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INTRODUCTION

To market a drug, the manufacturer must pro-
vide evidence of its efficacy and safety to the U.S.
Food and Drug Administration (FDA). Once these
premarketing requirements are met and the drug
has been released, FDA can remove a drug from
the market—after giving due notice and an oppor-
tunity for a hearing—because of new evidence on
the drug’s efficacy and safety, the discovery that
the drug was approved on the basis of any un-
true statement of a material fact, or the failure
of the drug to meet manufacturing standards. In
cases where a drug may be an “imminent hazard
to the public health, ” FDA can suspend the drug’s
approval immediately, giving prompt notice of
the action and offering the opportunity for an ex-
pedited hearing.

In premarketing testing, the numbers and types
of patients used to demonstrate a drug’s efficacy
and safety are limited compared with the numbers
and types of patients who will eventually be pre-
scribed the drug after it is marketed. The initial
decision to approve a drug for use, however, must
be made on the basis of the available knowledge.

Although postmarketing surveillance cannot
provide knowledge of the safety or efficacy of
drugs at the time of their introduction on the mar-
ket, various kinds of postmarketing surveillance
have been proposed over the past decade to mon-
itor and aid in modifying the use of drugs. The
principal focus of postmarketing surveillance pro-
posals has been on the safe use of prescription
drugs, even though the range of issues has encom-
passed both efficacy and safety considerations,
e.g., concern over refinements in use as well as
better definition of drug risks.

Current interest in prescription drug evaluation
and monitoring is focused on the premarketing
approval process and the length of time it takes
for a drug to be approved by FDA; postmarketing
surveillance appears to have waned as a policy
issue. Thus, policy formulation and implementa-
tion for the premarketing approval process is be-
ing pursued without parallel efforts for the post-
marketing period.

However, postmarketing surveillance deserves
attention as a policy issue for both short- and
long-term objectives. Regarding short-term ac-
tion, if current testing requirements for the pre-
marketing approval process are reduced, pharma-
ceutical manufacturers could be required to main-
tain their drug evaluation responsibilities by in-
creasing postmarketing surveillance. Regarding
long-term action, postmarketing surveillance re-
mains a policy issue irrespective of current interest
in the premarketing approval process: it is only
after marketing that a drug’s full therapeutic and
harmful potentials can be determined.

One way to shorten the premarketing period
of the drug approval process would be by reinter-
preting the regulations for assessing safety and ef-
ficacy. This report provides theoretical and ex-
periential criteria for evaluating how such changes
may affect the ability of current guidelines to
detect a drug’s harmful and beneficial effects. It
also discusses the kinds of qualitative changes in
the evidence required for drug approval that FDA
is implementing. Finally, the report identifies op-
tions relating to FDA’s postmarketing surveil-
lance. These options could be implemented re-
gardless of whether there is a change in current
premarketing drug approval requirements.
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THE DRUG APPROVAL PROCESS

A drug’s sponsor must provide: 1) “adequate
tests by all methods reasonably applicable to show
whether or not such drug is safe for use under the
conditions prescribed, recommended, or sug-
gested;” and 2) “substantial evidence that the drug
will have the effect it purports or is represented
to have” (2 I U. S. C., sec. 355 (d)). This statutory
language has led in practice to FDA’s establishing
a premarketing phase of drug testing that consists
of two parts: 1) the investigational new drug
(IND) application process, and 2) the filing of a
new drug application (NDA).

The IND application describes the investigators’
qualifications and the planned clinical trials, the
chemical composition of the drug, and data on
the pharmacology and toxicology of the new drug
collected in animal studies and in prior human
studies, if any, such as those conducted in other
countries.

The clinical investigations in the IND process
are divided into three phases (24):

Phase I: Clinical Pharmacology is that phase
in which a drug is first used on humans to
confirm dose ranges and pharmacologic ef-
fect. The number of subjects in phase I varies
depending on the drug, but is usually in the
range of 20 to 80 (excluding control patients).
Pharmacodynamic and metabolic studies, in
whichever stage of investigation they are per-
formed, are considered to be phase I clinical
pharmacologic studies.
Phase II: Clinical Investigation consists of
controlled clinical trials to demonstrate a
drug’s effectiveness and relative safety. These
are performed on closely monitored patients
of limited number, usually 100 to 200 pa-
tients, with equal numbers of control pa-
tients.
Phase 111: Clinical Trials are expanded con-
trolled and uncontrolled trials to gather addi-
tional evidence of a drug’s effectiveness for
specific indications and to more precisely
define its adverse effects. Phase 111 studies
observe a total of 500 to 3,000 patients in
more natural settings—in clinics, outpatient
hospital facilities, and private practice. Phase

111 usually consists of more than two con-
trolled trials.

