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‘Women in Clinical Trials:
An FDA Perspective

Linda Ann Sherman, Robert Temple, Ruth B. Merkatz*

Since the early 1980s, the U.S. Food and
Drug Administration (FDA) has been in-
terested in the individualization of therapy,
that is, determining whether and how treat-
ment should be modified for various demo-
graphic groups within the population. After
several years of discussion, a guideline was
published on the study of drugs in the el-
derly (1), and later a similar guideline on
the study and evaluation of gender differ-
ences in the clinical evaluation of drugs was
published (2). Both guidelines suggested
that a representative sample of the patients
likely to receive a drug should be included
in clinical studies, and that data should be
analyzed to determine whether drug effec-
tiveness or safety responses in relevant de-
mographic groups differ. Such analyses had
already been requested by FDA in the con-
tent of the clinical and statistical sections of
new drug applications (3).

In addition to stressing the need to in-
clude a broad population in clinical trials
and to analyze different gender and age
groups for safety and efficacy responses, the
two guidelines placed strong emphasis on
the need to identify pharmacokinetic (PK)
differences between groups (differences in
the blood concentrations of a drug after
similar doses). These differences are com-
mon and an important cause of different
responses, and they are relatively easy to
detect compared with pharmacodynamic
differences among groups (different re-
sponses to the same blood concentrations).
One way to identify PK differences is to do
separate studies in each group of interest,
for example, in women, men, elderly indi-
viduals, and people with renal failure. As an
alternative to numerous trials, both guide-
lines also suggested the use of a PK screen,
a method of searching for PK differences by
examining steady-state blood concentra-
tions of drugs in most participants in clini-
cal trials. The PK screen, by examining a
large number of individuals, is a means of
detecting, inexpensively, a wide range of
PK differences due to demographic and oth-
er influences, such as metabolic or excreto-
ry differences. The guidelines also recom-
mended additional small studies of particu-
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lar relevance to specific populations, such
as drug interaction studies between a test
drug and oral contraceptives (2) and cogni-
tive function studies in the elderly (1).

Although the 1993 gender guideline re-
flected a general FDA interest in the indi-
vidualization of treatment, it also stated the
agency’s concern about the participation of
women in studies of medical products. Be-
ginning in the mid-1980s, strong views were
expressed that a lack of participation of
women in clinical studies was resulting in
inadequate prescribing information related
to the specific use of drugs in women (4).
Analyses of published cardiovascular drug
trials lent support to the conclusion that
drug responses of women were not being
assessed in several important areas (5). In
the early 1990s, attention was focused on
the importance of including women in early
phases of trials for critical drugs so that they
would have access to experimental thera-
pies, especially for treatment of human im-
munodeficiency virus (HIV), which was be-
coming recognized as a major threat to
women as well as to men (6).

Prelude to the 1993
Gender Guideline

When the FDA analyzed the participation
of the elderly and both sexes in the total
clinical trial database used to support mar-
keting applications, it was found, with re-
spect to sex, that the proportions of men
and women in clinical studies usually re-
flected the prevalence of the condition un-
der study in the general population (2, 7).
Thus, the majority of participants (60 to
65%) in studies of antidepressants, anxio-
lytics, and anti-inflammatory drugs were
women, reflecting the greater use of psychi-
atric agents in women and the female pre-
dominance of rheumatic diseases. In con-
trast, drugs for cardiovascular diseases were
studied primarily in men (60 to 65% of the
participants were male), reflecting the
greater prevalence of these diseases in men
within the age range of most cardiovascular
clinical trial participants (that is, usually
less than 65 years of age).

Despite a gender predominance for var-
ious conditions, the representation of the
minority gender was still substantial. Thus,
in stating explicitly FDA’s belief that a drug
should be studied in the full range of people
who would be exposed to it, including both
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men and women, the gender guideline
translated what was already the common
practice into a more formal expectation.
Nevertheless, although women and men
were included in studies in numbers that
could be evaluated, there were few attempts
to use the trial data to examine whether
responses were different by gender. The
guideline explicity sought to correct this
deficiency.

