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Preface

My three children were born between 1990 and 2000. I was extremely 
fortunate that my overall health was good and that I had few health issues 
during my pregnancies and later when nursing my children. Even as a 
healthy pregnant and lactating woman, I had so many questions for my 
doctors. I wanted to know how certain medications might affect me or 
my fetus and later my infant. I was frustrated when my doctors could not 
answer my questions with confidence. I worried. 

Between the time my first child was born in 1990 and the third was 
born in 2000, the clinical research landscape changed dramatically. In 
1990, most research participants in the United States were White men. By 
2000, the human subjects research laws and regulations were changed to 
encourage the participation of women, including women of childbear-
ing potential, and efforts had been made to improve the ethnic diversity 
of research participants. Soon after, legislation was passed to promote 
clinical research with pediatric populations to study medications that 
were used by children. There is still much work to be done to improve 
the diversity of our research populations, but as a society, we have made 
progress gathering and acknowledging the value of collecting evidence 
about how medical treatments may affect women, children, and people 
of different races and ethnicities. 

One thing has not changed: there is still a dearth of data about the 
appropriate dosage, efficacy, and safety of most medical interventions 
used by pregnant and lactating women. This stood out during our experi-
ence with the COVID-19 pandemic. Despite broad liability protections for 

xv
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xvi	 PREFACE

medical product manufacturers, health care providers, and others, preg-
nant and lactating women were not included in the preauthorization clini-
cal trials for vaccines. Although their exclusion from research has since 
been remedied, for months these populations were without evidence of 
their safety and efficacy and ultimately reducing vaccine uptake in these 
populations. If my daughter were to become pregnant now, she would 
likely have the same kind of unanswered questions for her doctors that I 
had when I was pregnant with her.  

Despite a national and international consensus that avoiding research 
involving pregnant and lactating women is causing real harm, concerns 
about potential liability continue to thwart efforts to expand that research. 
No one has deeply studied the assumptions and realities behind those 
concerns about liability. This committee has done a thorough examination 
of the forces—legal, financial, and cultural—that disincentivize research 
with pregnant and lactating women. The committee provides evidence 
that conducting clinical studies with pregnant and lactating populations 
is not currently fraught with liability and how such research can—and 
must—be done safely and well.  

Our committee is indebted to the work of the U.S. Department of 
Health and Human Services Task Force on Research Specific to Pregnant 
Women and Lactating Women (PRGLAC Task Force), which provided 
foundational knowledge for this committee to build from and which 
recommended that such a committee as ours be established. I am also 
grateful to the many experts who shared their knowledge of the complex 
legal and clinical landscapes in our public meetings and to the outstand-
ing people who created our four commissioned papers. I am particularly 
grateful to the National Academies of Sciences, Engineering, and Medi-
cine staff, led by Alex Helman and Andrew March, who provided guid-
ance and expertise as well as thousands of hours of supporting research 
and editing. 

Finally, I am grateful to have worked with an amazing group of 
committed experts on this consensus committee, many of whom have 
devoted their entire careers to improving health for pregnant and lactat-
ing women. Everyone generously volunteered countless hours and gave 
up more than one holiday to create a report that aims to finally answer 
these concerns about liability. In the process, we had hours of robust con-
versation and had friendly but probing disagreements. We taught each 
other concepts of regulatory science, medicine, business, law, and ethics. 
And in the end, we found agreement and solutions, all in a mission to 
support the millions of pregnant and lactating women who, in a very real 
sense, represent the future of this country. 

Many of the people on this committee and those who have supported 
its work have been waiting for decades to see pregnant and lactating 
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PREFACE	 xvii

women appropriately supported through clinical research. The United 
States’ current record on maternal and newborn health is weak and 
unworthy of a country that is capable of scientific and medical wonders. 
It is my hope that as you read the report, you will sense the urgency of 
its key messages and find a way to act on them, whatever your role may 
be in the clinical research enterprise. Our recommendations are compre-
hensive, but they are far from daunting. I hope that in the coming decade, 
if my children and their partners choose to join the millions of pregnant 
and lactating women each year in the United States, that they will do so 
with confidence that the medical treatments they may need are as safe 
and effective as possible. 

Margaret Foster Riley, Chair
Committee on Developing a Framework to Address Legal,  

Ethical, Regulatory, and Policy Issues for Research Specific to  
Pregnant and Lactating Persons
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Summary

Pregnant and lactating patients and their clinicians must currently 
make decisions regarding what drugs and vaccines they should use dur-
ing pregnancy and lactation without the benefit of high-quality evidence 
regarding the products’ safety and efficacy. The inadequacy of that evi-
dence prompts some pregnant and lactating women to forgo necessary 
treatment, which results in harm to them or their fetus or child, while 
others decide to use the medical product, which entails an unknown 
likelihood of harm and provides uncertain benefits. 

Before medical products are licensed, they must undergo clinical 
studies to evaluate the efficacy, safety, and appropriate dosage in the 
populations in which they would be prescribed. Policies on clinical 
research require that the participants in clinical studies be as diverse as 
the expected patient population. Nonetheless, pregnant and lactating 
women continue to be excluded from most clinical studies to the detri-
ment of their health and that of their fetuses and children. Past studies 
have attributed their exclusion to concerns about legal liability for the 
investigators and institutions that conduct and sponsor clinical research 
should research participants, or their fetuses or children, experience nega-
tive effects from the study intervention. Yet the committee has found lim-
ited evidence of such liability. Rather, excluding pregnant and lactating 
women from clinical research appears to increase the potential for harm, 
and by extension liability, when medical products are marketed without 
relevant information from research with pregnant and lactating women. 
Generating and reporting data about the safety, efficacy, and dosage of 

1
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medications in pregnant and lactating women would reduce the latter 
sort of liability. To generate such data, policies need to counteract exist-
ing disincentives to the responsible and ethical inclusion of pregnant and 
lactating women in clinical studies. 

The committee offers nine recommendations for action by Con-
gress, Department of Health and Human Services, National Institutes 
of Health, Food and Drug Administration, Office for Human Research 
Protections, and clinical investigators, which if implemented would 
result in the appropriate inclusion of pregnant and lactating women 
in clinical research and thus provide more of the evidence that they 
and their health care providers need to make informed health care 
decisions.

A DANGEROUS LACK OF INFORMATION 
AND THE BENEFITS OF RESEARCH

Each year in the United States, more than 3.5 million individuals 
give birth, and some experience serious diseases or conditions that are 
unique to pregnancy, including gestational diabetes, preeclampsia, and 
severe nausea and vomiting. Being pregnant also makes them more likely 
to acquire, or experience worse outcomes from, infectious diseases such 
as influenza and COVID-19. Pregnant women—and the nearly 3 million 
women who initiate breastfeeding each year—also experience the same 
diseases and conditions as other adults, such as depression, diabetes, 
hypertension, cancer, lupus, and human immunodeficiency virus (HIV). 
If left untreated, those conditions threaten the health and lives of pregnant 
and lactating women and their fetuses and children. 

Seventy percent of pregnant women take one or more prescription 
medications during pregnancy, as is also true for at least half of lactat-
ing women. Pregnant and lactating women are generally excluded from 
clinical studies; they and their health care providers lack the sort of data 
about the dosage, efficacy, and safety of medical products that are avail-
able for other members of the adult population. Although pregnancy and 
lactation are physiologically unique, pregnant and lactating women and 
their clinicians must usually rely on data derived from clinical studies 
in nonpregnant and nonlactating adults, as well as from any preclinical 
studies in pregnant and lactating animals.

While pregnant and lactating women are permitted to use licensed 
products, the absence of relevant evidence not only presents individu-
als with a conundrum about how to proceed but also, at the population 
level, erects barriers to delivering safe, effective, and timely therapeutic 
and preventive measures, thus exacerbating existing health inequities for 
pregnant and lactating women. 
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The absence of a sufficient evidence base means that almost all preg-
nant and lactating women with a condition for which a medical product 
might be appropriate are, in effect, participants in large, uncontrolled 
experiments that typically will not produce useful data. Not surprisingly, 
a consensus has arisen in recent years that the more ethical and respon-
sible course would be to include pregnant and lactating women in clinical 
research. In sum, the benefits to pregnant and lactating women of being 
included in well-designed, ethical clinical research on medical products is 
now generally accepted. Yet such studies are still not routinely conducted. 

THE COMMITTEE’S TASK

In 2016, Congress authorized the creation of the Task Force on 
Research Specific to Pregnant Women and Lactating Women (PRGLAC 
Task Force) to evaluate gaps in knowledge about safe and effective thera-
pies for pregnant and lactating women. In its 2018 report, the PRGLAC 
Task Force noted that the possibility of legal liability is frequently cited 
as a reason for not enrolling pregnant and lactating women in clinical 
research or for dismissing trial participants who become pregnant. Legal 
liability refers to a party’s breach of duty that results in harm to another. 
To address this concern for liability, Congress called on the National 
Academies of Sciences, Engineering, and Medicine to convene a commit-
tee to examine the real or perceived risk of liability arising from research 
conducted with pregnant and lactating women. 

The statement of task asked the committee to study the evidence and 
report “findings, conclusions, and recommendations for safely and ethi-
cally including pregnant and lactating persons in clinical research that 
substantially mitigates or avoids incurring liability.” The statement of 
task also asked the committee to develop a matrix of relative liability to 
various stakeholders for medical product development. After reviewing 
the evidence, the committee concluded that a matrix would be subjective 
rather than based on empirical analysis because the bounds of liability 
are imprecise and quantifying relative liability is not possible. There-
fore, a matrix would give a mistaken illusion of scientific precision. The 
committee instead thoroughly examined liability for harms alleged to 
have occurred during clinical research and in the clinical use of licensed 
medical products. The committee complemented this examination with 
a discussion of the laws and regulations applicable to clinical research 
involving pregnant and lactating women in order to explore when and 
how liability arises. This approach illuminated the relationship between 
legal liability—and perceptions thereof—and other regulatory, economic, 
and social influences on pregnant and lactating women’s exclusion from 
clinical studies. 
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THE LIABILITY LANDSCAPE 

The collection of safety and efficacy data in clinical research raises 
potential liability concerns stemming from evidence of potential harm 
that may arise from use of an investigational product. The possibility of 
injury to a child who was exposed to an investigational product in utero 
or while breastfeeding is of primary concern to research participants. 
These concerns also affect other stakeholders involved in clinical research. 
An injury could tarnish the sponsoring company’s reputation and dimin-
ish public trust in its other products. The potential for injury to a child 
also creates fear of a court trial in which their every decision and action is 
scrutinized publicly, leading possibly to a large damage award. Scrutiny 
may be magnified for an injured child who did not choose to take the risk 
and may live with the injury for a lifetime. 

If an approved medical product injures the fetus or child of preg-
nant or lactating women, the total amount of harm done could be much 
greater than what would occur in a clinical trial. Thus, failing to have 
conducted rigorous and regulated trials with pregnant and lactating 
women potentially shifts the risks of harm from the small number of 
well-monitored pregnant and lactating women and their offspring in the 
trials to the larger number in clinical settings. This failure also seems to 
increase the potential liability of the individuals and organizations who 
manufacture, distribute, and prescribe the medical product without 
providing dosing, safety, and efficacy information that is relevant to 
a distinct group of patients who are expected to use the product. That 
said, manufacturers have generally mitigated this risk through labeling, 
promotion, and postmarket surveillance in accordance with FDA regu-
lations and guidance, rather than by including pregnant and lactating 
women in clinical research. If injury does occur, manufacturers may 
argue that they had neither knowledge of possible risks relating to use 
of the product in pregnant and lactating women nor a duty to acquire 
such knowledge in the absence of any FDA requirement to test in these 
populations.

A case law analysis revealed no reported claims of liability for 
research-related injuries relating to lactating women’s participation in 
clinical research. One marketed drug was the subject of several reported 
cases involving injury to the lactating woman, without injury to the child. 
The committee found no reported cases relating to participation of preg-
nant women in clinical trials since 1962 when the U.S. Food and Drug 
Administration (FDA) was granted the authority to require proof of safety 
and efficacy of products before they go on the market. There were, how-
ever, many cases involving liability claims related to pregnant women’s 
use of on-market drugs approved for treatment of conditions in the adult 
population.
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Although there are limitations to the review of the case law—
including that the likelihood that encountering liability is diminished 
by the reality that many clinical trials exclude pregnant and lactating 
participants, and that the analysis partially relies on extrapolation from 
general knowledge about the regulatory context and litigation regarding 
pharmaceutical products—the analysis revealed three important points.

 
1.	 Little evidence exists of liability resulting from including either 

lactating or pregnant women in clinical trials. 
2.	 Little evidence has been found that lactating women’s use of 

approved and marketed products gives rise to liability. 
3.	 There is substantial evidence of liability related to pregnant 

women’s use of approved and marketed products, and some 
evidence that aspects of that liability might have been avoided 
had pregnant women been included in the clinical trials for those 
products.

 
In light of these findings, the committee considered drivers of the 

perception that including pregnant and lactating women in clinical 
studies creates a high liability risk. Perceptions of liability appear to 
be based in fear of uncertainty, given that those involved in clinical 
research with pregnant and lactating women have a poor understand-
ing of the risks of harm, legal liability, and how other factors may 
contribute to liability. The perception of liability is also shaped by the 
cultural significance of preventing fetal harm linked to actions taken by 
pregnant women. Consequently, the public, policy makers, and others 
perceive research involving pregnant and lactating women as legally 
risky. The reality is that not conducting research involving pregnant and 
lactating women has the potential to generate far greater harm arising from 
treatments and preventives that have not been tested in pregnant and lactat-
ing women, and thus a greater risk of liability for all those associated with the 
clinical encounter to the extent that they are found to have violated a duty 
under applicable state tort law. 

ABATING LIABILITY BY REDUCING POTENTIAL HARM

Harm and liability are interconnected: harm refers to the injury suf-
fered; liability refers to the legal responsibility for that harm. Notably, 
harm can result from inclusion in clinical research as well as exclusion 
from clinical research. Employing strategies to reduce potential harm can 
play a role in mitigating both liability and the effect of perceived liability 
arising from a pregnant woman’s research participation. The current 
drug development pathway and the protections offered through clinical 
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research regulations have been instrumental in reducing harm to research 
participants and patients. However, there are opportunities to improve 
current regulatory systems to further minimize harm for research involv-
ing pregnant and lactating women. 