After completion of the testing required under
the IND application, the sponsor may file an
NDA. At least two well-controlled studies estab-
lishing each indication for which the drug is in-
tended are required. More than one indication can
be established in a single study. (These require-
ments are under review; see chs. 3 and 6.)

All INDs are classified by chemical type and
therapeutic potential, so that those drugs consid-
ered by FDA to be of particular therapeutic im-
portance can receive priority review. The highest
classification is given to drugs that are new molec-
ular entities (type 1) and that may represent im-
portant therapeutic gains (type A)—type 1A
drugs.

Several mechanisms are available to FDA to ob-
tain information about drugs once they have been
approved for marketing. Once the NDA has been
approved, the sponsor is required to monitor in-
formation and submit reports about the drug.
Other information on adverse drug reactions
(ADRs) is monitored by FDA in a number of

ways:

●

●

●

●

●

●

the Spontaneous Reaction Reporting Pro-
gram, in which information on ADRs is sent
to FDA by physicians, pharmacists, and hos-
pitals;
a monthly review of the medical literature
on ADRs (reports and letters to the editors
of medical journals, etc.);
intensive surveillance and epidemiologic
studies of ADRs in selected hospitalized and
ambulatory populations;
several specialized registries that collect and
analyze possible ADRs;
in-house monitoring and research studies of
such data bases as those of the Medicaid
Medical Information Systems of some States
and those of commercial sources of drug use
data; and
the World Health Organization, which ex-
changes reports with FDA, each summariz-
ing the ADRs added to their systems in the
previous year.
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This postmarketing information is useful for answered by the phase 111 studies, but which dc~
two purposes. First, it may provide the grounds not warrant delaying the release of what promises
for FDA to remove a drug from the market, when to be a useful new product (24). Although FDA
such action is appropriate. Second, it is used by has no explicit authority to require such studies,
FDA to ensure that limits are placed on advertis- these “phase IV” studies are almost always per-
ing and promotional claims and that the drug’s formed, as the alternative would be nonapproval
labeling is appropriate. of the drug.

FDA may request further studies when there are
questions about a drug that were not sufficiently

HISTORY AND OBJECTIVES OF POSTMARKETING SURVEILLANCE

As a result of 1974 hearings before the Senate
Committee on Labor and Human Resources’ Sub-
committee on Health, the Department of Health,
Education, and Welfare formed a Review Panel
on New Drug Regulation. The panel issued its
report in May 1977 (16).

A bill was subsequently introduced in the Sen-
ate in early 1978 to revise the drug provisions of
the Food, Drug, and Cosmetic Act. A revised bill,
S. 1075, the Drug Regulation Reform Act of 1979,
passed the Senate in September 1979. A similar
bill, H.R. 4258, was not acted on by the House
of Representatives. Included in the Senate bill
were the following specifications: 1) drug spon-
sors could be required to conduct postmarketing
surveillance of a drug for up to 5 years; 2 ) a
prescription drug could have its distribution
limited if the drug could not otherwise be found
to be safe and effective; 3) the standard for a
drug’s immediate removal from the market would
be changed from the drug being an “imminent
hazard to the public health” to the less stringent
standard of “unreasonable risk of illness or injury
to any segment of the population;” and 4)
establishment of a “National Center for Drug
Science. ”

During this period, in a speech to the Pharma-
ceutical Manufacturers Association, Senator Ed-
ward Kennedy (D-Mass. ) suggested that a better
system was needed for monitoring the use and ef-
fects of prescription drugs after they were mar-
keted. As a result, the Joint Commission on Pre-
scription Drug Use was established in 1976,
funded largely by the drug industry, with the
mandate to design a postmarketing surveillance

system to detect, quantify, and describe the antic-
ipated and unanticipated effects of marketed
drugs, and to recommend a means by which in-
formation on the epidemiology of prescription
drug use in the United States could be distributed
regularly to interested parties. The Joint Commis-
sion issued its report in January 1980 (42), but by
this time, interest in postmarketing surveillance
had waned, and the commission’s report and rec-
ommendations were little noticed.