Apart from the overall participation of
women in clinical trials, there has been
particular concern about their participation
in early trials, especially when the drugs
involved are medically important, such as
drugs to treat acquired immune deficiency
syndrome (AIDS) and its complications.
This concern arose in part because of the
1977 FDA guideline entitled “General
Considerations for the Clinical Evaluation
of Drugs,” which explicitly prohibited the
participation of women of childbearing po-
tential in phase 1 and early phase 2 trials
(8). These women could not be included
until animal teratogenicity studies had been
completed and until early phase 2 studies
revealed that the drug was effective in men,
older women, or both. The phrase “wom-
en of childbearing potential” was defined
very broadly, essentially as any premeno-
pausal women physically capable of becom-
ing pregnant. It excluded only women who
were surgically sterile or postmenopausal.
There was a clear exception to the 1977
ban with respect to the study of treatments
for life-threatening illnesses.

The 1977 policy had many critics, both
inside and outside the agency, who felt that
it was both rigid and paternalistic and that
women, physicians, and institutional review
boards should have more say in the deci-
sions about participation in clinical trials.
Furthermore, although the restriction ap-
plied only to phase 1 and early phase 2
studies, which represent a small fraction of
total new drug applications (NDAs), the
ban has had a significant effect on drug
evaluation. Although FDA analyses of
NDA databases showed that women, in-
cluding young women, were well represent-
ed overall in studies of new drugs, a 1994
survey of phase 1 (PK) studies of new drugs
approved between 1985 and 1991 revealed
that women were entirely excluded from
more than 51% of PK protocols (9). In
addition, an internal review of 152 HIV
protocols (covering a period from 1988
through 1994) revealed that 24 (16%) of
the studies did not enroll women. None of
the 24 protocols contained specific exclu-
sionary criteria for women (10). To the
agency, it appeared that the 1977 guideline
had a spillover effect, resulting in a lack of
attention to the participation of women
throughout the drug development process,
at least in some cases. Because HIV infec-
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tion is a life-threatening illness that affects
many women, making it essential that wom-
en participate in trials of HIV-related drugs,
these findings also suggested that the issue of
the participation of women in clinical trials
was more complex than initially realized.

Persuaded that the 1977 guideline was
indeed paternalistic, that studies in women
of childbearing potential could be carried
out without risk of fetal exposure, and firm
in its commitment to promote women’s
health and to enhance knowledge about the
effects of drugs in women, the FDA re-
moved the 1977 restriction and issued a
new guideline (11).

Perceptions of the Guideline

Comments submitted to FDA and other
public discussions indicate that there is gen-
eral agreement with the purpose and direc-
tion of the gender guideline. There have,
nonetheless, been areas of discussion and
controversy. For example, because the
guideline does not specify what constitutes
an adequate sample of patients with the
disease to be treated, nor exactly how to
conduct the requested demographic group
analyses, some have felt it does not go far
enough in guaranteeing adequate data on
usage of new drugs-for women (12). Others,
however, presumed that FDA was insisting
that an NDA database be increased to pro-
vide separate answers to all questions for
both sexes (13). Moreover, although the
guideline described what information was
needed in a premarketing application, it left
to sponsors the choice of how and when to
obtain these data. This suggested to some
that there was insufficient attention to as-
suring participation of women in clinical
trials, but to others it suggested a rigid
requirement for equal gender participation
in all studies.

It may be that the flexibility built into
the guideline has created exaggerated con-
cerns about FDAs real demands and expec-
tations as well as concerns about our seri-
ousness in proposing them. Certainly, there
are many legitimate concerns about how
the requested subset analyses will be con-
ducted, evaluated, and interpreted. It is
worth reiterating, therefore, what the guide-
line is and what it is not, and providing a
brief analysis of some of its major points.

