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Market Approval for Drugs
and Medical Devices

INTRODUCTION AND BACKGROUND

The Federal Government has been authorized
to regulate various aspects of drugs in the
United States since President Theodore Roose-
velt signed into law the Pure Food and Drug Act
of 1906 (113). That law was in part intended to
help prevent adulteration and misbranding of
drug products, In 1912, Congress enacted the
“Sherley amendment,” which prohibited com-
panies from making false and fraudulent cura-
tive or therapeutic claims on the labels of their
products. In 1927, Congress established the
Food and Drug Administration (FDA).

The 1938 Food, Drug, and Cosmetic Act,
passed by Congress in response to a tragic event
in which over 100 people died from ingesting a
lethal drug product, ’ increased the Federal Gov-
ernment’s regulatory control over the marketing
of drugs, devices, foods, and cosmetics. In addi-
tion to establishing several labeling require-
ments for drugs, the 1938 Act prohibited inter-
state commercial shipment of new drugs until
they had been adequately evaluated by the Fed-
eral Government to show that they were safe
under the conditions of use listed on their label.
It also authorized FDA to remove from the mar-
ket any drug it could prove to be unsafe. The
Durham-Humphrey Amendment of 1951 de-
fined criteria and categories based on levels of
drug safety for restricting a drug to legend (i.e.,
prescription only) status.

Again stimulated by a disaster, this one in-
volving fetal abnormalities caused by the drug
thalidomide, z Congress enacted the Drug

Amendments of 1962 (Kefauver-Harris amend-
ments). These amendments required drug man-
ufacturers to provide “substantial evidence”
that their products were efficacious as well as
safe. The amendments also required drug man-
ufacturers to report promptly to FDA informa-
tion concerning the safety and efficacy of their
marketed products and strengthened FDA’s au-
thority to remove unsafe or ineffective drugs
from the market. In addition, the 1962 amend-
ments authorized the notice of claimed inves-
tigation for a new drug (lND) process—a legal
mechanism used by FDA to regulate human in-
vestigations of drugs.

The Federal Government was given some au-
thority to regulate medical devices in the
original 1938 Food, Drug, and Cosmetic Act.
Congress substantially increased this Federal
regulatory authority, however, by passing the
Medical Device Amendments of 1976 (116). The
1976 amendments authorize FDA to require de-
vice manufacturers to demonstrate acceptable
levels of safety and effectiveness for their prod-
ucts. They establish three categories of prod-
ucts, and each category has a different level of
Federal control. Medical devices that are im-
planted, used in supporting or sustaining human
life, of substantial importance in preventing im-
pairment of human health, or that pose a poten-
tial unreasonable risk of illness or injury, for ex-
ample, usually are subjected to premarketing
evaluation of safety and efficacy. The 1976
amendments permit FDA to ban or remove
from interstate commerce unsafe or ineffective
devices. They also allow the Agency to restrict
the use of a device to persons with specific train-
ing or experience or to those in specified facili-
ties if the device’s safety and effectiveness can-
not be assured in general use.
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FDA’S PRESCRIPTION DRUG MARKET APPROVAL PROCESS

Since 1962, FDA has used its statutory and
regulatory authority to establish an extensive
system for evaluating virtually every new pre-
scription drug prior to its release into the gener-
al medical marketplace. By law, FDA must base
its evaluation of prescription drugs on two cri-
teria: safety and efficacy.3 The procedures used
by FDA in this premarket approval process, de-
scribed in detail elsewhere (119,144), are briefly
summarized below. To initiate human investi-
gations involving agents legally defined as “new
drugs, ” the drug “sponsor” (e.g., a manufac-
turer or an independent investigator of a new
drug) must obtain FDA’s approval. To obtain
such approval, the sponsor submits to FDA’s
Bureau of Drugs (BOD) an IND, describing the
qualifications of the investigators and the design
of the planned trials. In the IND review process,
BOD also examines data regarding the phar-
macology and toxicology of the applicant drug
collected in animal studies and in human studies
that were not subject to FDA approval (e.g.,
those conducted in foreign countries). If the
sponsor’s IND is approved, the sponsor may
proceed with clinical testing (i.e., testing in
human subjects) in the United States, After com-
pleting clinical testing under IND, the sponsor
files with BOD a new drug application (NDA)
that describes in detail the results of IND clinical
trials. The applicant drug has usually been
tested in 500 to 3,000 human test subjects (306).
By filing an NDA, the sponsor is requesting
FDA’s permission to market the new drug in in-
terstate commerce.

According to Dr. Marion J. Finkel, Associate
Director for New Drug Evaluation, BOD, FDA,
the review process for INDs and NDAs proceeds
as follows (206):

Each IND and NDA application is reviewed
by a team of FDA scientists: a physician, a phar-
macologist, a chemist, a pharmacokineticist,
usually a biometrician, and when applicable, a
microbiologist. Important NDA’s are then pre-
sented for consideration to advisory commit-
tees, of which the Bureau of Drugs has 13, con-
sisting of extramural [mostly nongovernmental]
experts in, principally, the subspecialities of
medicine, clinical pharmacology, and biomet-
rics. The committees recommend to the FDA
whether or not an NDA should be approved for
marketing and, if so, under what labeling, and
whether the sponsor should be requested to per-
form additional studies in the postmarket-
ing phase. When recommendations are made
against approval, the committees provide advice
on new studies to be done by the sponsors to ex-
plore the drug’s safety and effectiveness further.
The use of advisory committees is the FDA’s pri-
mary method for broadening the decisionmak-
ing process.