Clinical research is essential for advancing scientific knowledge and 
improving health outcomes. However, the exclusion of pregnant and 
lactating women from clinical studies can produce harm resulting from 
inadequate or inappropriate treatment or nontreatment in the absence of 
adequate evidence. Producing data by conducting research with pregnant 
and lactating women reduces this harm. Doing so responsibly requires 
strategies to mitigate the potential harm from including them in research. 

Clinical studies conducted with pregnant and lactating women raise 
distinct considerations related to risk–benefit assessments because of the 
physiological differences in pregnancy and lactation and, significantly, 
the intimate relationship of the research participant and the fetus or 
nursing child who may be directly or indirectly exposed to unknown or 
uncertain risk from the investigational product. 

Clearer guidance from the U.S. Food and Drug Administration (FDA), 
detailing the expected study designs, safeguards, and product-specific 
monitoring for conducting clinical studies with pregnant and lactating 
women would equip sponsors and investigators with crucial informa-
tion for safely executing these trials, and compliance with such guidance, 
though not a formal defense, manifests due care and hence may reduce 
the likelihood of being found liable. Moreover, the Office for Human 
Research Protections (OHRP) under HHS offers guidance to institutional 
review boards (IRBs) on interpreting HHS regulations. However, ambigu-
ity in HHS regulations for including pregnant women in clinical research, 
particularly related to the concept of minimal risk, leads IRBs to reject 
studies that propose including pregnant women. Research sponsors can 
also design clinical research using innovative methodologies and can 
increase equity through pragmatic trials and opportunistic studies.  

MITIGATING POTENTIAL LIABILITY IN 
CLINICAL INVESTIGATIONS

The legal liability that is relevant to the participation of pregnant 
and lactating women in clinical research is tort liability. This branch 
of law aims to compensate parties who have been injured by the neg-
ligent or wrongful acts or omissions of others or by products or condi-
tions that create undue risk. Tort liability also encourages reasonable 
and responsible behavior to reduce future harm. In the context of clinical 
care and research, part of health care professionals’ responsible behavior 
is providing patients and research subjects with a clear, complete, and 
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comprehensible description of the potential benefits and risks of a medical 
intervention and of alternatives as part of the process of obtaining their 
informed, voluntary consent. Along with clear regulatory guidance on 
protecting participants from harm, strengthened informed consent pro-
cesses could help mitigate potential liability.

In some situations—especially when actors have departed from the 
applicable standard of care—reaching an individualized judgment about 
liability is important for fulfilling tort law’s remedial and deterrence 
objectives. However, the process is time consuming, expensive, and ardu-
ous for all concerned. No-fault compensation provides an attractive alter-
native because it eliminates the burden on the harmed individual to prove 
their injury is the result of another’s breach of duty, and it mitigates liabil-
ity for those who may be the subject of a lawsuit through the tort system. 
Permitting U.S. investigators to use federal grant funds to purchase clini-
cal trial insurance, which offers no-fault compensation plans, could help 
mitigate the liability concerns of institutions and investigators. 

Following the 2022 Supreme Court decision in Dobbs v. Jackson 
Women’s Health Organization, the breadth of privacy issues for pregnant 
research participants may increase as states propose and enact new 
laws aimed at preventing abortion, protecting fetal life, and regulating 
the choices of pregnant women. Overall, the Dobbs decision is likely to 
increase liability for including pregnant women in clinical research. It is 
yet unclear how the Dobbs decision and newly passed or enforced state 
laws will affect pregnant women’s willingness to participate in research 
and sponsors’ and research institutions’ willingness to support research 
in states that may penalize fetal harm. Certificates of confidentiality 
(CoCs) can be a valuable tool to protect research participants against pri-
vacy issues and could address pregnant participants’ concerns that their 
health information will be shared. CoCs likely provide privacy protec-
tions in many of the contexts involving pregnant and lactating women 
in clinical research. 

FACTORS INFLUENCING PERCEPTIONS OF LIABILITY

The committee determined that decisions regarding research with 
pregnant and lactating women are influenced by perceptions of liability 
that are intertwined with other factors that have contributed to the exclu-
sion of pregnant and lactating women from clinical studies. When a spon-
sor or other stakeholder is deciding whether to conduct research with 
pregnant and lactating women, it evaluates the reasons for and against 
doing the research—incorporating considerations related to uncertainties 
and assessments of legal liability exposure; potential reputational losses; 
and financial, technical, and practical considerations associated with the 
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complexity of the trial, among others. This includes the regulatory reality 
that FDA does not require that research be conducted with pregnant and 
lactating women in order to market a product to the adult population. 
If the considerations against doing the research outweigh those in favor 
of doing the research, the sponsor and others are likely to decide not to 
conduct the research. Each stakeholder’s decision weighs the potential for 
liability along with other factors, including

 
•	 the culture of exclusion; 
•	 challenges in recruiting participants; 
•	 lack of expertise in research involving pregnant and lactating 

women;
•	 reputational risk;
•	 cost and complexity of trials; and
•	 lack of financial incentives. 

Changing one factor, such as offering regulatory predictability or 
financial incentives, could offset and overcome potential liability con-
cerns; addressing these interrelated factors together could affect how 
stakeholders view liability regarding research with pregnant and lactating 
women. 

Recommendations

The committee drew on public testimony, research, and delibera-
tions to arrive at nine recommendations to improve the safe and ethical 
inclusion of pregnant and lactating women in clinical research while 
mitigating the risk of liability. The recommendations address liability 
with attention to the multiple stakeholders involved along the medical 
product development pathway and the ways in which they perceive lia-
bility. The recommendations address the liability risk—and perceptions 
of liability risk—of various stakeholders through three interconnecting 
approaches. The first is through strategies that directly mitigate liabil-
ity. The second is through strategies that minimize harm, and therefore 
diminish the potential for liability. The third approach involves address-
ing the factors that discourage the inclusion of pregnant and lactating 
women in clinical research that sponsors and researchers weigh along-
side the potential for liability.

 
Recommendation 1. The U.S. Food and Drug Administration 
(FDA) should revise guidance to make clear its expectation 
that pregnant and lactating women should be included as 
early as possible in the studies conducted for product approval 
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of medical products that pregnant and lactating women are 
expected to use, and that studies to provide explicit support 
for the safety, efficacy, and dosage in these populations be 
initiated no later than the end of Phase III studies in the 
general population. The studies with pregnant and lactating 
women should continue into the postapproval period and be 
completed as quickly as possible postapproval. FDA should 
bring all related guidance documents into conformity with 
the revised guidance. 

a.	 The revised guidance should set forth the study designs, 
safeguards, and product-specific monitoring expected 
for conducting clinical studies with pregnant and lactat-
ing women, and include considerations for how sponsors 
should determine appropriate study designs, safeguards, 
and product-specific monitoring. 

b.	 The revised guidance should make clear that research plans 
and all necessary study protocols are prepared, research 
sites are identified, and monitoring and oversight commit-
tees are appointed for pharmacokinetic, pharmacodynamic, 
and dosage determination studies with pregnant and lac-
tating women while Phase III studies for the product are 
being carried out in the general adult population. 

c.	 The revised guidance should specify contents of a stream-
lined Investigational New Drug Application for use by 
academic and other noncommercial sponsors to study a 
drug in pregnant and lactating women in the event that 
studies are not initiated and completed in a timely manner 
by the New Drug Application, Biologics License Applica-
tion, or Premarket Approval holder as contemplated by the 
guidance.

d.	 The revised guidance should make clear the requirement 
to conduct studies with pregnant and lactating women is 
dependent upon (i) the product having the potential for use 
by pregnant and lactating women and (ii) that use being 
consistent with available clinical and preclinical safety and 
efficacy data in these populations. If the product sponsor 
believes that data from preclinical studies of the product, or 
evidence concerning the safety of other products in the same 
class, raises concerns about the potential harm to pregnant 
and lactating women or their offspring, the sponsor may 
submit to FDA a justification for not including pregnant or 
lactating women in the clinical studies outlining the basis 
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for such for concerns and why the potential harms cannot 
be adequately prevented or mitigated in light of the poten-
tial benefits to these populations. If FDA reviewers agree 
with the justification, trials in pregnant or lactating women 
are not to be carried out and the safety information must be 
included in the drug labeling.

Recommendation 2. The U.S. Food and Drug Administration 
(FDA) should use the authority outlined in Public Law 117-
328 to require that diversity action plans include pregnant and 
lactating women as part of an intersectional plan to increase 
the inclusion of diverse populations in clinical research. FDA 
should revise its guidance relating to such diversity action 
plans to include the following:

a.	 Formal discussion, such as during meetings before an 
Investigational New Drug Application is granted, on 
FDA’s expectation for the inclusion of pregnant and lac-
tating women in clinical trials of the product and on the 
sponsor’s plans to include these populations in clinical 
trials.

b.	 Submission of, or if already completed, reference to rele-
vant preclinical data that support the determination of dos-
age, safety, and efficacy in pregnancy and lactation, includ-
ing developmental and reproductive toxicology studies and, 
as available, any safety data on pregnancy and lactation 
for other drugs in the same class. If the preclinical data 
presented in the diversity action plans raises safety con-
cerns for conducting human trials in pregnant and lactating 
women, a justification for not conducting clinical studies 
must be submitted along with the diversity action plan 
outlining the evidence for concerns. When FDA reviewers 
agree there are safety concerns regarding clinical testing 
in pregnant and lactating women, trials are not to be com-
pleted and the safety information must be included in the 
drug labeling.

c.	 Plans for conducting pharmacokinetic and pharmacody-
namic studies in pregnant and lactating women, includ-
ing dosing studies through each stage of pregnancy. The 
plans for these studies should be submitted to the agency 
no later than the submission of a New Drug Applica-
tion or Biologics License Application for the general 
population.
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Recommendation 3. The Office for Human Research Protections 
(OHRP) within the U.S. Department of Health and Human 
Services should provide clarity on the inclusion of pregnant 
and lactating women as research subjects. OHRP should pro-
vide guidance documents that help clinical researchers, insti-
tutional review boards (IRBs), and data and safety monitoring 
boards ensure that pregnant and lactating women who partici-
pate in clinical research are adequately protected without creat-
ing undue burdens for their participation. OHRP should work 
with the Food and Drug Administration (FDA) to harmonize 
applicable guidance pertinent to research with pregnant and 
lactating women.

a.	 OHRP should issue guidance that provides definitions and 
interpretation for 45 CFR 46, Subpart B, particularly “mini-
mal risk” and “additional safeguards” that are conducive 
to the responsible and ethical inclusion of pregnant and 
lactating women in clinical research.

b.	 OHRP should issue guidance to clarify the applicability of 45 
CFR 46, Subpart D, for clinical research that enrolls lactating 
women who breastfeed their children during the study.

c.	 OHRP should issue a list of frequently asked questions 
that could assist clinical researchers and IRBs to assess 
risk in clinical research that involves pregnant and lactat-
ing women and to provide justifications for the inclusion 
or exclusion of pregnant or lactating women in clinical 
research.

d.	 OHRP guidance should, like FDA guidance, recommend 
that IRBs have experts in pregnancy, lactation, and neonates 
participate in the review of study protocols involving such 
participants.

e.	 The OHRP Division of Education and Development should 
offer training and outreach for researchers and IRBs to 
develop expertise in research in pregnancy and lactation.

f.	 OHRP should create a subcommittee for research with preg-
nant and lactating women within the Secretary’s Advisory 
Committee on Human Research Protections that will provide 
detailed recommendations on how to conduct more research 
with pregnant and lactating women safely and ethically.

Recommendation 4. The U.S. Congress should pass legisla-
tion modeled on the Best Pharmaceuticals for Children Act to 
encourage and incentivize additional studies to provide more 
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information in labeling on the safety and efficacy of approved 
medical products for pregnant and lactating women. This leg-
islation should:

a.	 Direct the director of the National Institutes of Health, in 
consultation with the commissioner of the Food and Drug 
Administration (FDA) and experts in pregnancy and lacta-
tion, to develop and publish annual prioritization lists of 
both on-patent and off-patent approved medical products 
for which additional studies are needed to assess the dos-
age, safety, and effectiveness of the use of the medical prod-
ucts in pregnant and lactating women. 

b.	 Direct the secretary of the Department of Health and 
Human Services (HHS) to award contracts to entities that 
have the expertise to conduct clinical studies in preg-
nant and lactating women to study medical products that 
are no longer subject to relevant patent or exclusivity 
protections, thus enabling the entities to conduct studies 
in pregnant and lactating women of one or more of the 
off-patent medical products identified in part (a) of this 
recommendation.

c.	 Grant the secretary of HHS the authority to make a written 
request to the patent holder of medical products subject to 
patent or exclusivity protections to conduct clinical studies 
involving pregnant and lactating women concerning one or 
more of the on-patent medical products identified in part (a) 
of this recommendation. 

i.	 To incentivize manufacturers to complete these stud-
ies, Congress should create incentive programs, such 
as extended market or data exclusivity or tax breaks, 
to the holder of the approved application if studies 
are completed within the requested time frame and 
data are submitted to FDA for inclusion in product 
labeling.

ii.	This incentive program should be authorized for an ini-
tial 5-year period, with reauthorization based on experi-
ence with the program and a determination of whether 
continuation is necessary.

