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Scientific, ethical, and legal considerations for the
inclusion of pregnant people in clinical trials
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Clinical trials to address the COVID-19 public health emergency have broadly excluded

pregnant people from participation, illustrating a long-standing trend of clinical trial exclusion

that has led to a clear knowledge gap and unmet need in the treatment and prevention of

medical conditions experienced during pregnancy and of pregnancy-related conditions. Drugs

(includes products such as drugs, biologics, biosimilars and vaccines) approved for a certain

medical condition in adults are also approved for use in pregnant adults with the same medical

condition, unless contraindicated for use in pregnancy. However, there are limited pregnancy-

specific data on risks and benefits of drugs in pregnant people, despite their approval for all

adults. The United States Food and Drug Administrationeapproved medical products are used
widely by pregnant people, 90% of whom take at least 1 medication during the course of their

pregnancy despite there being sparse data from clinical trials on these products in pregnancy.

This overall lack of clinical data precludes informed decision-making, causing clinicians and

pregnant patients to have to decide whether to pursue treatment without an adequate un-

derstanding of potential effects. Although some United States Food and Drug Administration

initiatives and other federal efforts have helped to promote the inclusion of pregnant people in

clinical research, broader collaboration and reforms are needed to address challenges related

to the design and conduct of trials that enroll pregnant people, and to forge a culture of

widespread inclusion of pregnant people in clinical research. This article summarizes the

scientific, ethical, and legal considerations governing research conducted during pregnancy, as

discussed during a recent subject matter expert convening held by the Duke-Margolis Center

for Health Policy and the United States Food and Drug Administration on this topic. This article

also recommends strategies for overcoming impediments to inclusion and trial conduct.
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Introduction
The COVID-19 pandemic has under-
scored the ethical and health care de-
livery implications of the failure to enroll
pregnant people in clinical trials, and has
accentuated the already evident need for
efficacy and safety data to inform the use
of critical medical products during
pregnancy.1 The data necessary to sup-
port the emergency use authorization of
COVID-19 prevention and treatment
measures for the adult population were
accrued with unprecedented speed,
outpacing the availability of clinical data
to support timely enrollment of preg-
nant people in trials, and leading to
conflicting recommendations about
COVID-19 vaccine use in pregnancy.2,3

Despite early studies indicating that
pregnant people are at higher risk of
developing complications owing to
COVID-19, and despite recommenda-
tions from the US Food and Drug
Administration (FDA) COVID-19
guidance4,5 and other organizations
and experts for the inclusion of pregnant
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people in clinical trials, COVID-19
medical product development did not
specifically focus on the particular con-
dition of pregnancy. The exclusion of
pregnant people in COVID-19 trials is
one example of their routine exclusion
from medical product trials more
broadly. In addition, there is little clinical
development of products for pregnancy-
related conditions. As a consequence of
these practices, both patients and their
providers often have sparse information,
if any, with which to assess the benefits
and risks associated with medical prod-
uct use during pregnancy for both the
pregnant person and the developing
fetus. Limited or absent information can
lead to unsafe use of medical products or
refusal or reluctance to prescribe or
accept necessary treatment.

The COVID-19 medical product trials
illustrate a long-standing trend of
excluding pregnant people from clinical
trials for prescription and nonprescrip-
tion drug products and biologic prod-
ucts (including vaccines), which has led
to a clear knowledge gap and unmet need
for evidence to inform both pregnancy-
related conditions and medical condi-
tions existing in pregnancy. Approxi-
mately 90% of pregnant people take at
least 1 medication in pregnancy, and
70% of those who are pregnant take at
least 1 prescription medication.6e8

Medical products that are approved for
adults are also approved for pregnant
populations because pregnant people are
adults, barring a contraindication for the
use of some products during pregnancy,
even if pregnancy-specific data are lack-
ing. Dosing studies of medical products
for conditions that exist in pregnancy
often do not include pregnant people,
forcing clinicians to use their clinical
judgment to extrapolate appropriate
dosage for similar efficacy when pre-
scribing treatments in pregnancy,
potentially leading to ineffective treat-
ment or excess toxicity. This knowledge
gap, and the potential adverse impact on
patient care, underscores the importance
of planning for the collection of data
needed to support use in pregnancy at
the beginning of product development
programs. To address the knowledge
gap, it is critical that studies necessary to
806 American Journal of Obstetrics & Gynecology
support enrolling pregnant people in
clinical trials, including nonclinical
developmental and reproductive toxicity
studies and clinical pharmacology
studies, are conducted as early as
possible.
The overall lack of clinical data in