During the NDA review process, FDA re-
viewers analyze the sponsor’s summaries of
data—and when needed the actual raw data—
generated from clinical investigations. A major
task for BOD during this review process is to en-
sure that clinical experimental data support the
sponsor’s claims for the drug’s safety and ef-
ficacy that appear in the drug’s labeling. The
NDA review process usually entails delibera-
tions between FDA and a drug’s sponsor regard-
ing claims for safety and efficacy. If FDA con-
cludes that an NDA is deficient, it usually will
require the sponsor to generate new data, modi-
fy its NDA with additional information, and re-
submit the application to the Agency. Once a
sponsor obtains an NDA approval from FDA, it
is authorized to market the drug in interstate
commerce for only the specific indications (uses)
that have been authorized by FDA.

‘Food, Drug, and Cosmetic Act S505, 21 U.S. C. S 355 (1976)
part 314 (1979). The Act uses the term “effectiveness” instead of
“efficacy. ”



FDA’S MEDICAL DEVICE EVALUATION PROCESS

The Medical Device Amendments of 1976
(Public Law 94-295) require FDA’s Bureau of
Medical Devices (BMD) to classify each medical
device—on the basis of the level of regulation
necessary to ensure safety and efficacy—into
one of three regulatory classes. Products placed
in the class I category —those requiring the least
controls to ensure their safety and efficacy—are
subject only to general controls, including pre-
market notification, registration of the man-
ufacturer, prohibition of product misbranding
or adulteration, adherence to FDA-promulgated
good manufacturing practices, and compliance
with various recordkeeping requirements. Class
II products—those for which general controls
are deemed inadequate to ensure their safety
and efficacy—must comply with performance
standards either established or recognized by
BMD when existing information permits devel-
opment of such standards. General controls also
apply to class II devices unless superseded by a
standard. Class III devices—those for which
neither general controls nor performance stand-
ards alone are sufficient to ensure their safety
and efficacy—are subject to premarketing ap-
proval. (BMD can also require premarketing ap-
proval of devices for which insufficient informa-
tion is available for the development of ap-
plicable performance standards. ) Class III de-
vices are subject to general controls.

SAFETY AND EFFICACY CRITERIA

The Food, Drug, and Cosmetic Act mandates
FDA to require a drug sponsor to: 1) collect, by
all methods reasonably applicable, data that
demonstrate a drug’s safety, and 2) generate
“substantial evidence” from controlled trials to
show that the drug is efficacious for use under
the conditions set forth in the proposed labeling
(144). Although the Act provides no definitions
and little guidance for the meanings of safe and

The process BMD uses to evaluate the safety
and efficacy of new class 111 medical devices is
similar to that used by BOD in its NDA reviews.
BMD, however, is required by law to use its ad-
visory panels during a product’s review,
whereas BOD’S use of advisory panels is discre-
tionary. BMD is also authorized to use another
premarketing approval process, the product de-
velopment protocol (PDP). PDP was designed
to encourage the development of, and to stream-
line the approval process for, innovative medi-
cal devices. During a PDP process, investigation
of a device and the development of information
necessary for its premarket approval are merged
into one regulatory mechanism. BMD works
closely with the manufacturer while informa-
tion to support the device’s safety and effec-
tiveness is being developed. The 1976 Medical
Device Amendments also include an investiga-
tional device exemption (IDE) provision. IDE
allows FDA (technically, the Secretary of
Health and Human Services) to exempt a new
device from other provisions of the amendments
to permit controlled testing of new devices prior
to commercial marketing. The IDE process is
similar to the IND process that BOD uses.4

445 FR 3732.

effective, 5 it does describe “substantial evi-
dence” of effectiveness as follows (144):



The term “substantial evidence” means evi-
dence consisting of adequate and well-controlled
investigations, including clinical investigations,
by experts qualified by scientific training and ex-
perience to evaluate the effectiveness of the drug
involved, on the basis of which it could fairly
and responsibly be concluded by such experts
that the drug will have the effect it purports or is
represented to have under the conditions of use
prescribed, recommended, or suggested in the
labeling or proposed labeling thereof.

Because no drug is absolutely safe or always
effective under all conditions of use, FDA
weighs a drug’s benefits in comparison to its
risks. In FDA’s evaluation process, an applicant
drug’s safety and efficacy are compared to the
safety and efficacy of approved products or
medical procedures used to achieve similar ther-
apeutic objectives. Comparisons are also made
with the effects of inert substances (placebos).
According to Dr. Marion J. Finkel of FDA (204):

A drug cannot be considered safe if it is less ef-
fective and has more side effects than other
drugs labeled for the same indication. It might
be safe for certain subpopulations or certain re-
stricted indications, however.

According to Dr. Robert Temple of FDA (594):

We’re not supposed to refuse approval be-
cause of lesser effectiveness, but we can on
grounds of lesser safety which reduces the bene-
fit/risk ratio. Relative effectiveness can be noted
in labeling.

FDA also uses such comparisons when selecting
NDAs for its priority review or “fast track” re-
view process.

FDA has published 25 clinical guidelines that
define the types of studies it deems appropriate
to use to establish safety and efficacy of a drug.
The performance criteria used to evaluate an in-
dividual drug’s safety and efficacy, however,
can vary among different pharmacological
classes. This variance results from the imprecise
nature of pharmacologic intervention in disease.
The benefits and risks of a drug can vary from
disease to disease, from population to popula-
tion, and from clinical situation to clinical situa-
tion. Drug-induced hair loss, for example, is
often viewed as an acceptable risk of taking a
drug that is an effective treatment for cancer,
especially when no other effective therapy ex-
ists. The same side effect, however, would prob-
ably not be acceptable for a drug that reduces
the severity of a minor, self-limiting condition.

The complete risk-benefit analysis of a drug,
therefore, is not based solely on statistical
evaluation of data on safety and efficacy gener-
ated from clinical trials but also on “the context
of the disease for which [the drug] is intended,
the availability of other therapeutic modalities,
including other forms of pharmacologic
py, and public health implications of its

thera-
avail-

ability” (144).

The task of evaluating the safety and efficacy
of drugs, as well as FDA’s ability to perform this
task, has been subjected to extensive analysis
and debate (119,144,242,613).