Aims of the Guideline

First, the gender guideline states that par-
ticipation of both sexes, taking into ac-
count the prevalence of the disease in
each sex, is expected and that this is part
of a general FDA expectation that drugs
will be evaluated in a reasonable sample of
the people who will receive them. It is not
implied in the guideline that the overall
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number of women or men currently in
clinical trials is inadequate, but it is made
clear that a drug development program
that excludes any clinically relevant group,
for example women or men, would present a
problem in a drug’s overall evaluation. It is
not expected that most, or even many, drugs
will behave differently in men and women,
nor is their evidence to support such a con-
clusion; nonetheless, it is surprising how lit-
tle analysis there has been on this important
question.

The FDA believes that inclusion of
both sexes in drug development trials and
that analysis of efficacy and safety results
by sex in large individual studies and in
pooled data can provide insight into
whether gender differences are present.
Caution is required in these analyses be-
cause of the risk that the comparisons
involved will lead to spurious conclusions.
This is not, however, a reason not to ex-
plore the data to see whether there are, in
fact, significant differences. Some differences
will surely exist, and some have been found.
For example, analysis of the calcium channel
blocker amlodipine, revealed a higher rate of
edema, flushing, and palpitations in women
(13) (information which appears on the
product label). Although this finding may
reflect the smaller size of women and the
relatively higher dose that they receive, this
factor alone does not seem to account entire-
ly for the gender difference. Similar overview
analyses of data submitted in marketing ap-
plications to the FDA for beta-blocking
agents and angiotensin-converting enzyme
(ACE) inhibitors have revealed variations in
antihypertensive responses between African-
Americans and caucasians. These differences
were not unexpected in view of the greater
prevalence of high-renin-related hyperten-
sion in caucasians, but the ability to detect
the differences support the usefulness of anal-
yses of pooled controlled trial data. Similar
analyses with a Medicaid database showed
higher relative rates of angioedema, a rare
but potentially life-threatening adverse reac-
tion, in African-American patients receiving
ACE inhibitors (14).

The pooled databases of most of the
NDAs are already large enough to permit
appropriate group analyses in most cases
without a need to increase the number of
participants from particular demographic
groups. Even 30% of a 1000-patient data-
base is potentially large enough to reveal
subset differences in effectiveness or rates
of common side effects. These approaches,
of course, will generally not be helpful in
the consideration of rare events. More-
over, in those NDAs based on one or two
large intervention studies, for example,
mortality studies (treatments after a heart
attack such as thrombolysis), it can be
expected that (15, p. 94)
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Generally, trials adequate for detecting an over-
all treatment effect cannot be expected to detect
effects within even relatively large subgroups. . . .
Since most currently preformed clinical trials are
barely large enough to detect overall effects, the
numbers of patients in even the larger subgroups
examined within these same trials would hardly
be expected to provide reliable estimates of treat-
ment effects.

Despite the 1988, 1989, and 1993 guide-
lines, the drug industry has been erratic in
examining subsets of data from clinical tri-
als with respect to age, race, and gender. A
General Accounting Office (GAQO) survey
completed in 1992 (9) found that the data
on fewer than half of the drugs were ana-
lyzed for gender-related differences in drug
response. Because the GAO study included
many applications submitted before the
publication of the 1988 guideline (3), FDA
conducted a second survey of NDAs sub-
mitted from June 1991 to July 1992 (16).
This study found that of the 28 NDAs
examined, 64% of the integrated summaries
of safety contained analyses by age, 54% by
gender, and 32% by race. Only 25% had
safety analyses of all three subsets. With
respect to effectiveness, 54% of the NDAs
contained analyses by age, 43% by gender,
and 32% by race. Only 11% contained
analyses of all three subsets. More recently,
a preliminary review of new molecular en-
tities approved during 1993 revealed that 4
of the 15 submissions reviewed thus far had
no analysis for gender, age, or race (17).
Since 1993 the FDA has stated and in-
structed sponsors that without these analy-
ses or an agreement to conduct them
promptly, the review of new marketing ap-
plications will not be initiated.

Perhaps the most controversial aspect of
the FDA’s changes was the withdrawal of
the 1977 ban on the inclusion of women of
childbearing potential in phase 1 and 2 trials
and our urging that women be included.
Concerns have been expressed about poten-
tial liability in the event of a fetal abnor-
mality, especially if women are allowed to
participate in clinical trials before the com-
pletion of reproductive toxicology studies,
as allowed under FDA’s new policy. It has
also been argued that recommendations in
the document with regard to contraception
were incompletely developed (18).