Recommendation 5. The U.S. Congress should pass legisla-
tion modeled on the Pediatric Research Equity Act to authorize 
the Food and Drug Administration (FDA) to require research 
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related to the use of drugs, biologics, vaccines, and medical 
devices in pregnant and lactating women.

a.	 Congress should direct the secretary of the Department 
of Health and Human Services to require any entity that 
submits an application for a new drug, biologic, vaccine, 
or medical device, or a supplement for a new indication, 
new dosage form, new dosing regimen, or new route of 
administration, to submit data on the dosage, administra-
tion, safety, and effectiveness of its use in pregnant and 
lactating women. 

b.	 Congress should amend Section 505(o)(3)(B) of the Federal 
Food, Drug, and Cosmetic Act to include “(iv) to identify 
and characterize risks to pregnant and lactating women and 
their offspring” as a justification for requiring postmarket-
ing studies and postmarketing clinical trials.

c.	 To ease the initial challenges that may be faced in imple-
menting this requirement, Congress should create pro-
grams, such as extended market exclusivity or tax breaks, 
for the holder of an approved New Drug Application, 
Biologics License Application, or Premarket Approval 
when studies are completed within the required time 
frame and data are submitted to FDA for inclusion in 
product labels. These programs should expire after sev-
eral years, once sponsors have experience conducting 
these studies.

Recommendation 6. The National Institutes of Health (NIH) 
should develop an action plan to prioritize research that 
includes pregnant and lactating women across its institutes 
and centers. At a minimum, the action plan should include the 
following:

a.	 NIH should create a new program with the NIH Common 
Fund to study the pharmacokinetics, pharmacodynamics, 
and dosage determination of on-market drugs in pregnant 
and lactating women. 

b.	 The Eunice Kennedy Shriver National Institute of Child 
Health and Human Development should expand and sus-
tain its network of institutions with expertise in conducting 
clinical research with pregnant and lactating women, with 
considerations for the equitable access of potential research 
participants.
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Recommendation 7. The National Institutes of Health (NIH) 
and other federal agencies that fund clinical research should 
cover the cost of clinical trial insurance on clinical trial grants 
that include pregnant and lactating women for research that is 
conducted domestically. The additional expense of this insur-
ance should be deemed as outside of the NIH cap for direct 
costs for grant awards.

Recommendation 8. The U.S. Department of Health and Human 
Services should form an interagency task force, including the 
Food and Drug Administration, National Institutes of Health, 
Centers for Disease Control and Prevention, Health Resources 
and Services Administration, Office of the National Coordinator 
for Health Information Technology, and the National Library of 
Medicine to create and maintain infrastructure and guidelines 
for the conduct of postmarketing pregnancy and lactation safety 
studies that would use safety information, annual status reports 
from existing pregnancy and lactation exposure registries, and 
data generated through database studies. From within its mem-
bership, the task force should identify agency leads to carry out 
the following activities:

a.	 Develop a central repository to collect postmarketing safety 
data from pregnancy and lactation exposure registries and 
database studies.

b.	 Release guidelines on the content and format of data to be 
submitted to the central repository from existing pregnancy 
and lactation exposure registries, which should include, at a 
minimum, the following: number of pregnant and lactating 
women enrolled to date, number of pregnant and lactating 
women with unknown outcomes, number of pregnant and 
lactating women with pending outcomes, number of preg-
nant and lactating women lost to follow-up, and number 
and types of adverse events reported in pregnant and lactat-
ing women.

c.	 Adopt standards requiring that the electronic health records 
of pregnant and lactating women be capable of being linked 
with records for their offspring in research databases.

d.	 Evaluate the infrastructure, data elements, and resources 
that would be required to develop and maintain a central-
ized national registry for collecting and evaluating postmar-
keting data from pregnant and lactating women.
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Recommendation 9. If research being conducted with pregnant 
individuals, or individuals who may become pregnant over 
the course of the study, is not already covered by a certificate 
of confidentiality issued by the National Institutes of Health 
or other federal agency, the principal investigator of the study 
should apply to the National Institutes of Health for a certificate 
of confidentiality.
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Introduction

Ideally, all people who become pregnant and desire to remain preg-
nant would have healthy pregnancies, birth healthy babies, and have the 
ability to provide human milk to their children. However, some pregnant 
people get sick, and some sick people become pregnant. To ensure the 
health and well-being of pregnant and lactating women and their fetuses 
and newborns, evidence is needed on the safety, effectiveness, and proper 
dosage of medical products that these individuals may need to take dur-
ing the perinatal period. Sufficient data on safety and effectiveness allow 
health care providers and patients to make informed decisions about an 
intervention’s potential benefits and risks. In the face of insufficient evi-
dence, a health care provider and a patient are in a difficult position: A 
decision to forgo an intervention may result in harm from an untreated 
or unprevented condition, while a decision to use an intervention puts 
the patient, the fetus, and the child at an uncertain risk of harm for an 
uncertain benefit.

That is precisely the situation that commonly confronts pregnant 
and lactating women when making decisions about therapeutic or pre-
ventive interventions. Although pregnancy and lactation are physiologi-
cally unique, pregnant and lactating patients and their clinicians must 
usually rely on data derived from clinical studies in nonpregnant and 
nonlactating adults, and preclinical studies in pregnant and lactating 
animals (Byrne et al., 2020). On an individual level, the evidence gap 
leads to avoidable harm to pregnant and lactating women and their off-
spring when a medication’s dosage makes it ineffective, when its harm 

17
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outweighs its expected benefits, or when the lack of safety data leads a 
patient to reject a medication that would have been helpful. On a popu-
lation level, the evidence gap affects pregnant and lactating women’s 
access to safe, effective, and timely therapeutic and preventive measures, 
reduces the ability to develop responsive policies to identify and address 
health priorities in pregnant and lactating women and their children, and 
exacerbates existing health inequities.

Society benefits from the knowledge generated through clinical 
research. Data gathered through clinical research enable the develop-
ment of safer and more effective therapies and vaccines, promote safer 
and more effective use of those medical products, and improve human 
health and health equity. Conducting clinical research with pregnant 
and lactating women allows these populations to experience the same 
benefits afforded to other populations who have data available on the 
dosage, safety, and efficacy of medical products. Because of the direct 
link between the health and well-being of pregnant and lactating women 
and that of their fetuses and children (Harris, 2000), children also stand 
to benefit from clinical research conducted with pregnant and lactating 
women. To improve maternal health, as well as newborn health and sur-
vival, it is imperative that pregnant and lactating women be included in 
clinical research.

This chapter begins with a discussion of the social benefits of research 
involving pregnant and lactating women and is followed by an explora-
tion of the human cost of inadequate data, explores the sources of the 
inadequate data, provides a background to the study, and ends with the 
committee’s approach to their charge.

THE HUMAN COSTS OF INADEQUATE DATA

Pregnant and lactating women with acute or chronic conditions 
must make difficult decisions about their health every day. These diffi-
cult decisions are compounded by a widespread lack of evidence on the 
dosage, safety, and efficacy of medical products in these populations, 
leaving health care providers and the more than 3.5 million patients 
who give birth each year and the more than 3 million patients who 
breastfeed in the United States without the critical evidence needed 
to make informed treatment decisions (Osterman, 2023). These issues 
are further complicated for racially minoritized pregnant and lactat-
ing women, specifically Black and American Indian and Alaska Native 
populations, who, owing to systemic and structural factors such as rac-
ism, bias, and inequitable access to health care, experience higher rates 
of maternal mortality and morbidity (Hill et al., 2022) and lower rates 
of breastfeeding initiation, duration, and exclusivity (Jones et al., 2015). 
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Inadequate data harm pregnant and lactating women, who have differ-
ent physiological states, as well as the fetuses and breastfeeding chil-
dren who are not only affected by drug exposure, but also the health 
of the pregnant or lactating woman. Although the committee briefly 
mentions women of reproductive age who could potentially become 
pregnant to appreciate the scope of the problem, pregnant women and 
lactating women are the focus of this report.

The Preconception Period

The preconception period includes women of reproductive age who 
may either have an unplanned pregnancy or who are preparing to become 
pregnant sometime in the future. Data reported from 2018 identify close 
to 73 million U.S. women of reproductive age (Guttmacher Institute, 
2021).1 Although many of these individuals are not intending to become 
pregnant, some are either seeking to become pregnant or may have an 
unplanned pregnancy. Many are taking medications before they become 
or know they are pregnant, often for chronic conditions. More than half of 
American adults have at least one chronic condition (Boersma et al., 2020), 
and most, if not all, individuals affected by chronic conditions require 
some type of medication or treatment, with adherence to the treatment 
being essential for optimal health (Unni, 2023).

While it would be inappropriate to treat all women of reproductive 
age as being potentially pregnant, clinicians treating potentially preg-
nant women face challenges prescribing medications to these individuals 
without data on their safe use during early pregnancy. Early pregnancy 
is a time of physiological changes in the pregnant woman and the start 
of fetal development. Without human data on medication use during 
this critical period, clinicians must make treatment decisions for their 
patients without knowing how medication use during this period may 
affect any potential future pregnancies. However, only 11 percent of 
drugs approved between 2010 and 2019 included human data to guide 
prescribing for pregnant women (Byrne et al., 2020), which makes pre-
conception prescribing difficult.

Further challenges arise for unintended pregnancies, which make up 
over 40 percent of all pregnancies in the United States (CDC, 2023c). Teen-
agers and women in their early 20s are groups with higher proportions 
of unintended pregnancy. Unintended pregnancies are associated with a 
higher risk of exposure to teratogenic substances—a substance capable 
of causing congenital malformations (Han et al., 2005). A recent study 

1 Article defines reproductive age as 15–44 years.
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found that 1 in 16 women took a known or potentially teratogenic agent 
during pregnancy, with elevated risk of prenatal exposure in teenagers 
and women 45 and over (Sarayani et al., 2022). Without human data on 
the effects of medical products in early pregnancy, clinicians are unable to 
provide the best health care and cannot address potential harm in treating 
women who are intending to or may become pregnant.

Pregnancy

More than 3.5 million women give birth annually in the United States 
(CDC, 2023a), and as of 2019, there were an estimated 5.5 million preg-
nancies each year (HHS et al., 2023). Ninety percent of pregnant women 
reportedly take some type of medication during pregnancy, with 70 per-
cent taking a prescription medication (Mitchell et al., 2011). It is not uncom-
mon for pregnant women to take multiple medications—13 percent report 
taking five or more prescription medications (Haas et al., 2018). The medi-
cations taken by pregnant women may be for a preexisting condition or for 
a condition related to pregnancy (see Box 1-1).

Pregnancy leads to a number of physiological changes across all 
three trimesters that can affect how the body handles and responds to 
medications, including changes in the cardiovascular, respiratory, gas-
trointestinal, metabolic, and renal systems (Kepley et al., 2023). Box 1-2 
describes these physiological changes throughout different trimesters in 
greater detail. Despite these physiological changes, very few medications 
approved by the U.S. Food and Drug Administration (FDA) have human 
pregnancy data available, though most (90–93 percent) have pregnancy 
safety data from animal models (Byrne et al., 2020; Mazer-Amirshahi 
et al., 2014). From 2010 to 2019, only 11 percent of approved medica-
tions had human pregnancy data available (Bryne et al., 2020). Moreover, 
there is insufficient development of treatments for conditions specific to 
pregnancy, such as gestational diabetes and preeclampsia (Caritis and 
Venkataramanan, 2021).

This lack of human data has serious consequences for pregnant 
women and their fetuses. Without data on proper dosage, safety, and 
efficacy on medication use in pregnant women, health care providers 
and their patients must make difficult decisions about whether to use a 
medication to manage health without safety information or discontinue 
a medication and potentially put the pregnant woman’s health and the 
health of the fetus at risk. In a patient story submitted to the commit-
tee, one patient with rheumatoid arthritis (RA) described this difficult 
decision:

For my second pregnancy, which began in 2013, I was also advised to 
stop all of the medications that I had been using to control my RA. Un-
fortunately, this time my RA flared badly during pregnancy. By the time 
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BOX 1-1 
Common Conditions and Treatments in Pregnancy

The Centers for Disease Control and Prevention (CDC) identified the most 
common complications during pregnancy; they are anemia, anxiety, depression, 
diabetes (including gestational diabetes), heart conditions, high blood pressure 
(including preeclampsia), nausea and vomiting, and infections (CDC, n.d.). Each 
of these conditions may require therapeutic interventions. Pregnant women are 
at least as susceptible to conditions and diseases as the general population, but 
when compared to nonpregnant women, pregnant women are more likely to be 
severely affected by infections. Examples include the influenza virus, hepatitis E 
virus (HEV), herpes simplex virus (HSV), and malaria parasites (Kourtis et al., 
2014). Additionally, pregnant women were hospitalized for COVID-19 infections at 
a higher rate than nonpregnant women (Ellington et al., 2020).

In addition to infectious diseases, pregnant women are also at higher risk of 
developing or worsening chronic conditions during pregnancy. A study of 8.1 million 
hospital deliveries in the United States found that over 600,000 pregnant women 
(7 percent) had at least one common chronic condition (Admon et al., 2017). For 
example, from 2013 to 2014 the rate of asthma was 40 cases per 1,000 hospital 
deliveries, 23.6 cases per 1,000 for chronic hypertension, and 10.3 cases per 1,000 
for preexisting diabetes. The prevalence of multiple chronic conditions in pregnancy 
was 8.1 per 1,000 hospital deliveries (Admon et al., 2017).

According to Medicaid prescription data, the most commonly dispensed medi-
cations during pregnancy were for infections, including nitrofurantoin (21.6 per-
cent), metronidazole (19.4 percent), amoxicillin (18 percent), azithromycin (16.9 
percent), and promethazine (13.5 percent) (Palmsten et al., 2015). Of the previ-
ously listed drugs, only amoxicillin has controlled human data in pregnancy and 
lactation (FDA, 2006). Animal studies have been completed for the others, two of 
which have documented adverse effects on animal fetuses (promethazine, nitrofu-
rantoin) (FDA, n.d., 2009). The FDA Office of Women’s Health is currently funding 
research to describe the drugs that pregnant and lactating women commonly use, 
and changes in use trends over time (FDA, 2021).

I hit my third trimester, I was struggling so significantly that my doctors 
advised me the uncontrolled inflammation in my body was more of a 
risk to my baby than restarting my RA medications would be. Based on 
pretty limited data, I ended up restarting the same biologic I had been 
advised to avoid during my first pregnancy. This was a very uncomfort-
able and difficult decision to make.