CURRENT ECONOMIC CONSIDERATIONS IN FDA’S DRUG AND
MEDICAL DEVICE APPROVAL PROCESSES

FDA does not directly use economic criteria
in its approval processes for drugs and medical
devices. The Agency’s primary statutory au-
thority, the Food, Drug, and Cosmetic Act, nei-
ther authorizes nor prohibits the use of econom-
ic criteria in FDA’s evaluation of applicant
drugs and devices. The legality of using cost ef-
fectiveness to help evaluate new drugs and de-
vices has not been tested.

Although FDA does not formally assess the
potential economic impact a drug or medical de-
vice might have on the allocation of health care
resources, some FDA actions may be based indi-
rectly on —or taken in spite of—economic con-
siderations. Further, some FDA actions certain-
ly have economic impacts. Several examples are
cited below.
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Classifying the Potential Therapeutic Impor-
tance of New Drugs: FDA sets priorities for its
review of new drugs according to the potential
therapeutic usefulness of each applicant drug.
This priority-setting process supposedly begins
within 6 months after a sponsor submits an IND
to FDA (206). On the basis of preliminary in-
formation about a drug’s pharmacological ef-
fects and on data from clinical trials, a drug is
assigned a number and a letter derived from the
following classification schemes (221):

Numerical Classification
New molecular entity not previously
marketed in the United States.
New salt, ester, or derivative of an active
moiety marketed in the United States.
New formulation of a compound mar-
keted in the United States.
New combination of two or more com-
ponents not previously marketed togeth-
er in the United States.
Product duplicates a drug marketed by
another firm in the United States.
Product already marketed by some firm
in the United States; approval being
sought for new indication of use.

Letter Classification
A =

B =

c=

The

major therapeutic advance over other
currently available drugs, etc.
modest (or moderate) therapeutic ad-
vance over other currently available
drugs, etc.
little or no appreciable therapeutic ad-
vance over other currently available
drugs, etc.

purpose of using a drug classification
scheme-of this type is to expedite the review of
data for drugs that represent important new
therapeutic entities. FDA seeks to review NDAs
submitted for drugs it assigned a 1A or IB rating
as expeditiously as possible; such reviews re-
ceive high priority by BOD (206).

Even though the criteria used to classify a new
drug are based on scientific data relating to a
drug’s clinical safety and efficacy, there are in-
direct economic consequences of FDA’s selec-
tion process. The expeditious review and result-
ant early marketing of a new drug that repre-

sents a major therapeutic breakthrough in the
treatment of a heretofore uncontrollable disease
could help reduce the use of existing treatment
measures, such as hospitalization and surgery.
The recently introduced drug cimetidine, for ex-
ample, appears to provide safe, effective, and
relatively inexpensive (compared to hospitaliza-
tion or surgery) treatment for duodenal ulcers;
using cimetidine, some ulcer patients may avoid
hospitalization (203,632). FDA rated cimetidine
as a 1A drug. If indeed the use of cimetidine
reduces ulcer patients’ hospitalizations and
surgery, then an expeditious FDA review and
approval of the drug could help reduce medical
expenditures for the treatment of duodenal
ulcers. A complete analysis would include cal-
culations of the potential economic impacts of
delaying the review of one or more other INDs
or NDAs, in order to expedite cimetidine’s ap-
plication review.

According to FDA’s Dr. Marion J. Finkel
( 2 0 5 ) :

NDAs for 1A and IB drugs are full NDAs,
containing all of the safety and efficacy data re-
quired for any NDA. Expeditious review of
these merely means that the NDAs do not wait
their turn in the pipeline but are reviewed before
NDAs with lesser classifications . . .

Rarely, FDA will accept an NDA for a 1A
drug without as much long term human (or ani-
mal) safety data required for NDA approval.

In at least some cases, however, the expedi-
tious review of an important new drug might re-
sult in an incomplete assessment of the drug’s
safety, and an unexpectedly significant level of
adverse reactions to the drug might occur. To
help prevent such an occurrence, FDA can—and
sometimes does—ask a sponsor to conduct post-
marketing surveillance as a condition of ap-
proval for a new drug (131).

Use of Abbreviated New Drug Applications
(ANDA) and “Paper” NDAs: Two examples of
the indirect use of economic considerations in
FDA’s drug approval processes are the ANDA
and the so-called “paper” NDA. The ANDA
process enables a drug manufacturer to obtain
from FDA marketing approval for a “generic”
drug product that is purported to be an identical
version of an already approved product, usually



after the originator’s patent has expired. Be-
cause of FDA’s earlier interpretation of the
Food, Drug, and Cosmetic Act, ANDAs are cur-
rently only used for products originally ap-
proved by FDA between 1938 and 1962. FDA is
preparing a policy, however, that will permit
the use of ANDAs for products approved after
1962. A manufacturer can obtain an ANDA es-
sentially by demonstrating that it complies with
FDA’s current good manufacturing practices
and labeling requirements and that it can make
a product that is at least chemically equivalent
and supposedly bioequivalent to the origina-
tors. Although evidence of chemical equiva-
lence is always required, the FDA Commission-
er can forgo requiring evidence of bioavailabil-
ity in the ANDA process for a given drug.

“Paper” NDAs are designed to permit a drug
manufacturer to meet the requirements for sub-
mitting evidence of the safety and efficacy of its
post-1962 product by citing existing data from
published clinical trials involving a chemically
equivalent, previously approved product. The
legality of “paper” NDAs was challenged in
court by the Pharmaceutical Manufacturers As-
sociation (PMA) and a few major drug manu-
facturers (473). The court dismissed the suit on
the grounds that the plantiffs had not exhausted
their administrative remedies within FDA, so
PMA has filed a petition that: 1) questions
FDA’s authority to implement a “paper” NDA
policy, and 2) requests that if such a policy is
implemented by FDA, it be done through the of-
ficial notice and comment rulemaking pro-
cedure.