pregnancy presents important chal-
lenges that regulators and clinicians are
actively seeking to address. To guide and
manage the use of medical products in
pregnant populations, regulatory
decision-makers and clinicians must
often rely on safety data from nonclinical
studies and efficacy and safety studies in
the nonpregnant population. Even if
data in pregnant people are eventually
collected in the postapproval setting, this
accrual often occurs slowly; hence, the
evidence gap persists for an extended
period of time after product approval.
Furthermore, data collected in the
postapproval setting in pregnant people
are often subjected to inherent biases
and confounders that may not be
adequately mitigated.
To address this knowledge gap and

encourage timely evidence generation
for pregnant populations, federal
agencies, patient organizations, and
collaborative publiceprivate partner-
ships have actively raised awareness of
key issues and are taking steps to boost
inclusion of pregnant people in clinical
trials (Table).
Although these initiatives have helped

promote the inclusion of pregnant peo-
ple in clinical research, broader collab-
oration and reforms are needed to
address challenges related to the design
and conduct of trials that enroll pregnant
people and to forge a culture of wide-
spread inclusion of pregnant people in
research.
Accordingly, the Duke-Margolis

Center for Health Policy, under a coop-
erative agreement with the FDA,
convened a public meeting in February
2021 to discuss the scientific and ethical
considerations for including pregnant
people in clinical trials. Meeting partic-
ipants represented a wide variety of
stakeholder categories including
academia, industry, governmental
agencies, and patient advocacy groups.
Below, we summarize key input from
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meeting participants about the scientific,
ethical, and legal considerations gov-
erning research for pregnancy, and pro-
vide their recommendations on
approaches to overcome impediments to
including and conducting trials in preg-
nant people.

Scientific considerations
Nonclinical and clinical data are essential
components of drug development, and
both are critical for regulatory and clin-
ical decision-making for all patient
populations. The scientific consider-
ations and associated challenges dis-
cussed during the meeting fall into the
following categories:

1. Nonclinical studies to support the
conduct of clinical trials in pregnant
people

2. Clinical data collection to support
regulatory decision-making and
evidence-based care delivery
Nonclinical studies to support trial
conduct
Nonclinical studies provide key safety
information that informs clinical trial
eligibility criteria, dosing decisions, and
drug labeling. Generally, nonclinical
studies to support enrolling pregnant
people in clinical trials include nonclin-
ical safety assessments from reproduc-
tive and developmental toxicity studies
in animals. At the meeting, representa-
tives from the FDA described the char-
acteristics of standard nonclinical
studies and their utility and limitations.
Detailed information regarding general
and specific nonclinical study conduct
and design can be found in a multitude
of published guidances by FDA, and in
conjunction with worldwide regulatory
agencies through the International
Council for Harmonisation of Technical
Requirements for Pharmaceuticals for
Human Use (ICH). Two pertinent re-
sources for this topic are ICH M3 (R2)
Nonclinical Safety Studies for the
Conduct of Human Clinical Trials and
Marketing Authorization for Pharma-
ceuticals, and ICH S5 (R3) Detection of
Reproductive and Developmental
Toxicity for Human Pharmaceuticals.9,10
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TABLE
Federal efforts to advance therapeutic research in pregnancy

FDA initiatives

FDA Office of Women’s Health18:
� Advises the FDA Commissioner on

topics related to women’s health
� Provides funding for research related

to women’s health
� Maintains a pregnancy registry webpage,

supports workshops, and develops educa-
tional resources for pregnant people

FDA Perinatal Health Center of Excellence19:
� Collaborates with other

FDA centers and external organizations to
support research to advance regulatory
science for perinatal populations

FDA draft guidance:
� Pregnant Women: Scientific and Ethical

Considerations for Inclusion in Clinical Trials
� Postapproval Pregnancy Safety Studies