In 1976, the year in which the Joint Commis-
sion was formed, an interagency agreement was
signed between FDA and the Experimental Tech-
nology Incentives Program (ETIP) of the National
Bureau of Standards in the Department of Com-
merce. The purpose of ETIP was to provide incen-
tives or reduce barriers to technological innova-
tion through changes in the regulatory process.
ETIP’s agreement with FDA was to jointly fund
a program to determine if improvement in post-
marketing surveillance could help reduce the
regulatory requirements of the premarketin~
period, principally those of phase III of the IND
process and those of the NDA process. The spe-
cific experiment was to develop postmarketing
surveillance systems and a method of managing
and evaluating the reform (11). The project con-
centrated on collecting the information required
to design these systems (12). By 1982, FDA had
assumed most of the funding, as ETIP was to be
phased out that year.

A Commission on the Federal Drug Approval
Process was convened in mid-1981 to examine
how FDA’s procedures for the approval of new
drugs could be expedited without compromising
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public safety and to make recommendations on
the development of cost-effective postmarketing
surveillance to guarantee the quick withdrawal
from the market of drugs that cause significant
adverse effects. The commission had its genesis
in a joint hearing held in April 1981 by the House
Science and Technology Committee’s Subcommit-
tee on Natural Resources, Agriculture Research,
and Environment and its Subcommittee on Inves-
tigations and Oversight. The first meeting was
held in July 1981. The commission completed its
work and announced its general findings in the
spring of 1982, and its printed report was to be
released in late 1982.

FDA is examining specific ways to speed up the
drug approval process. It is reviewing past phase
111 trials to see if longer trials or those with large
samples have contributed useful information be-
yond that obtained in phase 11 and early phase
III testing. Past postmarketing studies that FDA
required are also being reviewed to see if they pro-
vided the information that they were designed to
obtain. Data on FDA approval time are being re-
viewed to see what other factors may slow the
approval process. And, as a pilot test, an FDA
committee is reviewing the pharmacologic and
clinical data on selected drugs at the end of phase
11 testing, and will make recommendations about
the best time for gathering additional information
(e.g., phase III v. the postmarketing period) (11).

METHODS OF SURVEILLANCE

The primary objective of postmarketing studies
is to develop information about drug effects under
customary conditions of drug use. Initial clues
about a drug’s potential effects come from the ex-
perimental studies carried out with both animals
and humans in the premarketing period. Spon-
taneous or voluntary reporting (e. g., in letters to
the editors of medical journals) is the oldest, and
to date, the most productive source of new in-
formation about a drug’s possible effects once a
drug is marketed. Other types of studies are used
to examine in more detail the possible effects of
a drug. In general, these other types of studies use
either cohort or case-control methods.

In March 1982, the FDA Commissioner began
a related organization by merging the Bureau of
Drugs with the Bureau of Biologics, and replac-
ing the Director of the New Drug Evaluation Divi-
sion. The merged bureaus have since been desig-
nated the National Center for Drugs and Bio-
logics.

Finally, in a related development, the Senate
passed by a voice vote, in the first session of the
97th Congress, the Patent Term Restoration Act
of 1981 (S. 255). The bill would restore to the term
of a patent the time lost in complying with the
Government’s premarketing testing and review re-
quirements, up to a maximum of 7 years, Patented
products eligible for extension would not be lim-
ited to human drugs, but would include “human
drugs and biological, antibiotic drugs, animal
drugs and biological, food additives, color ad-
ditives, pesticides, other chemical substances,
medical devices, and any other product subject
to Federal premarket requirements” (72). In Sep-
tember 1982, the House of Representatives voted
on the bill under suspension of its rules. Under
such conditions, a two-thirds vote was required
for passage, and although the bill received a ma-
jority of the votes, it fell just short of the two-
thirds majority needed.