The primary purpose of both the ANDA and
“paper” NDA modifications in the new drug ap-
proval process is to facilitate the marketing ap-
proval of drug products identical to those that
FDA has previously found to be safe and effica-
cious on the basis of data supplied in a product’s
original NDA. These mechanisms are designed
to prevent unnecessary work burdens on FDA’s
resources. The use of ANDAs and “paper”
NDAs is supposed to increase the availability of
FDA staff to review NDAs submitted for inno-
vative drugs, e.g., those categorized by FDA as
1A. The use of these mechanisms also eliminates
the need for sponsors to conduct duplicative

clinical trials. Thus, manufacturers’ expenses
associated with entering some existing drug
product markets can be reduced.

Removal of Diethylstilbestrol (DES) From
Animal Feed: The estrogenic compound DES
was used by poultry and other livestock raisers
for many years to increase the muscle and fat
content of their animals. FDA first approved
such use of DES in 1954.6 After that, DES was
used in animal feed to reduce the total feed
intake necessary to achieve maximum animal
weight gain. Furthermore, some studies showed
that the use of DES in animal feed helped reduce
the cost of raising poultry and other livestock.
Theoretically, therefore, the use of DES may
have helped contain poultry and meat prices for
consumers.

Ingestion of DES by humans, however, was
eventually correlated with an above-normal risk
of developing certain types of cancer, such as
adenocarcinoma of the vagina or the cervix.7

Because of DES’s cancer-producing potential,
FDA attempted several times to remove this
substance from animal feed.

The authority for its efforts was the Delaney
clause,8 a proviso added to the 1958 food addi-
tive amendment to the Food, Drug, and Cos-
metic Act:

. . . no additive shall be deemed to be safe if
found to induce cancer when ingested by man or
animal . . .

This clause was reiterated in the 1968 animal
drug amendments to the same Act.’ Under the
animal drug amendments, approvals for the use
of new animal drugs, which are used in the live-
stock industry for the treatment and prevention
of disease and as growth promoters, are to be
granted only after a two-part evaluation by
FDA, First, FDA must determine that the drug is
safe and effective for use in animals. Second, it
must assess the safety of potential residues that
might occur in food derived from treated ani-
mals. 10 —.

“44 FR 54853.
?44 FR 54852.
‘Sec. 409(c)(3)(A), Food, Drug, and Cosmetic Act, 21 U. S.C.

348(c)(3)(A),
‘Sec. 512, 21 U,S.C. 360b.
losec, 512, 23 U. S.C. 360 b(d)(l ).



After evaluating and finding DES to be a car-
cinogenic substance, in 1972, FDA attempted to
ban its use in animal feed. That effort termi-
nated in a litany of legal proceedings with the
livestock industry and animal feed manufactur-
ers. ” On January 12, 1976, therefore, FDA once
again initiated a legal process to remove DES
from animal feed. This time, the Agency also
issued an inflation impact statement regarding
its proposed ban of the use of DES. I* The state-
ment concluded:

1.

2.

3.

4.

5.

There are no satisfactory alternatives to
the Agency’s proposed action which are
consistent with the legal constraints im-
posed by the Federal Food, Drug, and
Cosmetic Act as amended.
Operating expenses to feedlot producers
of cattle for feed and other items are esti-
mated to decrease by $156 million during
the first year following a DES ban. These
increased costs are expected to fall sub-
stantially over the longer term as substi-
tutes to DES become available in greater
quantities.
Retail prices of beef are estimated to rise
by about 2 cents per pound, meaning the
per capita cost of beef to consumers at
current levels of consumption would in-
crease from $2 to $3 annually. The aggre-
gate consumer impact is estimated at $.503
million.
A ban on DES would not cause major in-
flation impacts, as defined by the HEW/
OMB criteria, in the areas of competition,
productivity, supplies of materials, or use
of energy.
The benefits from implementing the pro-

On June 29, 1979, then FDA Commissioner
Donald Kennedy ordered the withdrawal of ap-
proval of the new animal drug application for
DES. *3 In taking this action to ban the use of
DES, Commissioner Kennedy stated:

FDA is not authorized, under the Food, Drug
and Cosmetic Act, in considering the question of
whether a new animal drug has been shown to
be safe for use, to weigh the “socio-economic”
benefits that that drug provides against a health
risk to the ultimate human consumers of treated
animals. Even were I to attempt to weigh the
benefits of DES against its risks, this record
would not provide sufficient information to
compute the risk associated with DES or to de-
termine whether, and to what extent, use of DES
provides any health benefit or even any econom-
ic benefit to society.

This case study illustrates one situation in
which FDA interpreted the Delaney clause of the
Food, Drug, and Cosmetic Act (its primary stat-
utory authority) to mean that in its decisions
concerning the removal of carcinogenic sub-
stances from the market, it cannot consider the
results of economic analyses.

Evaluation of an X-Ray Equipment Perform-
ance Standard Established by the Bureau of Ra-
diological Health (BRH): This case illustrates
FDA’s use of cost-benefit analysis to evaluate
one of its regulations.

In 1972, FDA’s BRH promulgated regulations
containing a performance standard for medical
diagnostic X-ray systems and their major com-
ponents. 14 These regulations, among other
things, required X-ray equipment manufactur-
ers to certify that all specified components man-
ufactured after August 1, 1979, comply with the
new standard. Another provision stated that
after August 1, 1974, no uncertified components
could be assembled or reassembled into an X-
ray system. 15 The purpose of these regulations
was to help ensure the radiation safety of diag-
nostic X-ray systems. ‘b

In 1974, BRH estimated the costs and benefits
associated with these regulations. The Bureau



estimated, for example, the expected numbers
and costs of X-ray systems which would be mar-
keted under the new performance standards.
Upon reviewing 3 years of experience with the
regulations for diagnostic X-ray systems, BRH
realized that their earlier estimates of certain
costs and benefits were incorrect. In 1978, using
data not previously available, BRH conducted a
second analysis of costs and benefits derived
from the 1972 regulations. On the basis of this
second analysis, BRH concluded: 17

1.