National Institutes of Health initiatives

PregSource20:
� Collects information from pregnant

people about pregnancy and overall
maternal health

Maternal and Pediatric Precision in
Therapeutics (MPRINT) Hub21:
� Collects tools and

data to further maternal and pediatric
therapeutic development

Pregnancy and HIV/AIDS: Seeking Equitable
Study (PHASES)22:
� Developing guidance for conduct of clinical

trials for HIV in pregnancy

PRGLAC

PRGLAC Report to the HHS Secretary and
Congress, September 20187:
� Describes knowledge gaps and ethical

considerations related to research in
pregnant and lactating people

� Includes the Task Force’s 15 recommenda-
tions to improve therapeutic development for
pregnant and lactating people

PRGLAC Report Implementation Plan to HHS
Secretary, August 202023:
� Outlines implementation plan for the Task

Force’s 15 recommendations

FDA, Food and Drug Administration; HHS, United States Department of Health and Human Services; PRGLAC, Task Force on Research Specific to Pregnant Women and Lactating Women.

Sewell. Inclusion of pregnant people in clinical trials. Am J Obstet Gynecol 2022.
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Meeting participants primarily dis-
cussed the characteristics and re-
quirements of 2 types of nonclinical
studies: reproductive toxicity and devel-
opmental toxicity studies. Reproductive
toxicity studies assess how drugs may
affect the reproductive competence of
sexually mature males and females.
Developmental toxicity studies assess
possible adverse effects from drug
exposure from preconception, prenatal,
or postnatal exposure on the developing
fetus up to sexual maturity. These
nonclinical studies use animal models
(typically rats and rabbits) that allow
safety assessment across gestational
stages, can be completed efficiently, and
are intended to inform safe use of med-
ical products throughout pregnancy.
These nonclinical animal models are
well established and accepted worldwide
for drug registration, have significant
background control data, have targeted
treatment periods with specific end-
points, and are intended to interrogate
high doses of drug molecules.
In general, pregnancy-related infor-
mation in the drug label to inform pre-
scribing decisions in the pregnant
person consists solely of evidence from
nonclinical studies at the time of drug
approval. Although nonclinical studies
provide essential information, they also
have limitations. First, although rats and
rabbits serve as effective animal models,
the inherent species differences between
these animals and humans can lead to
some uncertainties when extrapolating
from animals to humans. For example,
some studies in animals may produce
safety signals at high doses that would
not appear in humans because of species
and related dosage differences, and thus
may provide some assurance for human
safety. Conversely, animal studies may
not capture harms that may occur in
human pregnancies. In addition, there
are study design limitations that affect
the translational utility of available ani-
mal models. For example, nonclinical
reproductive and developmental studies
are designed to capture only gross
DECEMBER 2022 Am
morphologic and easily observable
functional effects of a drug. Thus, stan-
dard study designs do not include as-
sessments of drug effects on higher-
order learning and memory, immune
system development, endocrine system
functioning following puberty, or ani-
mal fetal exposure levels; although
specially designed studies can capture
these data if there is a known concern
that warrants these special studies.

Although nonclinical studies have
limitations, they are a vital component to
informing clinical research in pregnant
populations and must be completed
before progression to later stages of
clinical trials that enroll pregnant people.
Thus, the timing of reproductive and
developmental studies in the drug
development program is critical when
planning for trials enrolling pregnant
people. Although it would seem ideal to
perform these nonclinical studies early
to inform risk, doing so before knowing
the doses to be investigated in a
nonpregnant population in a clinical
erican Journal of Obstetrics & Gynecology 807
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trial can increase overall cost, prolong
data collection timelines for the general
drug development program, and may
delay therapeutic availability to the
general population. For most drugs
intended for the general population,
fertility and early embryonic develop-
ment (FEED) and embryofetal develop-
ment (EFD) studies are not conducted
until after or concurrently with Phase 2
studies, whereas pre- and postnatal
development (PPND) studies are often
concurrent or prior to Phase 3. For drugs
expected to be used by people who may
need treatment in pregnancy, con-
ducting these nonclinical studies early in
drug development to specifically identify
any pregnancy-related risks would allow
earlier inclusion of pregnant people in
clinical trials and facilitate the timely
collection of pregnancy-specific human
data before product approval.