Thus, four types of studies are generally used
to identify drug effects: 1) controlled clinical trials,
2) spontaneous or voluntary reporting, 3) cohort
studies, and 4) case-control studies (23,50,61,77).

Controlled clinical trials match treatment and
control groups as closely as possible, minimize
bias through such methods as randomization and
“double-blinding,” and directly monitor patients
for the duration of the study. Controlled clinical
trials are considered the most definitive method
for evaluating a drug’s efficacy and safety, but
they are often costly or impractical in specific sit-
uations, for example, when a drug’s effects are
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rare, or appear only after long-term use or a long
latency period.

Voluntary reporting by physicians and other
health providers, hospitals, and consumers may
act to alert FDA and pharmaceutical firms to pos-
sible adverse effects of drugs, so that the inference
of an association between a drug and an observed
health condition may be further studied by cumu-
lative, careful reporting, and confirmed or discon-
firmed by more vigorous methods. Underreport-
ing may be a serious deficiency of this method.
A drug may also be erroneously associated with
an adverse effect until the suspected association
fails to show up in repeated, statistically validated
studies.

Cohort studies follow a defined group of pa-
tients (the cohort) for a period of time. In this
method, patients are not randomly assigned to
groups, and there is no blinding. Cohort studies
are usually prospective and observe the cohort
from the beginning of drug use. A group of pa-
tients taking the drug of interest is assembled and
followed to see, for example, if adverse reactions
occur. A second group of patients (the controls)
with the same medical condition, who are not tak-
ing the drug and who may be receiving alternative
treatment, but who are otherwise matched as
closely as possible with the cohort, may also be
studied in parallel. The control group is used to
identify the frequency of occurrence of any con-
dition observed in the drug-exposed group which
is due to causes other than the drug (i. e., the
“background incidence” of the condition). In this
method, patients can be directly monitored to en-
sure they take the drug appropriately, and to
observe the drug’s effects; or monitoring can be
less controlled. With less control, a larger cohort
can be followed, but bias is thus increased.

Case-control studies identify patients with the
adverse effects to be studied (the cases), and com-
pare them with a sample (the controls), drawn
from the same cohort that gave rise to the cases.
Controls are matched as closely as possible with
the cases, except with regard to the drug’s sus-
pected adverse effect, to examine whether expo-
sure to the drug is the cause. Patients with con-
ditions suspected of being associated with a cer-
tain drug would have their medical records re-

viewed or be interviewed concerning the use of
that drug. The histories of the controls would also
be studied for information about drug use in the
general population. By comparing the proportion
of drug users among the cases with the propor-
tion of drug users in the general population, it is
possible to infer the relative frequency with which
adverse reactions occur in users of certain drugs
as compared with nonusers. A sufficient number
of appropriate cases must be identified and accu-
rate histories of exposure to drugs must be ob-
tained.

Controlled clinical trials and prospective cohort
studies can be used to determine a drug’s beneficial
as well as adverse effects. Case-control studies are
usually used to trace adverse effects back to prior
drug use. Voluntary reporting can uncover addi-
tional uses of drugs as well as their adverse ef-
fects, but reporting of adverse effects is much
more common.

The ability of a particular surveillance method
to detect a drug’s effect depends on two factors:
1) the time that transpires between use of that drug
and the occurrence of the drug’s effect (the laten-
cy period), and 2) how often the effect occurs (its
frequency). There are many other determining
factors, such as accuracy of observation, and ac-
curacy and completeness of medical records, but
these factors present more of a problem in the
design of a study’s details.

Controlled clinical trials, because of their rela-
tively short duration, will detect only acute or
subacute effects. Long-term cohort studies can
detect delayed effects, but the data bases necessary
for such long-term, large studies are still sparse.
Voluntary reporting is usually the way in which
long-term effects are first identified. Long-term
effects are usually confirmed through retrospec-
tive case-control studies, but such studies’ reliance
on historical data such as medical records can limit
their accuracy.

The chance that a particular study will discover
a drug effect also depends on the study’s sample
size and the frequency of the drug effect, For ex-
ample, in a cohort study, if a drug causes blind-
ness in 1 out of every 100 users (1/100), how many
users must be observed to find one case of blind-
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ness? If there are 1 million users of the drug, there
would be 10,000 users blinded. But in a small sam-
ple of only 100 users, the probability of finding
one or more cases of blindness would only be 63
percent. If the sample were 200 users, the prob-
ability of finding one or more cases would increase
to 86 percent. With a sample of 500, the prob-
ability would be 99 percent that at least one case
of blindness would be found in the observed users.