2.

3.

The provisions of section 1000.16 that are
effective after August 1, 1979, will affect
only a small fraction of the uncertified X-
ray systems currently in use.
The total impact of this regulation, in
terms of increased cost for the X-ray
equipment or interruption of health care
delivery, may be significant.
For those uncertified systems that would
be affected, by virtue of their sale and re-
location, section 1000.16 is not likely to
be a cost-effective approach to improve
the radiation safety performance of X-ray
systems.

Based on these conclusions, BRH, through the
rulemaking process, modified its earlier regula-
tions by, among other things, permitting the in-
stallation of uncertified components into exist-
ing systems whose components are all uncerti-
fied and permitting the continued reassembly of
uncertified equipment. It also clarified certain
aspects of its performance standard for X-ray
systems. 18

‘71bid.
‘f144 FR 49667.

Incorporating Costs-Savings Studies Into
Vaccine Approval Decisions: In its recently
published report on viral and rickettsial vac-
cines, FDA’s Panel of Review of Viral and Rick-
ettsial Vaccines identified economics as a major
consideration in the evaluation of vaccines .19
The panel noted that because adequate data are
often lacking, economic considerations are
often ignored in such evaluations.

The panel stated:

These data would contrast the cost of a vac-
cine and its administration plus the costs (medi-
cal care, rehabilitation, impairment of ability to
earn income) of vaccine-related disease with
costs of a similar nature that would have ac-
crued from cases of the natural disease.

The panel further stated:

For an “acceptably safe” and effective vaccine
against a serious disease, , . . the ratio should
be highly favorable. However, if the preventable
disease occurs chiefly in young children and is
infrequently associated with permanent seque-
lae, a different answer might result. The ques-
tion then might become “how much cost can be
justified to prevent one crippling or lethal case of
disease?” This clearly requires societal rather
than scientific judgment.

This panel has strictly an advisory capacity
within FDA, and its reports do not reflect offi-
cial FDA policy, The panel’s discussion of eco-
nomics in the vaccine evaluation process, how-
ever, does illustrate some concern among FDA’s
advisors for evaluating the potential economic
impacts of vaccines.

1’45 FR 25665.

POTENTIAL APPLICATION OF CEA/CBA

In order to facilitate the discussion presented
in the next section of this chapter on the implica-
tions of including cost-effectiveness criteria in
the market approval process, OTA has devel-
oped the hypothetical model of a cost-effective-
ness analysis (CEA) outlined below. It is very
important to keep in mind that the use of the
model for illustrative purposes does not negate
or diminish any of the weaknesses or possibil-
ities for misuse involved in formal cost-effec-

tiveness analyses/cost-benefit analyses (CEA/
CBAS) that seek a single, quantitative bottom-
line, such as a cost-effectiveness ratio. Such a
ratio is used in the model because 1 ) it points out
some of the data and other problems related to
use of bottom-lines, and 2) it is possible, given
the quantitative nature of FDA’s regulatory
process, that use of a CEA ratio might be seri-
ously considered by the agency if CEA were
added to its mandate.
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OTA’s model is simplistic by intent and does
not address the numerous assumptions and vari-
ations that are possible. Several caveats and
assumptions should accompany an analysis
such as the one presented. Potential method-
ological problems associated with the use of
CEA in general are explained in detail in a
background paper of this assessment.zo Addi-
tional problems with its use in market approval
processes are explained below. One problem,
for example, is that data for some important
variables would be difficult, if not impossible,
to obtain.

In assessing a drug’s cost effectiveness, FDA
might first assess the agent’s efficacy and safety
and quantify its effects into measurable units of
“net health effect. ” Let us assume, for example,
that an NDA is submitted for applicant drug
“D,” which is used to treat high blood pressure
(hypertension). Let us also assume that in pre-
marketing clinical trials, drug “D” consistently
lowered by 10 percent blood pressure in 50 per-
cent of tested hypertensive patients, and that
such a drop in pressure could be correlated with
a 5-percent reduction in morbidity and mortali-
ty (e.g., heart attacks, strokes, and kidney dis-
ease). Suppose drug “D” also produced undesir-
able side effects that in premarketing clinical
trials accounted for a 2-percent increase in days
of disability in the tested population. Let us also
assume that the tested population accurately
represents the general hypertensive population.

To calculate the “net health effect” of drug
“D,” all such positive effects (e.g., 5-percent
reduction in mortality) and negative effects
(e.g., 2-percent increase in disability caused by
side effects) would have to be converted into a
uniform and measurable unit of health .21 The
“net health effect” of drug “D” could then be
calculated for each indication listed on the pro-
posed drug labeling (e.g., treatment of moderate
hypertension in ambulant patients). Specific
conditions of use (e. g., in conjunction with
other drugs) and peculiar effects in special pop-

ulations (e. g., the elderly) could be accounted
for in the calculation of net health effects.

Once the drug’s effects were converted into
measurable units of “net health effects, ” the “net
cost” of achieving a desirable level of health ef-
fect (e.g., a 5-percent reduction in mortality and
morbidity) would have to be calculated. A “net
cost” could include such items as the cost of pur-
chasing the drug, the cost of treating drug-in-
duced side effects, and perhaps the cost of treat-
ing other illnesses in the persons whose lives are
saved by the use of drug “D. ” Subtracted from
such costs could be savings resulting from any
reduced costs of hypertension treatment (e. g.,
lower use of previously approved drugs or de-
cline in hospitalizations and in physician office
visits) resulting from the use of applicant drug
“D.”