Because evidence in humans has not been generated on the safety, 
efficacy, and dosing for medical products during pregnancy, some indi-
viduals will decide to forgo use of a medical product that would benefit 
their health and support the development of a healthy fetus. Others may 
decide to continue use of a medical product and find that the dose that 
they used prior to becoming pregnant is no longer providing effective 
treatment (Little and Wickremsinhe, 2017).
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Box 1-2 
Physiological Changes and the Implications 

for Use of Medications

During pregnancy and lactation, there are dramatic changes in the body’s physi-
ological processes, and these changes have implications for how medical products 
are absorbed, metabolized, distributed, and eliminated by the body. These changes 
occur during and throughout the stages of pregnancy and during the postpartum 
period. Thus, it is critical that pregnant and lactating women be included in clinical 
research to better understand how medications may affect pregnant and lactating 
women and women who are not pregnant and lactating differently and to help guide 
clinical decision making.

Physiological Changes During Pregnancy

Physiological changes begin immediately upon fertilization and affect nearly all 
systems in the body, including the endocrine, cardiovascular, respiratory, hema-
tologic, renal, and gastrointestinal systems (Kepley et al., 2023). These changes 
include the following:

Endocrine: Rising levels of hCG stimulate the production of progesterone and 
estrogen and prevent further ovulation, while other hormones also rise, including 
thyroid-stimulating hormone for brain development, and prolactin to stimulate milk 
production. Increased levels of relaxin allow connective tissues to soften, and the 
body produces mores endorphins to counteract labor pain.

Cardiovascular: Changes in the cardiovascular system include increased heart 
rate, stroke volume, cardiac output, and decreased vascular resistance. Increased 
cardiac output directs blood to the uterus, placenta, kidneys, skin, and extremities; 
the increase in blood flow contributes to a rise in skin temperature.

Respiratory: Increased pressure from the enlarging uterus decreases residual 
volume and expiratory reserve volume, but an increase in inspiratory reserve 
volume keeps vital capacity the same as prepregnancy levels. Respiration is stimu-
lated by higher levels of progesterone and can lead to hyperventilation.

Hematologic: Blood volume increases by around 1.5 liters during pregnancy, 
and red blood cell mass increases by approximately 30 percent; these changes 
help deliver oxygen to the fetus but increase the need for iron. As pregnancy pro-
gresses, elevated levels of clotting factors increase the risk of deep vein thrombosis.

Renal: Increased blood flow to the kidneys during pregnancy results in in-
creased glomerular filtration rate (GFR) and renal plasma flow. Increases in pro-
gesterone and relaxin lead to dilation of the urinary collecting system, increasing 
the risk of urinary tract infections and pyelonephritis with asymptomatic bacteriuria.

Gastrointestinal: Multiple factors present in pregnancy—including delayed gas-
tric emptying, increased small bowel transit time, reduced muscle tone of the lower 
esophageal sphincter, and compression attributable to uterine growth—make gas-
troesophageal reflux disease common in pregnant women.

Implications for Medication Use

These changes and many others that occur during pregnancy have implications for 
the safety and efficacy of medications, owing to changes in the absorption, metabolism, 
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distribution, and elimination of drugs (Eke et al., 2023). The implications are too numer-
ous to list here; the following includes selected examples:

Absorption: Drug absorption can be affected by pregnancy-related physiological 
changes, and these effects vary by route of administration. For example, increased 
blood flow may affect the absorption of injected drugs (Eke et al., 2023). Delayed 
gastric emptying may affect orally administered medications, while the absorption 
of inhaled medications is enhanced owing to increased blood flow (Eke et al., 
2023).

Metabolism: The actions of drug metabolizing enzymes, including cytochrome 
P450, UGT1A4, and CBR1, have been shown to change during pregnancy, with 
some increasing in activity and others decreasing (Tasnif et al., 2016). CYP450 
enzymes are responsible for metabolizing around 75 percent of all drugs in cur-
rent clinical use (Zanger and Schwab, 2013), so understanding the action of these 
enzymes is critical for the safe and effective use of medication in pregnant and 
lactating women.

Distribution: Increases in body weight, fat stores, and blood volume affect how 
drugs are distributed throughout the body. For example, there are substantial differ-
ences between pregnant and nonpregnant women in the distribution of buprenor-
phine, a lipophilic partial opioid agonist used to treat individuals with substance 
use disorders (Eke et al., 2023).

Elimination: Many systems are involved in drug excretion, but kidneys are the 
primary organ for elimination. During pregnancy, the increase in renal blood flow, 
plasma flow, and GFR increases the excretion of most drugs (Eke et al. 2023). The 
increase in renal clearance can lead to subtherapeutic levels of renally eliminated 
drugs (Kepley, 2023).

Lactation and Medication

The safety and effectiveness of medications are affected by the physiology of 
lactating women and their children, as well as the properties of human milk. Lac-
tating women undergo physiological changes such as increased blood flow to the 
breasts; increased bone loss; and changes to the intestinal, renal, metabolic, and 
hormonal systems (Canul-Medina and Fernandez-Mejia, 2019). These changes 
may affect drug metabolism and distribution. However, the major concern during 
lactation is the transfer of medication into the breast milk and subsequently into 
the infant. Whether and how much medication transfers to the infant depends on 
maternal serum concentration and the pharmacologic properties of the medica-
tion (Spencer et al., 2022). The effect of drug exposure on the infant is largely 
dependent on age and size; neonates in particular have physiological differences 
that affect drug absorption, metabolism, and elimination (Alcorn and McNamara, 
2002). However, approximately 90 percent of marketed drugs are considered safe 
for breastfeeding given the dose received by infants in human milk (Newton and 
Hale, 2015).

BOX 1-2 Continued
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Lactation

According to the Centers for Disease Control and Prevention’s (CDC) 
Breastfeeding Report Card, 2022, of those infants born in 2019, 83 percent 
started out receiving human milk, with almost 79 percent receiving any 
human milk at 1 month and 56 percent at 6 months (CDC, 2022b). A 
small U.S. study from 2007 found that nearly all the breastfeeding women 
enrolled in the study used at least one medication (Stultz et al., 2007). 
Larger studies conducted abroad suggest that at least 50 percent of breast-
feeding women take at least one medication (Saha et al., 2015). Many of 
these women are concerned about taking medications while breastfeeding 
and the effects it can have on their child (Etzel and Ambizas, 2022). For 
the vast majority of drugs, the amount of medication that enters human 
milk does not reach a level that is dangerous for the breastfeeding child 
(Halesmeds, 2022; Medsafe, 2015). However, the challenge is to deter-
mine which ones may be hazardous. Drugs are primarily transferred into 
human milk through passive diffusion, but other factors can also affect the 
maternal plasma-to-breast drug transfer, including maternal concentration 
of a drug and human milk fat content, as well as a drug’s half-life, acidity, 
molecular weight, lipid solubility, degree of protein binding, and other 
physiochemical properties (see Box 1-2 for details). The exposure to medi-
cations in human milk vary over the course of the phase of lactation and 
infant feeding, with exposure decreasing as babies wean off human milk.

Those who are lactating may be taking medications for preexisting 
or lactation-specific conditions. However, similar to pregnancy, very few 
medications have human lactation data. From 2010 to 2019, 48 percent of 
approved medications had labels with no data on lactation, 49 percent 
had animal data, and less than 5 percent had human data (Byrne et al., 
2020). Without human safety data in lactation, many lactating women 
may choose to cease lactation to take a medical product for their health 
or continue lactation and delay treatment of their health condition.

These decisions have consequences for both the health of the lactating 
mother and their breastfeeding child. A predictive model estimates that 
breastfeeding for less than the recommended first 6 months of a child’s 
life produces excess maternal and infant mortality and increased health 
care costs (Bartick et al., 2017). Human milk provides the baby protection 
against critical infections and inflammation while contributing to improved 
infant immune response, gut microbiota, and organ development. For the 
lactating mother, breastfeeding can reduce the mother’s risk of breast and 
ovarian cancer, type 2 diabetes, and high blood pressure (CDC, 2023b). 
Further, some conditions left untreated because of fear of medication use 
while breastfeeding can negatively affect the child as well as the mother. 
For example, untreated postpartum depression can affect the development 
of the child and can cause delays in language development, learning prob-
lems, increased crying or agitation, and behavioral problems (Stein et al., 
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2014). Without evidence from clinical studies in humans on the safety of 
medication use during lactation, health care providers and their patients 
are not able to make informed decisions on their health.

CIRCUMSTANCES THAT HAVE LED TO INADEQUATE 
DATA TO GUIDE MEDICAL DECISION MAKING

There is growing recognition that multiple populations, such as older 
adults, people living with multiple chronic conditions, and pregnant and 
lactating women, are unjustifiably excluded from clinical studies (Shore 
et al., 2024). Inadequate data to inform the treatment of pregnant and lac-
tating women is not a problem unique to the United States, as countries 
around the world are similarly struggling with limited data for these 
populations (Manningham-Buller and Brocklehurst, 2022; Thurin et al., 
2022). There is a growing international consensus that the responsible and 
ethical conduct of clinical research with pregnant and lactating women 
is essential to generate reliable scientific data on dosage, safety, and effi-
cacy. Public calls for inclusion have come from groups ranging from the 
World Health Organization, the Pan American Health Organization, and 
the Council for International Organizations of Medical Sciences, to the 
American College of Obstetrics and Gynecology (CIOMS and WHO, 2016; 
NICHD, 2018; PAHO and WHO, 2016; WHO, 2023b).

In the United States, researchers and advocacy groups—including the 
Zika and Beyond: Pregnancy, Research, and Public Health Ethics (PRE-
VENT) and Pregnancy + HIV/AIDS Seeking Equitable Study (PHASES) 
projects of the Second Wave Initiative, (UNC, 2017), and the Coalition to 
Advance Maternal Therapeutics (CAMT)—have called for the inclusion of 
pregnant women in clinical research. In fact, both PREVENT and PHASES 
offer guidance on how to achieve ethical inclusion of pregnant women in 
clinical research. The exclusion of pregnant and lactating women from 
clinical studies has resulted in a dearth of evidence on the safety, effi-
cacy, and dosing of medical products that are used or could be used by 
these populations. Without sufficient evidence generated through clinical 
research, pregnant and lactating patients and their clinicians must make 
decisions about treatment with medical products while not being able to 
fully assess the benefits and risks of treatment for their own health or that 
of their fetus or child.

For much of the latter half of the twentieth century, clinical research 
failed to adequately include women generally, and women of childbear-
ing potential specifically (Merkatz, 1998). Following the revelations of the 
in utero harms from thalidomide use (see Chapter 2), research involving 
women of childbearing potential was deemed to be too risky for fear of 
harming developing fetuses if the research participant were to become 
pregnant during the study. In 1977, FDA issued guidance recommending 
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against including women of childbearing potential in early phases of clin-
ical research (FDA, 1977). However, in the years that followed, scientific 
and public concern grew that using data from clinical research conducted 
in White males lacked scientific validity for the diverse populations that 
would go on to use the medical products after approval (IOM, 1994b).

In response, Congress passed the National Institutes of Health (NIH) 
Revitalization Act in 1993, which required that women and racial and 
ethnic minority populations be included in clinical research supported 
by NIH.2 Progress has been slow and unequal. Though the representation 
of White women in clinical research has improved, other groups, such as 
racial and ethnic minority groups, older adults, and pregnant and lactat-
ing women are still underrepresented in clinical research (NASEM, 2022).

In 2016, Congress addressed the lack of human data on medical prod-
ucts used during pregnancy and lactation when it established the Task 
Force on Research Specific to Pregnant Women and Lactating Women 
(PRGLAC Task Force) in the 21st Century Cures Act (Public Law 114-255). 
This task force was asked to identify gaps in research and knowledge, 
examine ethical issues, and make recommendations for the safe and 
effective use of medical therapies in pregnant and lactating women. The 
PRGLAC Task Force recommended that “this trajectory of exclusion be 
altered to include and integrate pregnant women and lactating women 
in the clinical research agenda” and presented 15 recommendations for 
conducting this research. Further, several international health groups, 
outlined in Box 1-3, have ongoing efforts to establish broader inclusion 
of pregnant and lactating women in clinical research.

One reason there is a lack of research involving pregnant popula-
tions is concern about fetal safety that reinforces decisions not to include 
pregnant women in clinical research. For example, the lack of human data 
on the safety of medical products in pregnancy creates anxiety about the 
unknown risks to the fetus, which causes sponsors and researchers to 
be hesitant about conducting research involving pregnant women, and 
ultimately leads to the continued dearth of dosing, safety, and efficacy 
data of medical products in pregnant women (Santye, 2016). However, 
the ethical concerns and potential risk of harms for lactating women are 
far less than for pregnant women, since the overwhelming majority of on-
market products pose little risk to breastfeeding children, given their low 
concentrations in the breast milk (see Chapter 3 for further discussion).

A number of groups have now examined the ethics of conducting 
research involving pregnant and lactating women, and they have con-
cluded that there is an ethical requirement to responsibly include preg-
nant and lactating women in research (Baylis and Ballantyne, 2016; IOM, 
1994a; Krubiner et al., 2021; Lyerly et al., 2021; NASEM, 2023; NICHD, 

2 Public Health Service Act., Public Law 103-43, 103d Cong. (June 10, 1993).
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2018; van der Graaf et al., 2018). Expanding clinical research to include 
pregnant and lactating women and developing the necessary data for 
treating these populations have clear benefits for pregnant and lactating 
patients and their health care providers, and the benefits of conducting 
this research expand beyond the pregnant and lactating population.

THE SOCIAL VALUE OF CLINICAL RESEARCH

The potential for societal value—the provision of benefit to society 
through innovative technologies and medications that improve health—is 
the primary commitment of biomedical and scientific research (NASEM, 
2019). Promoting societal value implies not only direct health benefits for 

BOX 1-3 
Global Efforts for Broader Inclusion of Pregnant 

and Lactating Women in Research

There are growing efforts globally to address the health needs of pregnant 
and lactating women through research. Although this is not an exhaustive list, it is 
meant to show the growing international consensus that involving pregnant and 
lactating women in research is essential.

Council for International Organizations of Medical Sciences (CIOMS): In 
2002, CIOMS released updated guidelines that stated that pregnant women should 
be eligible for participation in research (CIOMS, 2002). Their 2016 guidelines, 
prepared in collaboration with WHO, states that “Research designed to obtain 
knowledge relevant to the health needs of the pregnant and breastfeeding woman 
must be promoted” (CIOMS and WHO, 2016).