In its 1993 gender guideline, FDA did
not abrogate its responsibility to the fetus,
nor did it specify what the community must
do. Rather, the agency withdrew a virtual
federal ban on the inclusion of women in
early studies and entrusted decisions about
what to do to internal review boards, pa-
tients, and their physicians. This is not to
say that the agency has no view on the
matter. The FDA believes that the possibil-
ity of fetal exposure can be minimized by
appropriate contraception, laboratory test-
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ing, and behavior. It is expected that study
participants will be counseled about the
importance of preventing pregnancy during
a clinical trial. It is also expected that lab-
oratory screening for pregnancy will be con-
ducted before and at appropriate intervals
during the study. As more preclinical infor-
mation becomes available, it is expected
that the sponsor and investigator will pro-
vide the relevant information to the study
participant. Nonetheless, in so sensitive an
area strong, diverse opinions will lead to
further debate about differences in practice.
In the case of serious and life-threatening
diseases, however, the agency remains com-
mitted to the inclusion of women in all
phases of clinical trials.

In summary, the FDA expects sponsors to
study the full range of patients likely to
receive a drug, including both genders, and
to analyze the data to determine whether
responses in various groups are different.
This expectation is not new and implement-
ing it is not likely to add significantly to
drug development costs. The FDA recogniz-
es, however, that not all aspects of how to
analyze data in population groups are settled
and that the best way to obtain population
pharmacokinetic information is still a mat-

ter of debate (19). Nevertheless, the FDA
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believes that the changes outlined in the
1993 guideline, changes that the agency
continues to implement and develop, will
not only have a positive effect overall in
fostering women’s health but will improve
the ability of physicians and other health
providers to prescribe drugs safely and effec-
tively for both men and women.
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The U.S. National Institutes of Health
(NIH) Revitalization Act of 1993 requires
in the case of any clinical trial involving
treatment of diseases common to both gen-
ders that the trial is (I, p. 134)

designed and carried out in a manner sufficient
to provide for a valid analysis of whether the
variables being studied in the trial affect women
or members of minority groups, as the case may
be, differently than other subjects in the trial.

The “valid analysis” mandate came
about because of the perception that the
clinical research enterprise in the United
States is biased in favor of male partici-
pants. The perception has come to be an
accepted fact by inductive reasoning from
specifics to the general. Most arguments
intended to establish the perception as true
focus on a 1977 guideline from the U.S.
Food and Drug Administration that dis-
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New Guidelines

The NIH Revitalization Act has given rise
to guidelines from NIH for implementing
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ments of the Act). The Act has been chal-
lenged in a petition from the Society for
Clinical Trials (6), in a directive from the
membership of the Society to the director
of NIH (7), and by various writers, includ-
ing myself (8).

For a treatment to be of value for gen-
eral use, it must first be shown to be of
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value in some limited setting. There is no
point in worrying about whether a treat-
ment works the same or differently in men
and women until it has been shown to
work in someone.

Every trial involves a select, nonrepre-
sentative study population. The require-
ment of consent alone is sufficient to en-
sure that fact. Hence, the strength of a
trial lies in its internal validity. A com-
parison of treatment within a trial is
valid as long as the demographic compo-
sition of the treatment groups is the same.
There is no requirement for demographic
coverage or representativeness for internal
validity. Generalizations from the study
population to the broader universe of pa-
tients are a matter of judgment and is
always open to question, even when the
trial involves a demographically heteroge-
neous population.

A preoccupation with subgrouping leads
to a quagmire of confusion and to a mosaic
with ever more parts. That the United
States is headed in this direction seems
apparent by the increasingly strident voices
from constituent groups for their place in
the mosaic. Each group argues that it is
different from all others and, hence, must
be represented in sufficient numbers to pro-
vide a valid analysis for them.

If we want to know more about the
treatments we use in regard to demograph-
ics, we have to be prepared to pay the
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