At the conclusion of this phase of the anal-
ysis, one could construct a ratio of net cost in
dollars to one unit of “net health effect”
achieved through the use of drug “D” in the
treatment of hypertension, e.g.:

Cost-effectiveness ratio = Net cost
Unit of net health effect

In the next phase of the analysis, the net cost
(in dollars) of achieving a desired net health ef-
fect through the use of drug “D” would be com-
pared with the net cost of achieving the same net
health effect by using an existing approved
treatment modaIity (e.g., another drug, sur-
gery, or biofeedback) to lower blood pressure.
Such a comparison of costs would require that
cost-effectiveness ratios, i.e., net cost (in dol-
1ars)/unit of net health effect, be derived for
each hypertension treatment modality. The fol-
lowing hypothetical ratios for example, might
be derived:

Hypertension treatment Net cost/uniform unit
modality of net health ef}ect

Applicant drug “D”. . . . $400
Approved drug “A” . . . $250
Surgical procedure “X” . $3,000
Biofeedback . . . . . . . . . $100

Let us assume that no other treatment of hyper-
tension was available at the time of the analysis.

The final phase of such an analysis would be
to establish criteria for judging the cost-effec-



tiveness ratios for each treatment modality and
for using such ratios to help determine if appli-
cant drug “D” should be approved. In the exam-
ple above, if a criterion for market approval
were that the applicant drug had to produce one
unit of “net health effect” at a cost lower than
the cost of using any other approved antihyper-
tensive drug, then drug “D” might not be ap-
proved. If such a criterion included comparison
with other approved forms of hypertension
treatment, then drug “D” would presumably be
approved if compared with surgery, although it
might not be approved if compared with bio-
feedback. When one considers in this hypotheti-
cal evaluation process the need for a variety of
available treatment modalities to meet individ-
ualized patient situations, then the relatively

small differences in cost effectiveness between
applicant drug D, biofeedback, and approved
drug A become much less important.

Cost effectiveness might be used in formal re-
view processes of drugs that have been mar-
keted for a number of years, instead of those for
new drugs. FDA conducts at least three such re-

view processes, and to date, the Agency has not
used cost effectiveness in any of them. First, in
its drug efficacy study implementation project,
FDA is conducting a one-time review of the ef-
ficacy of drug products approved between 1938
and 1962 (131). The Agency categorizes prod-
ucts according to their documented clinical ef-
ficacy, has removed from the market some
products for which efficacy documentation is
lacking (e.g., selected fixed-dosage antibiotic
combination products), and is attempting to re-
move other such products. Second, in its Over-
the-Counter (OTC) Drug Review Program,
FDA is conducting a one-time review of the safe-
ty and efficacy of several hundred ingredients
used in OTC or nonprescription drug products.
Third, FDA (technically, the Secretary of Health
and Human Services) has authority to remove
from the market a drug that represents an “im-
minent hazard” to the public’s health. When this
authority was exercised to remove the antidia-
betic drug phenformin from the market, FDA
extensively reviewed the drug’s safety and to
some extent its efficacy.

IMPLICATIONS OF CEA/CBA IN MARKET APPROVAL:
GENERAL FINDINGS

As described in chapter 2, CEA is an analyti-
cal device that can be used to help decision-
makers allocate resources, usually in the public
sector. The primary purpose of FDA’s drug and
medical device market approval processes is to
protect the public from unsafe and ineffective
products. FDA’s marketing approval processes
do, however, indirectly influence the allocation
of public resources in at least two ways. First,
the types of regulations and procedures estab-
lished by FDA affect the allocation of its operat-
ing budget. Second, many—if not most—of the
drugs and medical devices approved by FDA
eventually are used in health care services that
are paid for through publicly financed pro-
grams, such as medicare and medicaid.

The use of cost effectiveness as a criterion in
FDA’s market approval processes for drugs and
medical devices would require a substantial shift

in the Federal Government’s approach to regu-
lating the medical care marketplace. At present,
no Government effort is designed explicitly to
reduce medical expenditures by directly slowing
down or stopping the market introduction of
medical goods and services. The Federal Gov-
ernment does not extensively evaluate the cost
effectiveness of drugs or medical devices in any
of its efforts to contain health care costs. Con-
ceivably, such evaluation could take place in the
National Center for Health Care Technology,
which advises the Health Care Financing Ad-
ministration (HCFA) on reimbursement policies
for selected medical technologies. Results of
CEAS involving drugs and medical devices
could be incorporated into HCFA’S policies for
reimbursing the use of selected drugs and medi-
cal technologies under medicare, medicaid, and
any other federally operated health insurance
program.
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Potential Positive Effects

There are at least two hypothetical positive
effects of incorporating CEA into FDA’s market
approval process for drugs and devices.

First, manufacturers could formally incorpo-
rate cost-effectiveness criteria, based on societal
values, into their research, development, and
marketing strategies. Manufacturers most likely
do use some form of CEA/CBA to allocate their
R&D expenditures. The primary criteria used in
such allocations, however, may emphasize such
items as total sales, market portions, and re-
turn-on-investment. If FDA used criteria such as
reduced treatment costs, improved levels of
health, and improved efficiency in disease pre-
vention or treatment, then more manufacturers
might develop new products and seek new mar-
kets where existing treatment or prevention
measures are ineffective or inefficient. Some in-
dustry representatives claim that the leading
drug research firms currently include such pub-
lic health criteria in their research priorities. The
existence of orphan drugs (i.e., existing agents
for which there is a small, demonstrated clinical
need but no manufacturer), however, indicates
that at least for certain products, profitability
takes precedence over societal need. Conceiv-
ably, such use of CEA could help the Govern-
ment encourage participation by drug and medi-
cal device manufacturers in public efforts to de-
velop more cost-effective medical technologies.