World Health Organization (WHO): In 2022, the World Health Assembly ad-
opted resolution 75.8, which notes that “clinical trials on new health interventions 
are likely to produce the clearest result when carried out in diverse settings, in-
cluding all major population groups the intervention is intended to benefit, with a 
particular focus on underrepresented populations.”

In a supplementary report on the resolution, WHO notes that this includes “in 
particular pregnant and lactating women.” WHO is now moving forward with a series 
of meetings focused on implementation strategies for this resolution (WHO, 2023b).

International Council on Harmonization (ICH): Inclusion of pregnant and 
breastfeeding individuals in clinical trials (E21) was endorsed as a topic by the ICH 
assembly in 2022. The goal of this guideline working group is to “provide a glob-
ally accepted framework and best practices to enable inclusion and/or retention of 
pregnant and breastfeeding individuals in clinical trials.” This working group will put 
out a technical document in late 2024. FDA is a member of ICH and is involved in 
the development of the guidelines (ICH, n.d.).

Global Forum on Bioethics in Research (GFBR): Research in pregnancy 
was chosen as a topic for the 2016 GFBR meeting, given the 2016 Zika outbreak. 
One of the consensus themes that emerged from this meeting was that pregnant 
women should not be excluded by default and “should be included in research 
unless there are valid reasons specifically to exclude them” (Hunt et al., 2017).
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some but also potential improvements in health equity. Health equity is 
defined as all people having the opportunity to achieve the highest level 
of optimal health and well-being (CDC, 2022a; WHO, 2023a). Clinical 
research is a means through which society understands human health 
and works toward achieving health equity. The generalizable evidence 
gained through biomedical discovery, development, and clinical research 
leads to new medical products that detect disease, reduce human suffer-
ing, improve well-being, and save lives. Ultimately, to justify exposing 
people to potential harms through clinical research, research must have 
some societal value or benefit (Emanuel et al., 2000).

Including pregnant and lactating women in clinical research allows 
for these populations to experience the benefits of clinical research that 
are currently available to other populations who are included in clinical 
studies and for whom rigorous safety and efficacy data are available. 
Since 1962, all drugs entering the market must provide evidence of safety 
and efficacy for “conditions prescribed, recommended, or suggested in 
the proposed labeling.”3 Since 1998, FDA New Drug Application (NDA) 
regulations have required human safety and effectiveness data to report 
on demographic subgroups, including age, gender, and race, as well 
as other subgroups likely to use the medication.4,5 In 2012, Congress 
expanded those requirements to include an action plan that prioritizes 
better completeness and quality of subgroup data, identification of barri-
ers to subgroup enrollment in clinical trials, and making those data more 
available and transparent.6 However, pregnant and lactating women were 
not specifically referenced in this legislation. Although considerable work 
is needed to ensure more data are available for all population subgroups, 
very little progress has been made on research involving pregnant and 
lactating women. As recent efforts have highlighted in other population 
subgroups, prioritizing research needs in pregnant and lactating women 
helps prevent harm to these women and their offspring.

Pregnant and lactating patients and their clinicians must currently 
make decisions regarding medications during pregnancy and lactation 
without the benefit of high-quality evidence on their dosage, safety, and 
efficacy. That lack of evidence in humans may prompt pregnant and 
lactating women to forgo medications that are necessary for their and 
their fetus’s or child’s health or to be treated with ineffective dosing 
or inappropriate medication. This problem is especially highlighted for 
pregnant women, since pregnant women who need access to medications 

3 Amendment, the Federal Food, Drug, and Cosmetic Act, Public Law 87-781 (Oct. 10, 1962).
4 Investigational New Drug Application, 21 C.F.R. 312.33.
5 Applications for FDA Approval to Market a New Drug, 21 C.F.R. 314.50 (Feb. 22, 1985).
6 FDA Safety and Innovation Act, 126 Stat. 993, 1092-94 (July 9, 2012).
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do not have an alternative other than to forgo necessary medications or 
potentially risk harming their fetus. Although it is important for both the 
lactating mother and their child to have the option to breastfeed, lactat-
ing women do have the option to cease breastfeeding and use formula 
or donor milk for their child, should a lactating woman need to take a 
medication without available safety data.

Insufficient data on the use of medical products in pregnancy and 
lactation has implications for health equity. Maternal mortality and severe 
maternal morbidity continue to be some of the most serious public health 
crises in the United States, particularly among Black women, American 
Indian and Alaska Native (AIAN) women, and low socioeconomic status 
communities (Chinn et al., 2020; Kozhimannil et al., 2020). In fact, the 
United States has the highest maternal mortality rate in high-income 
countries, and that rate is more than twice that of 10 other wealthy coun-
tries (Chakhtoura et al., 2019; White et al., 2022). Since sufficient evidence 
on medical products is also not available to pregnant women in other 
countries with lower maternal mortality rates, the high rate of U.S. mater-
nal mortality cannot fully be explained by the lack of high-quality data to 
guide treatment decisions. However, common causes of maternal mortal-
ity in the United States, such as preeclampsia (Joseph et al., 2021), have 
no currently available treatment options. Rates of maternal mortality in 
the United States have sharply risen from 2018 to 2021 with stark racial 
and ethnic disparities, and substantially higher rates exist among non-
Hispanic Black women (69.9/100,000), compared to 28.0/100,000 among 
Hispanic, and 26.6/100,000 births for non-Hispanic White women (CDC, 
2021).

Maternal mortality is linked closely to maternal morbidities, 
and racial/ethnic disparities are apparent for conditions including 
preeclampsia and postpartum hemorrhage, as well as adverse birth 
outcomes (preterm birth and low birth weight). These adverse birth 
outcomes lead to a life cycle of inequity linked to higher rates of infant 
mortality. A report from CDC showed that infant deaths have risen for 
the first time in 20 years—up 3 percent from the previous year (CDC, 
2016). Although the report does not provide a cause for this increase 
in death in the first year of life, maternal health and access to human 
milk are closely linked to newborn survival and health. Infant mortality 
rates are also approximately two times higher in children born to Black 
and AIAN individuals compared to children born to White individuals 
(Hill et al., 2022). Thus, generating sufficient data on safety, efficacy, 
and dosage, along with increased access to and appropriate prescrib-
ing of medications to treat maternal illness in pregnancy and lacta-
tion, is a key strategy to address and reduce health disparities in the  
United States.
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Chronic conditions, such as hypertension and cardiovascular disease, 
diabetes, and mental health conditions, increase the risk of adverse mater-
nal outcomes (Brown et al., 2020). Additionally, a woman with multiple 
chronic conditions has 3.8 times the rate of severe maternal morbidity and 
mortality compared to people without chronic conditions (Admon et al., 
2018). Addressing these serious scientific gaps and promoting maternal 
and infant health will require research that centers pregnant and lactat-
ing women and also addresses the social and structural determinants of 
health (Crear-Perry et al., 2021). Beyond the personal and emotional cost 
of this issue, maternal mortality has serious social and economic conse-
quences for the United States generally (White et al., 2022).

The burden of chronic disease is disproportionately experienced 
by racially minoritized groups in this nation as a result of structured 
inequities and discrimination (Geronimus et al., 2006). This means that 
pregnant women of color, who are more likely to enter pregnancy with 
comorbid conditions and end pregnancy having experienced adverse 
health events, are disproportionately disadvantaged by the exclusion 
of pregnant women from clinical studies and the resultant lack of suf-
ficient data to inform optimal care of their conditions. Further, because 
racially minoritized populations have historically been excluded and 
are currently underrepresented in clinical research and the burden of 
disease is compounded at the “intersection” of pregnant and lactating 
women of color (NASEM, 2022), research studies that include pregnant 
and lactating women will need to be intentional about using an inter-
sectional framework during the recruitment and retention of racially 
minoritized populations to truly maximize societal value and improve 
health equity.

To reduce harm to pregnant women and their fetuses and allow preg-
nant women to benefit from the knowledge generated in clinical research, 
it is imperative to “shift from an emphasis on protecting pregnant people 
from research to protecting them through research” (Lyerly et al., 2021). 
The same is true for promoting the health of lactating women and their 
children; clinical research must be conducted to protect lactating women 
and their children from the harms of breastfeeding cessation, untreated 
disease, and insufficiently studied medical products.

STUDY BACKGROUND

A number of domestic and international committees, working groups, 
and task forces have written important reports with recommendations to 
advance research in pregnant and lactating women (CIOMS and WHO, 
2016; Hunt et al., 2017; IOM, 1994a; Manningham-Buller and Brocklehu-
rst, 2022; NICHD, 2018; PHASES, 2020; PREVENT, 2018). Despite these 
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efforts and other remedies tried, such as calls for more registries, an 
information vacuum on dosage, safety, and efficacy of medical products 
in pregnant and lactating women remains. However, every report listed 
has recognized that legal liability and the legal context are an underex-
amined but potentially significant factor contributing to the reticence to 
move forward in this area.

In 2020, as a follow-up to its 2018 report, the PRGLAC Task Force 
released the PRGLAC Report Implementation Plan, which provided an 
update on the implementation of the recommendations in the PRGLAC 
report and provided guidance for making progress on the recommenda-
tions. The implementation plan called for the following:

Convene a panel with specific legal, regulatory, and policy expertise to 
develop a framework for addressing liability issues when planning or con-
ducting research with pregnant women and lactating women. Specifically, 
this panel should include individuals with legal expertise at the federal 
and state levels, regulatory expertise, plaintiffs’ attorneys, pharmaceutical 
representatives with tort liability and research expertise, insurance indus-
try representatives, federally funded researchers who work with pregnant 
and lactating women, and health policy experts. With agency support, 
the National Academies of Sciences, Engineering, and Medicine could be 
considered as a convenor of such a panel. (PRGLAC, 2020)

In the 2022 appropriations process, Congress mandated that NIH 
fund a consensus study committee “with specific legal, ethical, regulatory, 
and policy expertise to develop a framework for addressing medicolegal 
and liability issues when planning or conducting research specific to 
pregnant people and lactating people.”7

COMMITTEE TASK AND APPROACH

Under the congressional mandate, the Eunice Kennedy Shriver 
National Institute of Child Health and Human Development (NICHD) 
requested that the National Academies of Sciences, Engineering, and 
Medicine convene an ad hoc committee of experts to conduct a study 
on the state of real and perceived liability around research conducted 
with pregnant and lactating women. The committee’s statement of task 
is presented in Box 1-4. The committee was asked to present within 
this report its findings, conclusions, and recommendations for includ-
ing pregnant and lactating women in clinical research while mitigating 
liability. The committee’s findings are not identified as such and are 

7 Consolidated Appropriations Act of 2022, Public Law 117-103, 117th Congress (March 15,  
2022).
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instead woven into the narrative of this report. Conclusions represent 
the committee’s interpretation of the available evidence and are pre-
sented at the end of Chapters 2 through 5. The committee’s recommen-
dations, which build on its findings and conclusions, are discussed in 
Chapter 6.

BOX 1-4 
Statement of Task

An ad hoc committee of the National Academies of Sciences, Engineering, and 
Medicine will conduct a study on the state of real and perceived liability around re-
search conducted in pregnant and lactating persons which lays out a framework for 
addressing medicolegal and liability issues when planning or conducting research 
specific to pregnant and lactating persons.

The committee, as a first step, will conduct data collection and analysis of the 
myriad of state laws and regulations governing liability for conducting research, 
including informed consent provisions, and to which populations they apply.

The committee will generate a matrix of the relative liability for (1) currently 
on-market and off-patent therapeutics and vaccines, (2) currently on-market and 
on-patent therapeutics and vaccines, and (3) new therapeutics and vaccines un-
der development. This liability assessment is to address real and perceived risks 
to (1) private companies (e.g., vaccine manufacturers, biotech, pharmaceutical 
companies), (2) individual researchers and their institutions, and (3) the govern-
ment for conducting research specifically on therapeutics and vaccines, including 
associated medical devices (e.g., diagnostic devices, drug delivery systems), for 
medical conditions experienced by pregnant and lactating persons. The committee 
will distinguish liability issues between pregnant persons and lactating persons 
because their liability profiles likely differ.

Based on its review of the information and other expert input, the committee 
will develop a report with its findings, conclusions, and recommendations for safely 
and ethically including pregnant and lactating persons in clinical research that sub-
stantially mitigates or avoids incurring liability (absent negligence or malfeasance). 
These recommendations may include:

•	 pre-clinical studies (e.g., reproductive toxicology studies), and different 
types of study design and methodologies to generate relevant evidence 
for decision-making;

•	 considerations for the treatment of obstetric/lactation conditions (e.g., pre-
eclampsia, pre-term labor, mastitis) and conditions experienced during 
pregnancy (e.g., asthma, chronic pain);

•	 considerations and implications for trial participants of reproductive age 
who may become pregnant while enrolled in a study;

•	 ways to maximize the use of informed consent procedures with consid-
eration of shared decision-making, provider-patient communication, and 
health literacy of trial participants; and

•	 potential policy changes that would address disparities in state laws and 
regulations while protecting research participants’ legal rights and providing 
researchers with protection against liability.
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The Committee’s Interpretation of the Charge

Although there are many important issues to explore in the area of 
research involving pregnant and lactating women, it was necessary for 
the committee to restrict the scope of the report owing to space and time 
limitations. This report primarily focuses on liability and regulatory con-
cerns, rather than biomedical issues, issues of recruitment and retention, 
or communication strategies to raise the national consciousness of the 
issue given the charge of the statement of task. These are critical issues 
worth examination, and some of these topics have been addressed by the 
PRGLAC Task Force (NICHD, 2018), but they are outside of the scope of 
this committee’s charge.

The committee interpreted the statement of task as asking for rec-
ommendations directly tied to liability and asking for some elements, 
such as different study designs, as going beyond liability. Therefore, the 
committee interpreted its task as examining liability and medicolegal 
liability issues that go beyond the narrow scope of liability. For example, 
Chapter 5 of the report provides an overview of factors beyond liabil-
ity that prevent broader inclusion of pregnant and lactating women in 
clinical research. These factors are not directly tied to liability but may 
often get conflated with liability and are considered alongside liability 
in decisions whether to include pregnant and lactating women in clini-
cal research.