Clinical data collection for decision-
making
Physiological considerations
Clinical research during pregnancy is
critical for supporting safe and effec-
tive drug use because physiological
changes during pregnancy can affect
the pharmacokinetics (PK) of a drug
and thus the dosage needed to reach
the intended therapeutic effect
compared with nonpregnant pop-
ulations. Such physiological changes
include: doubling of blood volume,
fluctuations in levels of circulating
binding proteins, slower gastrointes-
tinal transit time, and alterations in
metabolism and excretion. Each of
these changes can vary over the dura-
tion of the pregnancy, thus it is
important to study therapeutic effect
and dosing throughout gestation.

Numerous patient characteristics and
medical conditions may coexist with
pregnancy, such as diabetes mellitus,
hypertension, chronic kidney disease,
and liver disease that can affect drug
metabolism, further underscoring the
need for robust PK studies in pregnant
people to guide safe and effective dosing.
In addition, fetal and placental develop-
ment can affect disposition of thera-
peutics during pregnancy because
different gestational stages are associated
808 American Journal of Obstetrics & Gynecology
with different susceptibilities and fetal
and placental physiological changes.
Absent knowledge of PK in pregnancy,

the appropriate modifications in dosing
to match physiological changes are un-
known and may result in either under-
dosing and inadequate treatment, or
overdosing leading to toxicities.

Trial design considerations
Clinical research considerations also
include those related to trial design and
conduct. Clinical trial design and
conduct are influenced by factors such as
the drug class, study objectives, disease
area, and therapeutic context. Thera-
peutic context depends on various fac-
tors including the nature of the disease,
whether there is an unmet medical need,
availability of treatments, and the po-
tential benefits and risks of a medical
product.
The objectives of clinical trials during

pregnancy can be divided into 2 broad
categories:

1. To support the development of ther-
apeutics for pregnancy-related con-
ditions (eg, preterm birth,
preeclampsia, intrahepatic chole-
stasis of pregnancy)

2. To support the development of ther-
apeutics for medical conditions that
coexist with pregnancy (eg, hyper-
tension, diabetes mellitus, COVID-
19)

In addition to clinical trial design,
there was extensive discussion at the
meeting about trial conduct and clinical
data collection considerations to allow
timely accrual of evidence for the use of
medical products in pregnancy. For
example, participants discussed a pro-
posed framework for conducting clinical
trials in pregnant people earlier in drug
development. Participants emphasized
that it was both possible and preferable
to begin evaluation in pregnant people
during Phase 3 or earlier, as opposed to
conducting it solely in the postapproval
setting, with appropriate consideration
given to therapeutic context.
Participants noted there were major

operational barriers to pursuing some of
these approaches in both private- and
DECEMBER 2022
public-sector research. These barriers
are discussed in the legal considerations
section.

Ethical considerations
Meeting participants from all stake-
holder categories agreed that reticence to
include pregnant people in trials pre-
vents collection of data that inform as-
sessments of safety, efficacy, and
therapeutic dosage, thereby precluding
adequate information for informed
decision-making in pregnancy. Howev-
er, several participants noted that bar-
riers to enrolling pregnant people in
clinical trials persist largely because of
ethical concerns and outdated or mis-
informed ideas about clinical research.

A meeting participant specializing in
bioethics stated that clinical research in
pregnant people has been guided by a
protectionist ethic, which has ultimately
had harmful consequences. The protec-
tionist ethic has limited the autonomy of
pregnant persons, led to their exclusion
from research, and exposed them and
their children to harms of constrained
evidence. The protectionist ethic mani-
fests, for example, in a regulation guid-
ing clinical trials in pregnancy that
requires paternal consent, in addition to
maternal consent, when the prospect of
direct benefit applies only to the fetus.
This requirement fails to acknowledge
that the interests of a pregnant person
and their fetus are intertwined strands in
contrast to research conducted in pedi-
atric settings, where the consent of one
parent is sufficient to authorize research
with a prospect of direct benefit to a
child. In addition, participants under-
scored the importance of considering
altruism given that pregnant people may
choose to participate in research not only
when there is a direct benefit to study
participants but also when the research
could benefit other current and future
pregnant people.

Furthermore, researchers discussed
the ethical implications of requiring
contraception in certain trials where it
would not be needed or medically
acceptable to do so. Participants high-
lighted that requiring contraception in
cases where there is no prospect of
pregnancy (eg, a trial participant in a
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same-sex relationship) raises ethical
concerns by imposing unnecessary re-
quirements or preventing participation
in a study.