Second, if FDA were able to accurately assess
the cost effectiveness of an applicant medical
device or drug, the Agency might help reduce
expenditures for inefficient products by keeping
them off the market entirely. By evaluating the
cost effectiveness of medical devices and drugs
in the market approval process, the Govern-
ment would be assessing a product very early in
its diffusion process. Perhaps this early evalua-
tion process would lead to better direction—and
perhaps an expansion—of experimentation with
new drugs and devices. At present, substantial
non-FDA-approved clinical experimentation
with newly approved drugs takes place in un-
controlled situations. Such early evaluation,
however, would have no effect on the inefficient
use of drugs and medical devices found to be
cost effective in clinical trials.

Potential Problems

Among the consumer advocates, FDA em-
ployees, and representatives of the pharmaceu-
tical industry surveyed in this assessment, there
appeared to be widespread agreement that cost
effectiveness is not an appropriate criterion to
use in the drug and medical device approval
process. Using information and ideas obtained
from several individuals, OTA developed the
following analysis of potential problems.

First, the market approval process may be too
early in the life of a drug or medical device to
evaluate its cost effectiveness; information re-
garding a product’s safety and efficacy are usu-
ally available for only one or two indications of
use at the time a sponsor submits an initial NDA
for a new drug or an application for approval of
a new device. Data regarding a drug’s safety and
efficacy in medical conditions not listed in the
product’s official labeling are not often gener-
ated until a product has been marketed for at
least a few years. If a new drug or medical de-
vice were not approved for marketing because
its cost effectiveness did not compare favorably
with already approved products, then the new
product might never be fully evaluated, particu-
larly in the treatment of medical problems other
than the one(s) studied initially. The total bene-
fits, risks, and cost effectiveness of drugs that
are used in the treatment of more than one medi-
cal problem often may not be known for several
years after the product’s initial development.
Examples of such products include propranolol
used in the treatment of angina, migraine head-
aches, and hypertension; selected antibiotics
used in the treatment of acne; amantadine used
in the treatment of parkinsonism; and phenyto-
in used in the treatment of certain cardiac ar-
rhythmias. In addition, rare or delayed-onset
adverse drug reactions, for example, drug-in-
duced cancers, would not likely be included in
premarketing CEA.

James B. Russo, SmithKline Corp., offers an
industrial concern about the use of CBA in the
market approval process for drugs (529):

Our primary concern is over the fact that cost-
benefit analysis in the drug area is a new disci-
pline, and one which simply must not be widely
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applied, particularly in the area of new drug ap-
proval, until we have real confidence in its pre-
dictive reliability . . . I don’t really know how
to state that point as strongly as I’d like to.
Think back to probenecid. The drug was devel-
oped to slow the excretion of penicillin from the
kidney, because in those days penicillin produc-
tion was inadequate. By the time probenecid
was shown to be safe and effective for that pur-
pose, penicillin was coming out of the industry’s
ears. Had that NDA been looked at on the basis
of the product’s cost against its possible benefits
in prolonging blood levels of penicillin, work on
the drug would have been stopped in the early
‘50s. Of course, once it was found that it speeded
the excretion of uric acid, an entirely new and a
relatively important means of relieving gout be-
came a possibility, It isn’t simply a matter of
NDA approval. If we knew we would have to
pass that kind of test at the NDA stage, I fear
that a lot of projects would be cancelled long be-
fore we had practical information on the drug’s
full potential.

In recent years, however, FDA has approved
very few NDAs to add to a previously approved
product’s official labeling a new major indica-
tion that required data from new clinical trials.
Between January 1, 1974, and September 30,
1979, for example, FDA approved 4 such NDAs
out of a total of 484 total NDA approvals for all
reasons (221). There are, however, 362 active
commercial INDs for products being used for in-
dications not currently listed in the products’ of-
ficial labeling. In addition, for perhaps hun-
dreds of approved products, FDA has permitted
manufacturers, through the supplemental NDA
process, to make minor modifications (i.e, those
not requiring manufacturers to sponsor new
clinical trials) in their products’ official indica-
tions for use. The extent to which marketed
drugs are used for unapproved indications is not
known. Manufacturers often have no economic
incentives to seek FDA approval for popular,
unofficial clinical uses of their products.

Second, the calculation of costs needed to
assess the cost effectiveness of a new drug would
require FDA to either: 1) use existing estimates
of costs of treating illnesses using alternative
forms of therapy, or 2) generate new data bases.
Problems encountered in using existing data
bases are discussed in a background paper of

this assessment .22 At present, FDA has no intra-
mural capability for generating new data re-
garding the treatment costs for selected diseases.
Conceivably, FDA could ask or require drug
and medical device manufacturers’ to submit
estimates of the costs of treatments provided
during the clinical testing of a new drug. Mean-
ingful estimates of treatment costs might be dif-
ficult to calculate, however, because the prices
charged for medical care are dynamic and can
vary substantially among geographical regions.

At the time FDA approves a drug or medical
device, it does not know—nor can it influence—
how much a manufacturer will charge for its
newly approved product. FDA could ask a man-
ufacturer to estimate a product’s selling price.
Apparently, however, this task would be diffi-
cult for manufacturers to accomplish at the time
of market approval. Further, the price of a drug
or medical device will likely change over time,
and cost-effectiveness information calculated at
the time of market approval would likely
change.

Third, the effect on competition of using cost
effectiveness as a criterion for market approval
of drugs and medical devices is unknown. Po-
tential implications vary substantially depend-
ing on how FDA might use the cost-effectiveness
criterion.

If FDA assumed the responsibility for con-
ducting CEAS, theoretically manufacturers
would not be burdened with the expense of de-
veloping the capability to conduct such anal-
yses. Most research-based companies, however,
would likely establish their own capabilities; at
least two pharmaceutical firms currently per-
form CEAS on some of their products. One com-
pany, Merck Sharp and Dohme, developed a
computerized cost-benefit model to illustrate the
costs and benefits of its pneumococcal vaccine
(464). Another pharmaceutical manufacturer,
SmithKline and French, has extensively studied
the costs and benefits of the use of one of its
drugs, cimetidine, in different populations
(529). If FDA required each sponsor of every
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new drug or medical device to conduct CEA as a
part of the premarketing approval processes for
drugs and devices, then the use of cost effec-
tiveness would add to the financial and regula-
tory hurdles of new product introduction. Con-
ceivably, that situation could reduce manufact-
urers’ willingness to bring a new product to
market and could reduce competition.