The committee emphasizes the need for research on drugs and vac-
cines, rather than over-the-counter products. The committee also did 
not focus on medical devices, as examining four different regulatory 
and development systems (drugs, vaccines, devices, and over-the-counter 
products) was untenable in the given time frame.

The committee focused on liability for clinical research on general 
conditions that affect pregnant and lactating women. However, the com-
mittee describes in Box 1-5 its considerations for conditions that are spe-
cific to pregnant and lactating women.

The statement of task asks the committee to “generate a matrix of 
relative liability.” The committee spent a great deal of time attempting 
to create such a matrix and ultimately concluded that any matrix of rela-
tive liability created would be subjective rather than based on empirical 
analysis, as quantifying relative liability is not possible. The committee 
has provided a thorough analysis of the evidence on real and perceived 
risks to different stakeholders; however, after careful consideration, the 
committee was unable to generate a matrix on relative liability. Instead, 
the committee did a survey of actual liability and the laws and regulations 
applicable to liability, all of which help to minimize harm and mitigate 
liability.

The statement of task charges the committee with developing recom-
mendations “for safely and ethically including pregnant and lactating 
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BOX 1-5 
Medical Product Development for Conditions 

Specific to Pregnancy and Lactation

A variety of medical conditions may arise because a woman is pregnant, includ-
ing preeclampsia, gestational diabetes, severe nausea and vomiting, and preterm 
labor. Similarly, conditions such as mastitis and low-milk supply may present in a 
woman because she is lactating. Yet, there has been little to no development of medi-
cal products to treat many of these conditions (Bahmanyar et al., 2021; Spatz, 2022).

The report primarily focuses on liability in clinical research for conditions ex-
perienced in the general population and in women during pregnancy and lacta-
tion. However, the liability considerations for research on conditions specific to 
pregnancy or lactation, while parallel, are distinct and compounded. First, whereas 
many general conditions have existing, evidence-based treatments, there is a 
poor understanding of the basic pathophysiology of many pregnancy- and lacta-
tion-specific conditions (Ahmed et al., 2017; Jin et al., 2024; Plows et al., 2018). 
Furthermore, there is no alternative to conducting clinical studies in pregnant 
and lactating women for products designed to exclusively serve these popula-
tions. Clinical studies must be conducted in pregnant and/or lactating women if 
pregnancy- or lactation-specific medical products are to get to market. However, 
the basic science research, the pool of obstetrical/lactation clinical investigators, 
and the infrastructural support that are uniquely focused on the potential problems 
associated with pregnancy and lactation are in short supply (Longo and Jaffe, 
2008). Therefore, the forces that disincentivize clinical research in these popula-
tions effectively result in almost nonexistent innovation in this space. Only two new 
medications for pregnancy-specific conditions have been brought to market since 
2000, and one has since been withdrawn from the market (Appendix D). No new 
medications for lactation-specific conditions have been developed in that time.

Another important consideration that is likely to weigh on decisions regarding 
perceived liability is the potential market size for conditions specific to pregnancy 
and lactation. Pregnancy and lactation are temporary states, which, despite provi-
sions made for orphan drugs, may still dissuade medical product developers from 
investing in treatments specific to pregnancy and lactation (Caritis and Venkata-
ramanan, 2021).

While the focus of the report and recommendations are on addressing the lack 
of human data for general conditions experienced during pregnancy and lactation, 
the committee’s recommendations also aim to address the paucity of medical 
products for pregnancy- and lactation-specific conditions. Careful consideration 
of the unique aspects of product development for these conditions is important to 
promote research policy and investment in this area.

persons in clinical research that substantially mitigates or avoids incur-
ring liability (absent negligence or malfeasance).” However, negligence 
and malfeasance are critical components of liability, particularly in a 
finding of causation of a personal injury claim in a clinical trial. Therefore, 
the committee was not able to examine liability without consideration of 
negligence or malfeasance.
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Study Approach

The committee comprised 14 members with expertise in obstet-
rics, maternal fetal medicine, pediatrics, nursing, public health, clinical 
research, pharmacy, law, policy, pharmacovigilance, and bioethics. Two 
fellows of the National Academy of Medicine also contributed to the com-
mittee’s deliberations and report. The committee met six times over the 
course of the study to discuss and analyze the available evidence and to 
develop the recommendations presented in this report.

As part of its work, the committee reviewed relevant peer-reviewed 
literature, with the assistance of the National Academies’ Research Cen-
ter staff, that fell under the statement of task. Additionally, committee 
members submitted peer-review journal articles to study staff and the 
committee for consideration. While examining the literature, the com-
mittee found a robust literature on the ethics, liability, and other factors 
surrounding the inclusion of pregnant women in clinical research. How-
ever, the committee found substantially less literature on the inclusion of 
lactating women in clinical research. Therefore, the committee refers to 
pregnant and lactating women where the literature supports the inclusion 
of lactating women, but there are places in the report where the committee 
refers only to pregnant women. This is not to minimize the importance of 
including lactating women in clinical research but a result of limitations 
of the literature.

The committee held a public workshop in March 2020 that examined 
risk mitigation and liability. During this workshop, the committee heard 
from a defense attorney, clinical trial insurers, academic medical center 
counsel, an expert in institutional review boards, research participants, 
lawyers with expertise in tort law and compensation programs, and 
researchers who have experience conducting clinical studies involving 
pregnant and lactating women. The agenda for this workshop and the 
committee’s other public meetings are available in Appendix A. The 
committee also worked with a patient advocate to collect stories of indi-
viduals’ lived experience being pregnant and lactating while living with 
a chronic illness.

The committee contracted with law firm Hogan Lovells US LLP to 
conduct a review of the legal landscape of tort liability for injuries related 
to pregnant and lactating populations’ participation in clinical trials  
and/or use of products regulated by FDA. This legal assessment was criti-
cal to responding to the statement of task and is referenced throughout 
the report; it can be found in full in Appendix B. The committee also com-
missioned a series of papers to inform its work. The first commissioned 
paper is a table of state statutes that may affect research conducting with 
pregnant and lactating women, which was authored by Taleena Nadkarni 
and Amelia Nell, law students at the University of Virginia. The full table 
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and their methodology can be found in Appendix C.8 The second com-
missioned paper is a review of FDA regulations, guidance, and policies 
related to conducting research with pregnant and lactating women and 
was conducted by Sarah Wicks, Julie Tibbets, Elizabeth Caruso, Emily 
Tribulski, and Elizabeth Mulkey at the law firm Goodwin Proctor LLP. 
This paper heavily informed Chapter 3 of this report and can be found 
in full in Appendix D.9 The third commissioned paper was an examina-
tion of the effect that the recent Supreme Court decision Dobbs v. Jackson 
Women’s Health Organization may have on the legal landscape to include 
pregnant and lactating populations in clinical research. This paper was 
authored by law professor Allison Whelan at Georgia State College of 
Law and can be found in full in Appendix E.10 The fourth commissioned 
paper was authored by the Tufts Center for the Study of Drug Develop-
ment, and it was tasked with examining the successes and challenges 
of incentive programs and other relevant initiatives in leading to new 
product approvals or expanded labels for either new populations or uses 
(Tufts CSDD, 2023).

Defining Key Terminology

The previous work on clinical research involving pregnant and 
lactating women has not always been consistent in the use of termi-
nology. Therefore, to promote clarity, the sections below provide a 
list of the committee’s definitions for key terms used throughout the 
report. In addition to these terms, the committee defines any other 
important terminology throughout, alongside the relevant discussion. 
Lastly, clinical research involves many stakeholders that play differ-
ent roles in developing medical products that are safe and effective 
for the people who use them. Box 1-6 provides an overview of the key 
stakeholders that are involved in conducting research with pregnant 
and lactating women.

Pregnant and Lactating Women

Throughout this report, the committee uses the term pregnant and lac-
tating women to refer to anyone who is gestating a live pregnancy or who 
produces milk for a child. This terminology differs from what appears in 
the committee’s statement of task from NICHD and in the committee’s 
name, where this population is described as “pregnant and lactating 

8 Appendix C can be viewed online at https://nap.nationalacademies.org/catalog/27595.
9 Appendix D can be viewed online at https://nap.nationalacademies.org/catalog/27595.
10 Appendix E can be viewed online at https://nap.nationalacademies.org/catalog/27595.
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BOX 1-6 
Relevant Stakeholders and Their Roles

Clinical trial insurers: Insurance companies contract with sponsors and/or 
investigators to insure financial risks associated with liability and medical expenses 
arising out of clinical trials, such as compensation for research-related injuries to 
participants.

Data and safety monitoring boards (DSMBs): Independent boards monitor 
ongoing trials to ensure participant safety and data integrity. They can recommend 
modifying or stopping a trial if safety concerns arise or if it becomes clear that the 
intervention is effective.

Food and Drug Administration (FDA): FDA (and similar agencies in other 
countries) regulates and approves new medical products. FDA approves applica-
tions for clinical trials on new medical products (Investigational New Drug Ap-
plication [IND], Investigational Device Exemption [IDE]), and assesses the safety, 
efficacy, and quality of products before they can be marketed or used widely. FDA 
has the authority to require collection of postmarket data for approved products.

Health care providers: Physicians, pharmacists, nurses, and other health care 
professionals are often involved in recruiting participants, administering treatments, 
and monitoring patient progress during clinical trials. Their insights and expertise 
contribute to the trial’s success.

Industry sponsors: The research and development of pharmaceuticals and 
other medical products is primarily paid for by private industry. Private industry 
stakeholders—including pharmaceutical companies and medical device compa-
nies—conduct trials to evaluate the safety and efficacy of products and collect data 
to support regulatory approval.

Institutional review boards: These independent groups are responsible for 
reviewing and approving the ethical and scientific aspects of clinical trials. They 
ensure that studies protect participants’ rights, safety, and well-being.

National Institutes of Health (NIH): NIH is the primary funder of basic re-
search in biomedical sciences; this research is the foundation for identifying and 
developing pharmaceuticals and other medical products. NIH also provides funding 
for preclinical and clinical research, although the vast majority of funding for medi-
cal product research and development comes from the private sector.

Nonindustry sponsors: Some clinical trials are sponsored by nonindustry 
entities, including nonprofit organizations, venture capitalists, universities, and re-
search institutions. These sponsors face some of the same risk factors as industry 
sponsors, while some are unique to the specific type of stakeholder.

Research participants: The most essential stakeholders are the individuals 
who participate in clinical trials. Their willingness to volunteer for studies helps 
advance medical knowledge and treatments. Their safety, informed consent, and 
overall experience are paramount.

Researchers and principal investigators: These are the scientists, medical 
professionals, and researchers who design, lead, and conduct clinical trials. They 
are responsible for ensuring the scientific validity, ethical standards, and safety of 
the study. Many of the risk factors the sponsor face are also experienced by the 
investigators. However, there may be unique challenges that individual investiga-
tors face when considering research with pregnant and lactating women.
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persons.” The latter wording was intended to recognize that not all people 
who become pregnant or lactate are women, such as transgender men or 
people who are intersex or identify as nonbinary (Kukura, 2022). Peo-
ple of diverse sexes (biologically determined) and genders (individual’s 
identity) may become pregnant (Moseson et al., 2021) or produce milk 
(MacDonald et al., 2016).

The committee chose to use women to highlight the complex and 
highly pertinent history of discrimination against women and the impact 
this continues to have on their health and well-being. Discrimination 
against women in health care is a systemic issue that encompasses mul-
tiple aspects of medical treatment, research, access to care, and patient 
outcomes (Holdcroft, 2007; Paulsen, 2020). For decades, women, espe-
cially racially minoritized women in the United States, including Black, 
Latinx, Native American, and Asian populations, were excluded from 
clinical research because they might become pregnant or breastfeed their 
child (Bierer, 2022). Owing to systemic and structural biases and rac-
ism, racially minoritized women have faced even greater challenges with 
respect to inclusion and representation in clinical research. Recent policy 
changes have begun to correct the prolonged neglect of women’s par-
ticular health conditions and needs but have not yet overcome the failure 
to focus on finding the appropriate dosage, safety, and efficacy of drugs 
during pregnancy or lactation.

Using the term women also aligns the report with the language in fed-
eral guidance and regulations, such as those on conducting clinical trials 
during pregnancy or lactation. Given how critical these documents are to 
the legal questions addressed in this report, linguistic consistency removes 
a possible source of confusion. Moreover, the analysis of the case law dis-
cussed in depth in Chapter 2 and in Appendix B found only cases involv-
ing women. When referring to pregnant or lactating women in the context 
of clinical care or research, the committee also uses terms such as pregnant 
and lactating patients or pregnant and lactating research participants. There 
should be no doubt, however, about the relevance and applicability of this 
report and its recommendations to all individuals who become pregnant 
or breastfeed their child, regardless of their gender identification.

Lactating

When referring to a woman producing milk for a child, this report 
uses the terms breastfeeding, chestfeeding, nursing, and lactating. The commit-
tee notes that human milk is provided to children in multiple ways: some 
children suckle directly from the breast or chest of a lactating woman, 
others drink pumped milk from a bottle or supplemental nursing system, 
some receive milk from a donor, and some are fed using a combination of 
human milk and infant formula. Lactation occurs naturally when a woman 
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has given birth and can also be induced in those who have not been 
pregnant; for example, some adoptive parents choose to induce lactation 
in order to provide their child with their own milk. The committee uses 
child or children throughout the report, unless regulatory guidance states 
otherwise, because not all breastfeeding children are infants. However, as 
described in Box 1-2, there are unique risk considerations for neonates and 
infants compared to children because of their age and size.

Patient

While most pregnant and lactating women visit a health care provider 
at some point during pregnancy or lactation, the committee notes that 
pregnant and lactating women spend a majority of their time outside of 
the direct supervision of a provider and make many care decisions on 
their own (e.g., over-the-counter medications). Thus, pregnant and lactat-
ing women are not patients merely because they are pregnant or lactat-
ing. This report generally only refers to pregnant and lactating women as 
patients when in the context of provider-based health care, or when a cited 
study refers to pregnant and lactating women in this way.