Ultimately, the meeting participant
emphasized the ethical principle of
protecting pregnant people, not from
research, but through research. In pre-
venting research in pregnant people, the
protectionist ethic does not in fact
eliminate or mitigate potential harm
from medical products. Rather, the po-
tential for harm remains unknown in a
clinical setting where prescribers and
patients must make decisions about
treatment, potentially exposing a larger
number of individuals to adverse events
than would occur in a trial setting.
Including pregnant people in clinical
trials provides the opportunity to assess
potential risks in a controlled setting, so
that risk mitigation strategies can be
identified to inform clinical care.11

Finally, efforts to “protect” pregnant
people from research, which inevitably
lead to insufficient data, have led to the
reluctance to prescribe or accept neces-
sary treatment, putting pregnant people
in harm’s way from absent or under-
treatment.

Another meeting participant special-
izing in bioethics discussed 2 over-
arching ethical questions associated with
trial conduct and developing an ethical
framework. The first question was:
“When is it ethically permissible to allow
enrollment of pregnant people into
clinical research?” Participants noted
that researchers should first assess
whether there is preliminary evidence
during a drug development program
indicating potential safety signals. In
addition, researchers should decide
whether the development program in-
volves acceptable research-related risk.
This includes assessing the benefiterisk
ratio rather than just the potential risk.
Thus, it generally follows that the more
potential benefit offered through
participation in a given trial, the greater
the risk that might be acceptable to the
research participant.

The second question highlighted was:
“When do we have an ethical re-
sponsibility to enroll pregnant people in
a trial (eg, if it is permissible to enroll, do
we have a responsibility to enroll)?”
Participants noted that researchers
should consider the degree to which
obtaining adequate evidence for the use
of medication in pregnancy, or access to
prospect of benefit from trial participa-
tion raises concerns of justice, and if so,
whether exclusion of pregnant people is
appropriate.
Meeting participants emphasized that

the ethical framework governing
enrolling pregnant people in clinical
trials should be based on protecting
pregnant people through inclusion in
research. For example, participants
noted that institutional review boards
(IRBs), funders, and other stakeholders
can elevate the ethical responsibility to
include pregnant people in research by
requesting justification for their exclu-
sion when pregnant people are excluded
from research. The development of a
framework or common criteria consid-
ered adequate justification for exclusion
could facilitate such efforts.

Legal considerations
In addition to ethical considerations,
participants discussed how legal con-
siderations, such as perceptions of lia-
bility, dissuade industry sponsors and
research institutions from enrolling
pregnant people in clinical trials. One
legal expert highlighted 4 key legal con-
siderations that influence stakeholder
decision-making about whether to
include pregnant people in clinical trials.
First, the participant noted, there is a

myth that including pregnant people in
research is legally impermissible.
Although FDA guidance and federal
regulations set forth criteria for ethically
and legally conducting such
research,12,13 some members of the
research enterprise mistakenly believe
that the law precludes research during
pregnancy.14 That misperception of the
law can lead to decisions—by industry
sponsors, academic institutions, clinical
investigators, and others along the
research pathway—that exclude preg-
nant people from research.15

Second, this myth is amplified by a
combination of absent and ambiguous
regulations. Current federal regulations
governing research during pregnancy
DECEMBER 2022 Am
(commonly referred to as “Subpart B”16)
neither require the inclusion, nor
penalize the unjustified exclusion, of
pregnant people in research. In addition,
Subpart B contains ambiguities, such as
the concept of “minimal risk,” that are
open to wide interpretation. In the face
of regulatory ambiguity, and without a
clear directive to include pregnant peo-
ple in research, stakeholders can apply
conservative regulatory interpretations
that limit the inclusion of pregnant
people in clinical trials.

Third, inclusion of pregnant people
in a clinical trial may increase trial and
overhead expenses (eg, expenses
related to liability coverage). Inclusion
may also lead to slower trial recruit-
ment if a minimum sample of preg-
nant people is required, leading to
delays in trial completion and drug
approval. Exclusion, by contrast, not
only allows researchers to avoid those
costs and delays, but also mitigates
risks for industry by eliminating
premarket liability and shifting post-
market liability to prescribers and pa-
tients, who ultimately decide whether
to use medications without pregnancy-
specific data.