To state it another way, what number of users
would have to be observed to be 95 percent sure
of finding one or more cases of blindness when
they occur at a frequency of 1 in 100 users? The
answer is 300 users, and the general rule is that
the number of users in the sample must be three
times the reciprocal of the frequency; e.g., for a
frequency of 1 in 1,000, the sample would have
to be 3,000 to be 95 percent sure of observing at
least one case.

Except for some effects that are unique to a spe-
cific drug, many drug effects (e. g., stroke, bleed-
ing, skin rashes) are indistinguishable from condi-
tions due to other causes. The “background inci-
dence” of a condition must be known before pur-
ported drug effects observed in a study can rightly
be attributed to a drug.

Larger sample sizes are needed to determine a
drug’s effect as the background incidence of a con-
dition increases and as the frequency of a drug’s
contribution to a condition decreases. For exam-
ple, given a background incidence of 1/100, as
the incidence of a drug’s added effect decreases
from 1/100 to 1/10,000, the sample size would
have to increase from 1,600 to 11 million to re-
main 95 percent sure of observing at least one case
of the added effect. The relationship between

ISSUES AND OPTIONS

Issue 1:

Revising premarketing tests and short-
ening the drug approval process.

The efficacy and safety tests in animals and hu-
mans specified in FDA regulations for premarket-
ing approval are based on broad statutory lan-
guage. Efforts to shorten the drug approval proc-

background and added incidence is also revealed
in considering sample sizes at the extremes. For
a known background incidence of 1/1,000 and an
added incidence of 1/100, the sample size needed
to observe at least one case of the added effect
is only 500. But when the background incidence
is 1/10 and the added incidence is only 1/10,000,
the sample size must be 98 million. These illustra-
tions merely indicate what sample size is required
to observe an effect when background incidence
is known.

Controlled clinical trials are used primarily for
evaluating drug efficacy, not safety, because they
are carried out on hundreds, or, at the most, a
few thousand drug users. Their use for evaluating
drugs already on the market is also limited by
their high cost and logistical problems. In fact,
the use of controlled clinical trials for determin-
ing efficacy alone is already constrained by these
two factors (9,46).

These limitations of controlled clinical trials in
evaluating the safety of marketed drugs have led
to relying on cohort and case-control methods for
postmarketing studies. While these latter methods
can only indicate an association between a drug
and observed conditions, not that the relation is
causal (49,77), the cumulative experience of multi-
ple cohort and case-control studies showing con-
sistent associations between a drug and such an
effect can lead to a high degree of confidence that
the relationship is causal. The most prominent
examples of drug studies showing consistent
associations are those on oral contraceptives and
the risks of cardiovascular disease; similar ex-
amples of nondrug studies are those on the risks
of smoking.

ess have focused not on the statutory language
but on the regulations issued by FDA to imple-
ment the law. Thus, the focus here is on oversight
issues, not on legislative changes.

Proposals to curtail or eliminate phase 111 pre-
marketing tests, or shift them to the postmarketing
period, can be evaluated both theoretically and
experientially.
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Theoretically, phase III testing is significantly
more sensitive than phase II testing. Adverse ef-
fects with an incidence of 1 /100 or more are more
likely than not to be detected in the 100 to 200
patients given a drug in phase II. But the theoreti-
cal sensitivity of detection rises in phase III to
1/500 with 500 patients and to 1/1,000 with 1,000
to 3,000 patients (see ch. 4, table 5).

These observations are relevant to the detection
of adverse reactions, but they are not so relevant
to the detection of therapeutic effects. Since a drug
that helps only 1 in 100 patients would not be very
effective, efficacy should be established in phase
II. Phase III is intended to gather additional evi-
dence on a drug’s effectiveness for specific indi-
cations.

If phase 111 testing were curtailed or eliminated,
there is also the question of whether premarket-
ing evaluations would test sufficient numbers of
patients to reasonably ensure a drug’s safety or
give substantial evidence of its efficacy. Even
under current regulations, the use of a drug on
human subjects is very limited before the drug is
released for market: 20 to 80 patients in phase I;
100 to 200 patients in phase II; and 500 to 3,000
patients in phase III—a range of only 620 to 3,280
patients per drug (excluding controls).

