
as tablet or capsule.

(3) For products containing magnesi
um salicylate identified in § 343.10(e) or 
§ 343.12(e) shall be clearly labeled on the 
principal display panel: “Equivalent to 
X  mg per dosage unit of the established 
standard of 325 mg sodium salicylate per 
dosage unit” . The actual amount of “X” 
of equivalent analgesic effectiveness for 
the specific product shall be used. The 
term “dosage unit” may be replaced by 
the applicable dosage form such as tablet 
or capsule.
§ 343.80 Professional labeling.

The labeling of a product provided to 
health professionals (but not to the gen
eral public) containing active ingredients 
identified in § 343.14 may contain any of 
the following indications: “For rheuma
toid arthritis, juvenile rheumatoid ar
thritis, systemic lupus erythematosus, 
osteoarthritis (degenerative joint dis
ease), ankylosing spondylitis, psoriatic 
arthritis, Reiter’s syndrome, and fibrosi- 
tis.”

Interested persons are invited to sub
mit their comments in writing (prefer
ably in quadruplicate and identified with 
the Hearing Clerk docket number found 
in brackets in the heading of this docu
ment) regarding this proposal on or be
fore October 6, 1977. Such comments 
should be addressed to the office of the 
Hearing Clerk, Food and Drug Adminis
tration, Rm. 4-65, 5600 Fishers Lane, 
Rockville, MD 20857, and may be accom
panied by a memorandum or brief in 
support thereof. Additional comments 
replying to any comments so filed may 
also be submitted on or before Novem
ber 7, 1977. Received comments may be 
seen in the above office between the 
hours of 9 a. m. and 4 p. m. Monday 
through Friday.

N o t e .— T he  P o o d  an d  D ru g  Adm inistration  
h as de te rm in ed  th a t  th is  docum ent does not 
con ta in  a  m a jo r  p roposa l requ irin g  prepara
t ion  o f  a n  in flation  im pact statem ent under 
E xecutive  O rder  11821 a n d  O M B  C ircular A- 
107.

Dated: June 7, 1977.
S h e r w i n  G a r d n e r , 

Acting Commissioner of
Food and Drugs.

[P R  Doc.77-19108 P iled  7 -7-77;8:45 am ]
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DEPARTMENT OF HEALTH, 
EDUCATION, AND WELFARE 

Health Care Financing Administration
SCHEDULE OF LIMITS ON HOSPITAL IN

PATIENT GENERAL ROUTINE SERVICE 
COSTS UNDER THE HEALTH INSUR
ANCE PROGRAM

Cost-Reporting Periods Beginning on or 
After July 1,1977, and Before October 1, 
1977
A revised Schedule of Limits on Hos

pital Inpatient General Routine Service 
Costs in the Medicare program, applica
ble for cost reporting periods beginning 
on or after July 1, 1977, and before 
October 1, 1977, is set forth by the Ad
ministrator, Health Care Financing Ad
ministration, with the approval of the 
Secretary of Health, Education, and 
Welfare. Section 1861 ( v ) ( l )  of the So
cial Security Act permits the Secretary 
to set prospective limits on costs to be 
recognized as reasonable based on esti
mates of the cost necessary in the effi
cient delivery of needed health services. 
The revised Schedule of Limits replaces 
the Schedule currently in effect which 
was published in the F e d e r a l  R e g is t e r  
(41 FR 26992) on June 30, 1976. The 
schedule applies to the total of the cost 
of hospital inpatient general routine 
service costs. These limits do not apply 
to the cost of special care units or an
cillary services.

The Secretary of Health, Education, 
and Welfare is strongly committed to a 
national policy of containing the rapidly 
escalating health care costs. Therefore, 
the Secretary hereby serves notice of his 
intention to publish in the near future 
for comment a proposed new schedule 
of limits which, when published in final 
form, will become effective for cost re
porting periods beginnnig on or after 
October 1, 1977. The Secretary also 
serves notice that either this or the sub
sequent schedule of limits may be re
quired to be revised to conform with any 
Federal cost containment legislation en
acted subsequent to the effective date of 
this schedule.

The initial classification system, which 
is described in the F e d e r a l  R e g is t e r  (39 
FR 20168) published June 6, 1974, was 
developed to provide for comparison of 
hospitals of similar size and in similar 
economic environments. Several refine
ments of the initial classification system 
were made effective July 1, 1975, arid are 
described in the F e d e r a l  R e g is t e r  (40 
FR 23622) published May 30, 1975.

An additional refinement was made in 
the revised schedule of limits effective 
July 1, 1976. The refinement was the 
result of changes in the size of units of 
economic environment, and is described 
in the F e d e r a l  R e g is t e r  (4 1  F R  26992) 
published June 30, 1976.