Clinical Research

Clinical research is a general term that encompasses several different 
approaches to research. For the purposes of this study, the committee has 
chosen a broad definition of clinical research, which includes:

•	 Preclinical research that uses laboratory and/or animal studies to 
assess safety and efficacy before testing in humans.

•	 Clinical studies that involve human participants can be divided 
into four phases:
°	 Phase I: Small groups, generally of healthy volunteers, are tested 

to assess pharmacokinetics, pharmacodynamics, dosing, safety 
and activity.

°	 Phase II: A larger group, generally of patients, is studied to 
determine efficacy and to further evaluate safety.

°	 Phase III: Large-scale studies are conducted to confirm results, 
monitor side effects, and compare the treatment to standard 
treatments or placebos.

°	 Phase IV: After a medical product is approved by regulatory 
agencies, ongoing studies monitor its long-term effects, safety, 
and optimal use.

•	 Observational studies that observe participants without intervening, 
often to gather information about real-world treatment outcomes, 
disease patterns, or risk factors.
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Liability

Liability is the state of being responsible for something, especially by 
law. The PRGLAC Task Force report identifies liability as a significant 
impediment to the acquisition of an evidence base to facilitate the use of 
medical products by women who are or might become pregnant and by 
lactating women because of the fear of legal or regulatory risk or obliga-
tion for causing harm. This report does not include a definition of liability 
itself. For this report, the committee chose to focus on a broader concept, 
legal liability risks, which encompasses not only adverse legal decisions, 
but also the risks attendant to potential legal actions more generally. Even 
if a clinical researcher or medical product sponsor believes that it is likely 
to prevail in a lawsuit, the fear of becoming embroiled in such a lawsuit 
is likely to affect behavior. Even with favorable results, legal actions 
entail significant costs, including time, reputational harm, psychological 
harm, and legal and potential settlement fees. Throughout the report, 
any mention of the term liability refers to legal liability risks. When refer-
ring to perceived liability, the committee refers to it as such. However, 
addressing legal liability and minimizing harm to research participants 
helps address perceptions of liability. Therefore, the same strategies that 
mitigate legal liability also help to reduce perceived liability.

Harm and Liability

Harm and liability are two terms that are often conflated when discuss-
ing the factors that affect willingness to conduct research with pregnant 
and lactating women, but it is important to distinguish the two. Harm 
refers to injury, liability refers to legal responsibility for causing harm. 
Pregnant women may be excluded from clinical studies because of the 
risk of harm to them and/or their fetuses, the risk of liability for causing 
harm to them and/or their fetuses, or based on other factors described 
later in this report (see Chapter 5). It is also important to note that deci-
sions are sometimes made based on perceptions of risk, even if those 
are not well founded in data or experience. In the context of this report, 
the committee has considered multiple different kinds of harm. There 
is potential harm to pregnant and lactating women and their offspring 
(psychological, possibly physical and economic) and harm to clinicians 
(psychological, possibly reputational and legal) because of the paucity of 
human data on which to base decisions.

Similarly, society may be harmed by the downstream effects of these 
injuries. There is also potential harm that may be associated with par-
ticipation in clinical studies; usually these potential harms are included 
in informed consent as known and unknown risks. Harm may happen 
without liability; harms can happen even when no one has done anything 
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wrong. When something negative occurs, such as harm to a fetus or 
child, it is human nature to seek an explanation for the negative outcome 
(Peeters and Czapinski, 1990). That can create liability risk even when all 
parties have attempted to minimize harm. All of these factors are related 
to one another, but each must be addressed in order to develop recom-
mendations for improving the representation of pregnant and lactating 
women in clinical research.

Organization of the Report

This report is organized into six chapters. Chapter 2 provides an intro-
duction to liability, provides an overview of liability for including preg-
nant and lactating women in clinical studies, explores perceptions of liabil-
ity, and discusses the relationship between the risk of harm and the risk of 
liability. Chapter 3 is about reducing the potential for harms from clinical 
studies with pregnant and lactating women, both through the current 
regulatory system and through any improvements that can be made to that 
system to minimize harm. Chapter 4 focuses on the mitigation of liability 
beyond minimizing harm, and Chapter 5 explores other factors in a medi-
colegal context that affect stakeholders’ willingness to do research with 
pregnant and lactating women. Finally, Chapter 6 presents the committee 
recommendations and the evidence supporting each recommendation.
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Legal Liability

As introduced in Chapter 1, fear of legal liability arising from potential 
harm—to the pregnant woman and particularly to the fetus—is frequently 
cited as a significant obstacle to the participation of pregnant women in 
clinical research. It is unclear to what degree fear of legal liability related to 
the participation of lactating women in clinical research is thought to be a 
barrier to their inclusion in research, because liability concerns for lactating 
women are consistently cited alongside other concerns for pregnant women 
(Bianchi et al., 2021; Sewell et al., 2022). This chapter examines and analyzes 
the liability landscape related to the participation of pregnant and lactating 
women in the clinical research of medical products.

The generation of high-quality data is necessary to ensure that health 
care providers and their patients have the best possible evidence on 
safety, dosage, and effectiveness to treat and prevent diseases and health 
conditions. Society has determined that the responsible and ethical con-
duct of clinical research is essential to creating this evidentiary base. Suf-
ficient data on safety and effectiveness allow the health care provider and 
the patient to make an informed decision about an intervention’s potential 
benefits and the risks of harm. In the face of insufficient evidence, the 
health care provider and patient are in a difficult position: A decision to 
forgo any intervention may result in harm to the woman, their fetus, and/
or their child from an untreated or unprevented condition, and a decision 
to use an intervention puts the patient, their fetus, and/or their child at 
uncertain risk of harm for uncertain benefit (Weld et al., 2022).

Many have reached the conclusion that by excluding pregnant and 
lactating women from clinical research, the risk of harm—to pregnant 

49
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women, lactating women, the fetus and/or child—is instead magni-
fied and exported to the much larger clinical population (Lyerly et al., 
2008; NASEM, 2023; Saenz et al., 2017). This is because once a product 
is approved for marketing in the general adult population, a product is 
eligible for use by health care providers to treat pregnant and lactating 
women in the clinical setting regardless of whether data on the safety, 
dosage, and efficacy of the product have been evaluated in pregnant or 
lactating populations. In other words, the risks of harm from the prod-
uct have not been evaluated in the controlled and monitored setting of 
a clinical trial, and without the generation of high-quality data through 
controlled clinical trials, health care providers and pregnant and lactat-
ing women are left to experiment—with respect to safety, dosage, and 
effectiveness—in the clinical setting. Yet there is reason to believe that 
manufacturers of approved products that cause harm to pregnant and 
lactating women, or their fetus or child, might be shielded from liability. 
Manufacturers may argue that they had neither knowledge of possible 
risks relating to use of the product in pregnant and lactating women nor 
a duty to acquire such knowledge in the absence of any FDA requirement 
to test in these populations (American Law Institute, 2010).

Notably, the potential for legal liability is rarely discussed as an 
impediment to conducting clinical research in the general adult popula-
tion even though all clinical research on medical products involves some 
risk of harm to study participants. Society has determined that research 
is ethically permissible provided regulatory and ethical safeguards are 
in place (Emanuel et al., 2008). The potential for harm is minimized 
through several existing oversight mechanisms, including regulatory 
review and approval processes, research ethics committee review of the 
protections for human participants (i.e., to ensure that risks are mini-
mized and the prospect of potential benefit outweighs the risks, there is 
adequate informed consent, and participant selection is equitable), and 
where appropriate, the work of data safety monitoring boards.

Research conducted in pregnancy raises distinct risk and benefit con-
siderations. The research may be designed to offer the potential for direct 
medical benefit to both the pregnant woman and fetus, to only the fetus, 
to only the pregnant woman, or to neither the pregnant woman or fetus. 
Clinical research may place either or both at risk of harm despite all 
efforts to minimize the potential for harm, even when one or both may 
benefit from the research (Kaye, 2019). It is that distinct interrelation-
ship and uncertainty related to potential fetal morbidity and mortal-
ity that prompts liability concerns in the clinical research setting (IOM, 
1994). There are also unique liability considerations related to birth inju-
ries, which are discussed in this chapter. Assumptions about liability for 
potential fetal harm in the clinical research setting have led to the routine 
exclusion of pregnant women from clinical trial participation (Sewell 

A02260_Advancing_Clinical_Research_CH02.indd   50A02260_Advancing_Clinical_Research_CH02.indd   50 5/13/24   12:46 PM5/13/24   12:46 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

LEGAL LIABILITY	 51

et al., 2022). Exclusion of pregnant women may occur either at the outset 
of the study through established exclusionary criteria or during the study 
because pregnancy unexpectedly occurs during research participation. 
The fear of potential fetal harm also is reflected in the dearth of clinical 
research and drug development for pregnancy-specific conditions (Fisk 
and Atun, 2008).

Lactating women are also excluded from clinical studies, using exclu-
sionary criteria at the study’s outset or at the level of the research agenda. 
Despite the fact that pregnancy and lactation are two distinct biological 
states, they are often conflated in the eligibility criteria of clinical trials 
(Van Spall, 2021). In contrast to pregnant women, where it is impossible 
to completely avoid any exposure to a fetus, human milk need not be 
given to a child if there is a concern for the safety of the child. Current 
Food and Drug Administration (FDA) guidance requires lactating women 
discontinue breastfeeding if they are administered an investigational drug 
as part of a clinical trial because in those cases the potential drug exposure 
is a research risk that has uncertain benefit to the infant (FDA, 2019). As 
discussed in Chapter 3, this interruption of breastfeeding is not without 
risk to the child. In that context, liability is not anticipated to be any 
greater than with the general population; the only drug exposure is to the 
lactating woman and yet lactating women are also frequently excluded 
from clinical study.

The committee’s examination of civil liability includes both a review 
of the potential liability for harm to pregnant and lactating women and 
their fetus and/or child in the clinical research setting as well as the 
clinical setting. The term liability may be used colloquially to refer to any 
form of risk. However, liability is defined by state laws; the specific legal 
requirements vary from state to state. In general, a finding of civil liability 
requires that the individual bringing a lawsuit (the plaintiff) show (1) the 
defendant had a duty to the plaintiff, (2) the defendant breached their 
duty to the plaintiff, (3) the plaintiff suffered a cognizable harm, and (4) 
the breach of duty was the cause of the harm. The basis of any liability 
claim is harm to the plaintiff; without harm there is no case. If the harmed 
individual believes the harm was caused by the action or inaction of 
another who had a duty to prevent harm or make evident the potential 
for harm, the harmed individual may or may not decide to sue. Once 
a lawsuit is filed, the defendant may decide to settle the lawsuit before 
litigation begins.

Settlements do not constitute a finding of liability and frequently 
include statements in which the defendant denies liability. If a lawsuit does 
proceed to trial, the case could resolve in favor of the defendant (a finding 
that there is no liability), or in favor of the plaintiff, which constitutes a find-
ing of liability. There are a number of possible outcomes if an individual 
is harmed in clinical research, many of which will not result in liability. 
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The risk of liability and its potential costs is a factor that is considered 
among many in decisions about whether to conduct clinical research.

The committee’s statement of task asks for an examination of the state 
of “real and perceived liability around research conducted in pregnant 
and lactating persons.” The committee interprets “real” liability to mean 
evidence of legal cases that resulted in a legal opinion in addition to those 
that resulted in a settlement. A literal reading of the term liability would 
be limited to a formal finding by the court in favor of the injured party. 
In considering legal liability risks, the committee includes settlements in its 
interpretation to also include an examination of published cases and other 
reports that reveal the breadth of litigation surrounding a particular prod-
uct that does not assign responsibility for alleged harm to a defendant. 
This includes cases deciding in favor of the defendant, settlements, the 
formation of multidistrict litigation, and other litigation-related activity.

A SURVEY OF REPORTED LEGAL LIABILITY RISK

A search of the literature revealed no existing survey on the legal 
liability risk associated with medical products researched in, and dis-
pensed to, pregnant and lactating women. The committee therefore com-
missioned lawyers from the law firm Hogan Lovells US LLP to conduct 
such a survey (see Appendix B for full survey). The requested search was 
designed to capture all potential case law related to drugs, biologics, or 
medical devices studied in or used by pregnant or lactating populations. 
A description of their search methodology and a detailed reporting of 
results can be found in Appendix B. A brief summary of the results is 
presented below, followed by a discussion of the committee’s insights. As 
noted in the discussion, any claims of injury may be resolved privately 
without litigation through a claims process or discussion with the investi-
gator, study site, or the sponsor of the clinical trial. These settlements are 
usually not made public, and therefore, the survey provided is an infor-
mative, yet incomplete picture of actions resulting from an alleged injury.

Overview of Findings

As discussed below, the survey reveals no reported legal cases involv-
ing liability related to a pregnant woman’s participation in a clinical 
study, at least since the development of formal regulations for clinical 
research in 1962. However, the survey unveiled a considerable number of 
cases involving liability related to a pregnant woman’s postmarketing use 
of medical products. The survey also found no cases relating to a lactating 
woman’s participation in a clinical trial, although it did find a number 
of cases involving lactating women’s postmarketing use of one product.
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Liability for Pregnant Women’s Participation in Clinical Research

The search did not identify any reported cases alleging injuries based 
on the administration of an investigational medical product to a pregnant 
woman after FDA adopted regulations governing clinical research in 
1963; no reported cases raise legal claims alleging injury resulting from 
participation of pregnant women in a clinical study.