If FDA required only the original manufac-
turer of a new drug or medical device (i.e., one
not previously marketed in the United States) to
analyze the cost effectiveness of its product,
then the burden of conducting such analyses
would fall primarily on the leading innovating
companies.

If FDA used cost effectiveness as a criterion
for the marketing of only new therapeutic enti-
ties, and not for either generic or “me too” prod-
ucts,23 and if manufacturers perceived such a
task as too expensive, then manufacturers might
attempt to break into existing markets for multi-
ple source products rather than to develop new
drugs and create new markets.

If FDA applied cost-effectiveness criteria to
“me too” type products, then a manufacturer
might lower the introductory price of its new
product in order to make it compare favorably
to already-approved products in the same thera-
peutic category. Once a product was marketed,
however, its manufacturer could alter its price,
and FDA has no authority to control the price of
approved drugs and medical devices. Excessive
increases in postapproval prices would likely be
limited by competition in the marketplace for
similar products.

Fourth, the use of CEA to evaluate new drugs
and medical devices would require extensive re-
sources, substantial time, and creative applica-
tion of existing data. FDA would likely have to
compare the relative safety, efficacy, and cost of
an applicant product with those same character-
istics of marketed products. In order to perform
such comparisons, FDA would have to do the
following:

●

●

●

quantitatively assess the safety (risks) and
efficacy (benefits) of each marketed drug
and medical device;
establish standards for clinical efficacy,
safety, and cost of each available form of
treatment—and possibly prevention—in
numerous disease states (note: such stand-
ards could be incorporated into a mono-
graph system such as those used for OTC
drug products and antibiotics); and
calculate cost-effectiveness information for
the use of each drug and medical device in
specialized populations, such as the elderly
and persons with specific medical prob-
lems.

Although it is debatable whether FDA has
statutory authority to evaluate new products
relative to currently marketed products, a pro-
vision in the Senate-passed version of the Drug
Regulation Reform Act of 1979 would allow
FDA to consider formally and explicitly the
“benefits and risks of available therapies” when
evaluating applicant drugs in the NDA review
process.

Fifth, the cost effectiveness of different prod-
ucts would vary substantially depending on the
forms of treatment being compared. A compari-
son between a new drug and a surgical proce-
dure in the treatment of a selected medical prob-
lem, for example, could yield large differences
in cost-effectiveness ratios. Such a comparison
might be useful to FDA in its evaluation of the
drug. The information yielded could be helpful
in the evaluation of the new product, especially
if the product were a new chemical entity that
represented a therapeutic breakthrough. Ulti-
mate treatment for uncontrollable malignant
hypertension in a young person, for example,
has been the removal of one or both kidneys
(nephrectomy). Until recently, many cases of
this disease have not been controllable through
the use of drugs. A potent new antihypertensive
drug, minoxidil, has been shown to effectively
lower very high blood pressure, and in some
studies, its use reduced the need for nephrec-
tomies (482). There is no other product on the
market that resembles minoxidil either chemi-
cally or therapeutically. When compared to sur-



gical removal of the kidneys, minoxidil would
likely be quite cost effective for some patients.

Comparisons between two drugs, however,
especially two drugs with similar therapeutic ef-
fects, would likely yield only small differences
in cost-effectiveness ratios. Small differences
would be of little value. Thiazide diuretics, for
example, represent another form of antihyper-
tensive drug therapy. There are approximately
30 different single-entity thiazide diuretic prod-
ucts on the market, and each one produces very
similar therapeutic and adverse effects. In cost-
effectiveness comparisons among these 30 prod-
ucts, the differences in cost-effectiveness ratios
would likely be very small; hence such compari-
sons would likely be of little distinguishing val-
ue in FDA’s NDA review process for a new thia-
zide diuretic.

Sixth, the cost effectiveness of a drug or a
medical device might be influenced more by the
conditions of its use than by its demonstrated ef-
ficiency in premarketing clinical trials. Factors
such as dosage regimen, route of administra-
tion, and palatability (taste) all could influence
a product’s acceptance by patients and hence af-
fect its cost effectiveness. Even if FDA were able
to accurately assess the cost effectiveness of a
drug or medical device at the time of market ap-
proval, such an assessment might not accurately
predict the efficiency of the product in general
use.

Seventh, if FDA used cost effectiveness as a
criterion in its drug and medical device market

approval processes, the Agency would have to
rely on speculative and uncertain data for two
important valuations. First, FDA measures the
safety and efficacy of drugs and medical devices
in terms of changes in physiologic functions, not
in terms of changes in a person’s overall health
status. The efficacy of an antihypertensive drug,
for example, is evaluated on the degree to which
the drug reduces a person’s blood pressure. FDA
does not quantify the effect a drop in blood
pressure would likely produce in the health
status of a hypertensive patient. Second, FDA
analysts would face the challenge of assessing
the economic value of physiological changes—
and if possible of those in health status—among
persons using the medical device or drug.

Eighth, by using cost effectiveness as a cri-
terion in the market approval process for drugs
and devices, FDA might be extending its role
beyond the scope of responsibilities Congress
intended the Agency to have. FDA’s primary
purpose is to protect the public from unsafe and
ineffective drugs and medical devices and from
unsafe cosmetics, foods, and food additives.
Thus far, Congress has not asked FDA to use
economic criteria to regulate the choice of safe
and effective products during the market ap-
proval process. Choices based on economic cri-
teria are left to be made by consumers, health
care practitioners, hospital administrators, and
private and public health insurance carriers
after a product has been marketed.