A refinement is made in the revised 
schedule of limits effective July 1, 1977. 
This limited refinement arose from the

definition of metropolitan environments 
in the New England area. Under the O f
fice of Management and Budget (OMB) 
definition, which has been used to dis
tinguish between metropolitan and non
metropolitan areas, Standard Metro
politan Statistical Areas (SMSA’s) and 
Standard Consolidated Statistical Areas 
(SCSA’s) in New England are based on 
cities and towns rather than on counties, 
as is the case in the rest of the United 
States. Because towns and cities are used 
to delineate SMSA’s and SCSA’s in New 
England, a county may be part of more 
than one SMSA or only a part of a 
county may be in an SMSA. However, 
income data supplied by the Department 
of Commerce, Bureau of Economic 
Analysis (BEA), which are used to group 
various areas according to economic en
vironment, are available only on a county 
basis. In order to use the available data, 
BEA has slightly changed SMSA defi
nitions in New England so that the 
SMSA’s follow county lines.

Therefore, under the classification 
system presently in force, a hospital 
located in the part of the county not in
cluded by OMB in the SMSA/SCSA 
would be subiect to a nonmetropolitan 
limit even though the per capita income 
of the hospital’s location had been used 
for SMSA/SCSA classification grouping 
purposes. This situation is limited to New 
England and is inconsistent with the 
classification grouping for the rest of the 
United States where the OMB and BEA 
definitions of SMSA’s consistently follow 
county lines.

In order to rectify this inconsistency, a 
change is made in the description of 
metropolitan environment used in the 
classification system. The change would 
alter the requirements for metropolitan 
status and would deem an entire county 
to be within an SMSA/SCSA if any part 
of such county was included by OMB in 
the SMSA/SCSA. Where a county con
tains the major city of an SMSA and is 
considered by OMB to be part of two or 
more SMSA’s, the entire county would 
be deemed to be part of the SMSA whose 
major city it encompasses. Where a 
county is considered by OMB to' be part 
of two or more SMSA’s and does not 
contain the major city of any SMSA, the 
county would be included in the SMSA 
having the highest per caoita income. An 
SMSA’s major city is defined as the city 
from which the SMSA takes its name. 
Where the application of this provision 
results in a provider being placed in a 
group with a limit lower than the limit 
to which it would have been subject with
out the change, the higher limit may be 
applied in the cost reporting period to 
which this schedule applies.

An additional refinement is made in 
the revised schedule of limits effective 
July 1, 1977, for nonmetropolitan areas. 
In nonmetropolitan areas, which are 
frequently single industry areas, per 
capita income levels are extremely sen-
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sitive to changes in economic conditions 
from one year to the next. This is espe
cially true where the primary source of 
income is from agriculture. In these 
cases, hospital costs usually reflect the 
trend of the area’s economy rather than 
year to year fluctuations. In order to 
provide more equitable treatment to 
nonmetropolitan areas, a change has 
been made that would base the classifi
cation of State nonmetropolitan areas 
on a 5-year per capita average income 
instead of a one year base period. In 
these areas the longer base would be 
more reflective of the economic environ
ment than a single year’s income.

The same change was considered for 
the metropolitan (SMSA/SCSA) areas. 
However, these areas do not exhibit the 
same volatility of per capita income from 
one year to the next as do the non- 
SMSA areas. This may be attributed to 
diversity in economic activity in the 
SMSA areas plus the additional benefits, 
such as supplemental unemployment 
compensation, which are available to the 
mostly unionized workers in these areas. 
Therefore, no change is being made in 
the classification system for SMSA/SCSA 
areas.

The revised Schedule of Limits retains 
the provision to protect metropolitan 
area providers, for the period in which 
this schedule is in effect from the effects 
of lower limits that might result from 
circumstances that result in a lower per 
capita income for the provider’s area. 
Thus, if a metropolitan area’s per capita 
income in a year, or a change in SMSA/ 
SCSA designation during the year, places 
the area in a group lower than in the 
previous year, the limit to be applied for 
that year will be the higher of the cur
rent period group or the immediately 
preceding year group. This provision will 
lessen the effect of unusual short-term 
fluctuations in area per capita income 
on reimbursement to individual pro
viders.

For the period in which this schedule 
is in effect the same provision will be ap
plied to nonmetropolitan providers 
which have beeif placed in a lower group 
as a result of the new classification meth
odology. SMSA and non-SMSA areas 
that are affected by this provision are 
indicated in the list of groups by an as
terisk preceding the area name.

Example: Hospital A, Bed Size: 150. 
Per capita income’ in the provider s 
SMSA. during the period on which the 
classification is based was reduced be
cause of the effects of a natural disaster. 
Provider A had been classified in Group 
I I  effective July 1, 1976, and is now clas
sified in Group IH  beginning July 1,19J<• 
The limit to be applied to Provider A be
ginning July 1, 1977, is the higher of the 
Group I I  limit or the Group HI limit.

All SMSA’s and SCSA’s have been di
vided into the following five groups 
based on per capita income. Counties, 
rather than SMSA/SCSA areas, are 
listed for New England States.

8, 1977
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