Fourth, although liability is
frequently cited as a reason that deci-
sion makers exclude pregnant people
from research, the legal expert high-
lighted that most stakeholders’ fears of
liability for harms to pregnant subjects
and their fetuses and offspring exceed
evidence of actual liability. Although
premarket testing is not risk-free, lia-
bility is limited to the size of the
research population and may be miti-
gated by obtaining fully informed con-
sent from each participant in research.
By contrast, legal risk might increase
substantially after a drug enters the
market if, for example, adverse events
occur in a patient population that was
excluded from clinical research.

Finally, the legal expert and other
panelists highlighted several key legal
strategies to advance inclusion of preg-
nant people in clinical trials. First, it is
imperative to determine the degree of,
and mitigate, liability stemming from
premarket clinical trials. Risk mitigation
strategies, such as implementing
erican Journal of Obstetrics & Gynecology 809
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programs that provide compensation for
research-related injuries, can dampen
disincentives to including pregnant
people in research.17 Second, incentiv-
izing research during pregnancy will also
promote inclusion of pregnant people in
clinical trials. For example, public
funding opportunities or accelerated
drug review could serve to incentivize
clinical research in pregnant pop-
ulations. All participants agreed that
concrete liability reforms and targeted
educational initiatives are necessary for
encouraging clinical research in preg-
nant people. Furthermore, to accom-
plish the goals listed above, clinical
research in pregnancy must be seen as a
critical public health issue, and legal ex-
perts, from both within and outside of
the research enterprise, should be
engaged to develop workable strategies.

Next steps
To ensure appropriate enrollment of
pregnant people in clinical trials, and
address evidence gaps that stem from lack
of enrollment, theremust be a shift toward
creating a culture of inclusion of pregnant
people in clinical trials rather than
routinely excluding them without
adequate justification. As mentioned
above, the clinical research community can
aid in cultivating this, in part, by framing
the evidence gap as a critical public health
concern. Doing so would raise awareness
for this crucial issue and illustrate the need
for collaboration among various stake-
holders to affect widespread change.

In the absence of legislative authorities
for FDA, the research community and
government stakeholders can also begin
holding investigators accountable for
including pregnant people in research by
encouraging inclusion or requesting a
justification for their exclusion before a
trial receives IRB authorization. Support
for these measures is building. These
steps can be taken without new regula-
tions and guidelines because the existing
regulatory oversight infrastructure is
sufficient to support inclusion of preg-
nant people in clinical research.

Although creating a culture of inclu-
sion will take time, stakeholders can take
steps now to identify and address
810 American Journal of Obstetrics & Gynecology
priority evidence gaps and prioritize re-
sources on the basis of unmet need. For
example, researchers can begin by
studying medications that are already
being used in pregnant people but for
which there are no objective data derived
from clinical research to support the
medication use in pregnant people. In
addition, the clinical research commu-
nity can encourage stakeholders to
develop criteria (eg, frequency of use,
seriousness of unmet medical need) for
identifying priority medications for
study in pregnancy and devote resources
accordingly. Researchers can leverage
existing data and trial infrastructure to
obtain evidence to facilitate regulatory
and clinical decision-making for drugs
already being used by pregnant people in
the postmarket setting.
Meeting participants from industry,

federal agencies, and academic
research institutions alike described
how existing data such as electronic
health records and registry data could
be leveraged to support evidence gen-
eration. In addition, data collection
through trial networks that have access
to more clinical sites and patients
could support increased enrollment
and maximize data utility, whereas
alternative data sources can be used to
supplement clinical data collection for
regulatory submissions and clinical
decision-making.
Finally, increased collaboration

among stakeholders (federal agencies,
industry, academia, and patients and
patient advocates) involved in each
phase of drug development can sup-
port progress in a variety of ways. First,
stakeholder cooperation can encourage
liability reform and education. Second,
increasing collaboration can aid in the
implementation of innovative trial ap-
proaches, such as the development of
master protocols, to reduce time- and
cost-related burdens and encourage
earlier enrollment of pregnant people
in drug development. Third, increasing
collaboration and communication with
the FDA to support timely collection of
nonclinical data and discuss study
design can facilitate earlier enrollment
of pregnant people in clinical trials.
DECEMBER 2022
Finally, increasing both public and
private funding to support nonclinical
and clinical data collection can further
incentivize and support clinical
research in pregnancy. -
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