In addition to theoretical criteria, experiential
criteria could be applied in considering proposals
to curtail or eliminate phase 111 tests. The dimin-
ished power to observe adverse drug effects that
such changes theoretically entail may not in fact
be found, judging on the basis of actual experience
in phase 111 testing, or if it is, it may only con-
cern infrequent, minor effects. Agreement of the
experiential data with the differences theoretically
expected would strengthen the hypothesis that
curtailing phase 111 would lower the capacity of
current premarketing tests to identify adverse
reactions. If the experiential data fail to detect the
theoretical differences, then a better case can be
made for curtailing phase 111, with or without
transfer of some of its testing to the postmarketing
period.

Current interpretations of the statutory require-
ments for “adequate tests” of safety and “substan-
tial evidence” of efficacy emphasize methodology,
as reflected in the requirement that each indica-

tion for which a drug is intended be supported
by at least two well-controlled clinical trials. But
FDA can alter the criteria by which it approves
drugs. For example, propanolol, the first beta-
blocking drug approved for use in the United
States, was approved by an advisory committee
on the basis of all the evidence presented to FDA,
even though no one study was found to be ade-
quate and well controlled (21). And in late 1981,
timolol, another beta-blocker, was approved, on
the basis of evidence from a foreign study, for use
in preventing death and recurrent heart attacks
in patients who have survived initial heart attacks
(26).

The approval of propanolol and timolol illus-
trates that FDA can grant exceptions to its usual
requirement of two well-controlled U.S.-based
clinical trials. In such cases, expert judgment relies
on qualitative, not quantitative, criteria in ap-
proving a drug, and such an approach falls out-
side the theoretical and experiential guidelines out-
lined above. If FDA is to rely increasingly on such
qualitative criteria through increased use of advi-
sory committees, it will be necessary for FDA to
develop general guidelines to aid the advisory
committees in their deliberations. Otherwise, in
a case-by-case analysis, evidence of the same qual-
ity may lead to approval for one drug and nonap-
proval for another.

Issue 2:

Improving postmarketing surveillance
and its role in the drug approval process.

Even if phase 111 testing were not curtailed or
eliminated, FDA’s powers in the postmarketing
period could be strengthened to enhance its sur-
veillance role.

Postmarketing surveillance “systems” that have
been advocated are not systems in the formal
sense, but a series of related activities oriented
toward several purposes, with the regulatory ap-
proval process being only one. Three activities are
most frequently mentioned. First is the building
of a resource base through training of additional
experts and improving epidemiologic tools such
as methods for cohort and case-control studies.
Second, unless a drug effect has a sufficient fre-
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quency of occurrence (usually identified as I/
1,000) and for delayed effects of, for example,
greater than I year, strengthened voluntary re-
porting is the most realistic method of identify-
ing possible adverse drug reactions. Once such
reactions are suspected, clinical trials, case-
control, and cohort studies could be used to deter-
mine whether an association with drug use in fact
exists. Third is the development of an efficient
method for monitoring selected drugs after their
release into the market. The most frequently men-
tioned mechanism is formation of prospective
cohorts of drug users.

These aforementioned components of a post-
marketing surveillance “system” and FDA’s role
in supporting and using them are oversight issues.

There are also several legislative options that
could strengthen FDA’s powers in the postmarket-
ing period. The following legislative options are
presented for congressional consideration.

Option 1: Give FDA the power to require post-
marketing studies.

A variation of this option is for FDA to use its
existing regulatory powers over advertising and
promotional practices to “certify” an industry-
sponsored postmarketing study.

Option 2: Give FDA the power to restrict the
distribution, dispensing, and administration of a
drug.

A variation of this option is for FDA to use its
existing regulatory powers to develop a parallel
approval process for the use of a limited group
of drugs during phase III testing, such as for drugs
of unusual need and promise.

Option 3: Change the standard for a drug’s re-
moval from the market from “imminent hazard
to the public health” to “unreasonable risk of ill-
ness to any segment of the population” or some
other less stringent standard.