There have been reported cases brought on behalf of children whose 
mothers participated in Richardson Merrell’s study of Kevadon (tha-
lidomide) in the 1950s and1960s—in reality, the unapproved drug was 
distributed for marketing purposes without legitimate investigatory use, 
explained in Box 2-1 (Vanderbes, 2023). Similarly, cases have been brought 
for long-tail effects of clinical trials involving diethylstilbestrol (DES), but 
again, the clinical trials themselves took place in the 1960s before modern 
FDA regulations were promulgated.1,2 In addition, a case was brought 
under the False Claims Act against a sponsor (Pfizer) of a COVID-19 vac-
cine for protocol violations, including the administration of the vaccine/
placebo to pregnant women. No injuries were alleged in that case, though 
an appeal is pending.3

Postmarketing Liability for Pregnant Women

In contrast to the dearth of legal cases in the clinical research setting, 
there are over 1,000 filed cases associated with pregnant women’s post-
marketing use of medical products, both on-label and off-label, involving 
products prescribed for pregnancy-related conditions (e.g., Zofran—
morning sickness) and for general conditions nonspecific to pregnancy 
(e.g., Zoloft—antidepressant). The case law search revealed liability 
claims against 36 unique FDA-approved products being used by preg-
nant women in the clinical setting, excluding claims against DES. Those 
cases were typically brought against the developer of the product or the 
generic drug manufacturers or distributors (in the case of drugs that are 
off-patent). Less frequently, cases were also brought against the health 
care providers (and the associated medical system) who had prescribed 
the therapy. Parental injuries alleged were limited to emotional distress.

Most of the cases involving pregnant women’s use of postmarket-
ing medical therapies involved birth anomalies in the infant that were 
apparent at birth. Some of these cases, however, involved fetal harm that 

1 Wetherill v. University of Chicago, 570 F.Supp.1124 (N.D. Ill. 1983).
2 Mink v. University of Chicago, 460 F.Supp.713 (N.D. Ill. 1978).
3 United States of America ex rel. Brooks Jackson v. Ventavia Research Group, LLC. Et al., 

No. 1:2021cv00008 (E.D. Tex. 2023).
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only became apparent considerably later after birth. For example, a case 
that may potentially involve thousands of litigants alleges that children’s 
attention deficit hyperactivity disorder (ADHD) and autism spectrum 
disorders are caused by in utero ingestion of acetaminophen—though a 
judge recently ruled that the plaintiffs’ evidence was inadmissible.4 In the 
case of DES, claims of injury to subsequent generations have been made, 
and actions relating to drugs that were ingested decades previously con-
tinue to be filed. Some drugs have been the subject of large numbers of 
claims involving hundreds or even thousands of cases.

Liability for Lactating Women’s Participation in Clinical Research

There are no reported legal cases related to a lactating woman’s use of 
an investigational medical product in the clinical research setting.

Postmarketing Liability for Lactating Women

No cases were identified involving injury to a child caused by a medi-
cal product used by a lactating woman. The reported cases that involve 
postmarketing liability for lactating women all involved a single drug for 
use in lactation, bromocriptine (Parlodel), a lactation inhibitor, and all of 
those cases alleged injury to the mother (e.g., stroke and seizure). Parlodel 
is no longer indicated for lactation inhibition.

Discussion of the Case Survey Data

Several conclusions may be drawn with a reasonable degree of con-
fidence based on the available data and general knowledge regarding 
the regulatory context and litigation involving medical products. In the 
most conservative interpretation, there is limited liability risk relating to 
the use of medical products in lactating women either in clinical research 
or through the use of approved medical products on the market. There 
is little liability risk relating to the use of medical products by pregnant 
women in clinical trials. There is evidence of liability risk relating to preg-
nant women’s use of approved medical products on the market, and there 
is some evidence that some aspects of that liability might be obviated by 
clinical trials in pregnant women.

For several reasons, even with the more expansive view of legal risk 
used by the committee in its analysis, this review offers an informative, 

4 In re Acetaminophen – ASD – ADHD Prods. Liab. Litig. 22md3043 (DLC) (S.D.N.Y. Apr. 27, 
2023).
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yet unavoidably incomplete picture of actions initiated as a result of 
alleged injury. First, not all filed cases result in published written opin-
ions. For example, opinions of state trial courts usually are not reported 
nor are claims that are settled out of court. Second, there is very little 
transparency in the civil justice system, including no systematic infor-
mation on how many cases go to trial in federal court, so there is no 
information on how many legal actions have been filed (Saks, 1992). The 
committee also has no way to determine how many pregnant or lactating 
women have participated in clinical research to understand the extent 
to which the inability to find evidence of liability in clinical research 
is caused by there being few trials that enroll pregnant and lactating 
women; ClinicalTrials.gov does not appear to have the necessary search 
criteria. Although pregnancy and lactation are searchable conditions in 
ClinicalTrials.gov, the results are both overinclusive and underinclusive. 
For example, using pregnancy as the search condition displays every trial 
that mentions the word pregnancy, including not pregnant. However, this 
search does not show trials that include pregnant women but are not 
treating conditions specific to pregnancy.

Further, for the trials that do appear in the search, inclusion and 
exclusion criteria may not be reported and results may not be reported by 
whether participants are pregnant or lactating. Similarly, although there 
are rough estimates of percentages of pregnant women who use medi-
cal products during pregnancy, there is no comprehensive reporting on 
how many pregnant women use those products or in what combinations. 
Nonetheless, this effort has produced a general profile of the landscape of 
legal liability relating to pregnant and lactating women’s use of medical 
products.

Limited Presence of Liability in Clinical Research

The committee’s review suggests that the risk of liability resulting 
from the use of investigational products by pregnant women and lactat-
ing women is currently substantially less than the risk of liability from the 
use of marketed drugs by pregnant women and lactating women outside 
of the clinical research context. The limited liability for clinical research 
involving these populations is likely attributable to multiple factors.

General Factors

First, there are currently few clinical trials that include pregnant or 
lactating women as participants relative to the number of clinical tri-
als being conducted generally. For example, of the actively recruiting 
NIH-funded Phase III and IV trials reported in clinicaltrials.gov as of 
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2022, 69 percent excluded pregnant participants and 50 percent excluded 
lactating participants (Thiele, 2022). However, given the incomplete 
reporting of inclusion and exclusion criteria, the percentage of trials that 
exclude pregnant and lactating women is likely much higher (Smith, 
2020). As a result, if the total number of pregnant and lactating trial par-
ticipants is low, the number of adverse events is also expected to be quite 
low. That means that there is likely to be limited litigation since there 
will be fewer instances of injuries for which compensation can be sought.

Second, in all medical research contexts, a much smaller number of 
people use a medical product in clinical research studies compared to gen-
eral use in ordinary medical practice following FDA approval for market-
ing. That number is only gradually increased as a medical product proceeds 
through the phased research process required under FDA regulations. A 
late-phase trial for a drug, Phase III, typically includes only 300 to 3,000 par-
ticipants; a Phase III trial for an orphan indication would include far fewer 
people. Even trials for therapies indicated for a very broad population (e.g., 
vaccines) typically include only tens of thousands of participants, while the 
therapy may be used by millions. The more people that use any therapy, 
the more likely it is that there will be adverse events. Some of those may 
be attributable to background risk, and others may be caused by the rarer 
effects of the drug that only occur in particular populations.

There are also aspects of clinical research that make lawsuits less 
likely to be filed, and if filed, to succeed, than other medical liability cases. 
Those factors continue to hold true even though there was an uptick in 
the number of clinical research claims (that did not involve pregnant and 
lactating women) filed in the late 1990s and early 2000s (Mello et al., 2003).

The vast majority of clinical research is subject to extensive regulatory 
oversight to ensure that the rights and welfare of human participants are 
protected. The research is reviewed by institutional review boards (IRBs) 
to ensure that informed consent is appropriate, risk is minimized, ben-
efits and risks are appropriately balanced, and that participant selection 
is equitable.

Clinical studies usually also have rigorous inclusion and exclusion 
criteria that are designed to limit the likelihood of adverse events. In addi-
tion, participants in clinical studies are typically monitored more closely 
than patients in ordinary medical practice. The comprehensive nature of 
informed consent processes in clinical research, including documentation 
requirements, may be a factor that limits the likelihood of harm and ensu-
ing litigation in the clinical trial context. Indeed, in the medical context, 
while surgery usually requires documentation, much prescription of drugs 
in medical practice is done without much discussion or any documenta-
tion. In contrast, current federal regulations require that informed consent 
for clinical trials be fully documented identifying the prospect of medical 
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benefit as well as potential risks posed to the participant and the fetus or 
child, including that those potential risks be updated regularly as adverse 
events are detected. It is important to emphasize that in the context of clini-
cal trials, informed consent does not create an “assumption of risk” defense 
that might bar any claims by a participant, even if the risks were unreason-
able. Instead, the informed consent provides information about potential 
risks and the federal regulations require that those risks be reasonable.

Finally, the federal human subject protection regulations require that 
the informed consent indicate whether compensation for research-related 
injuries is available, but they do not require that such compensation be 
provided. Nonetheless, several institutions provide compensated medical 
care for research injuries and a few institutions provide broader compen-
sation for research injuries (Resnik et al., 2014). Such compensation for 
research-related injuries and related care may also limit interest in litiga-
tion (Mariner, 1994).

All of this, however, does not negate the overall finding from this 
survey. There have been no reported cases based on injuries to pregnant 
or lactating participants in clinical trials since the 1962 promulgation of 
FDA investigational drug regulations. This would indicate that evidence 
of legal liability risk is not the driver of reticence in including pregnant 
and lactating women in clinical research.

While a thorough analysis of liability for conducting research with 
pregnant and lactating women in the international context was beyond 
the scope of this report, the committee’s findings of limited liability for 
including pregnant and lactating women in clinical trials do merit a com-
parison to other countries. There are notable differences between U.S. tort 
law and the systems of tort law in other countries. For example, punitive 
damages are rewarded less frequently in European countries than in 
the United States, though they are also uncommon in the United States 
(Koziol, 2015). U.S. tort law also relies more heavily on jury-determined 
awards, which tend to be higher than those determined by a judge, than 
in Europe. Perhaps most importantly, clinical trials conducted in Euro-
pean Union member states are required to obtain insurance to cover 
compensation for research-related injuries.5 Yet pregnant and lactating 
women are also routinely excluded from clinical studies in European 
countries despite the greater protections from liability in comparison to 
the United States (Nooney et al., 2021). This supports the notion that legal 
liability is not a primary reason that pregnant and lactating women are 
excluded from clinical studies in the United States.

5 Clinical Trials on Medicinal Products for Human Use, Regulation EU No 536/2014 (Apr. 16, 
2014).
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Considerations Specific to Lactation

Under current FDA guidance, an infant would not be fed human milk 
during a clinical lactation study unless the lactating mother was already 
taking a medication and breastfeeding prior to enrollment in a clinical 
study. Therefore, the risk of liability resulting from the use of investiga-
tional medical products in clinical lactation studies will likely be limited 
to injuries to the lactating woman.

Liability Associated with the Use of Postmarketed Products

As the case law demonstrates, there are legal liability risks to the use 
of medical products by pregnant and lactating women in the postmarket-
ing setting. Interestingly, there is arguably a scenario in which conduct-
ing clinical research in pregnant and lactating women could generate 
additional liability for the use of medical products in the clinical setting.6

Considerations Specific to Pregnancy

It is not surprising that most of the cases involving injuries alleged 
to have been caused by in utero exposure to marketed medical products 
involve birth anomalies. Although there is an approximately 3 percent 
background risk of serious birth anomalies with every pregnancy (March 
of Dimes, 2019), that level of background risk is not well known by the 
public and may vary by population (Petersen et al., 2015). It is possible 
that fetal harm temporally associated with in utero exposure to a medi-
cal product will be attributed to that medical product. This is not enough 
by itself to establish causation, but it does increase the risk of litigation. 
In fact, that is what happened with pyridoxine/doxylamine (Bendectin), 
a drug that was approved for morning sickness and prescribed to more 
than 30 million people between 1956 and 1983 when it was voluntarily 
withdrawn from the market by the manufacturer (Green, 1996; Lee and 
Saha, 2013).

No causal link between Bendectin and birth anomalies was ever sci-
entifically established, but the high cost of litigation still led the drug’s 
sponsor to remove it from the market (Goldberg, 1996). While a typical 
defense against a liability claim related to the use of a medical product 
might argue that the harm was caused by factors not related to the prod-
uct (e.g., smoking, drinking, physical activity, medical history), such a 
defense would be difficult to mount in the context of fetal injuries because 
of relatively fewer potential alternative causation factors in comparison 

6 As presented to the committee in open session by John Beisner on March 23, 2023.
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to adults.7 Along similar lines, analyzing clinical trial results in smaller 
subpopulations, such as pregnant and lactating women, may lead to a 
false finding of a safety signal, since the randomization of the full data set 
is not preserved (EMA, 2019). This false finding could potentially cause 
liability in the postmarketing setting both for use in pregnant and lactat-
ing women and to cast doubt on the overall safety profile of a product. At 
the same time, the thalidomide story, and its associations with corporate 
malfeasance, is relatively well known (see Box 2-1). This could present a 
greater risk that a jury would find liability and award higher damages 
than in many other cases.

An additional characteristic that contributes to the legal risks inherent 
in the use of marketed medical products by pregnant women is the poten-
tial for long-tail effects. In drug liability cases, long-tail claims involve 
latent bodily injury that becomes apparent only many years after the 
alleged harm-causing conduct occurred. The DES cases provide an exam-
ple of particularly extended long-tail effects, manifesting even in the next 
generation (Box 2-1). Because long-tail claims often involve hundreds of 
claimants, “in part because it is easier to spot a pattern emerging when 
there is a larger number of parties suffering the same kind of harm,” they 
pose significant liability risks (Appendix B). The long-tail risks also pres-
ent challenges for conducting trials to properly assess these risks. To iden-
tify a potential long-term, relatively rare effect would require conducting 
a decades-long clinical trial with thousands of patients to generate enough 
data for a signal. This presents challenges with participant retention, false 
safety signals, and false negative results. Therefore, real-world evidence 
collection once the product is on the market is likely the only way to 
identify long-tail effects (see Chapter 3 for a more thorough discussion of 
postmarketing commitments).

Drug manufacturers might face liability for a defective product or 
a failure to warn if postmarketing experience indicates that the drug is 
more dangerous or less effective for women and the company failed to 
test the product in women (Flannery and Greenberg, 1994). The manu-
facturer of a drug that was “in widespread use while its teratogenic 
effects were ‘unknown but knowable’. . . might harm many children, and 
their lawyers may argue that the manufacturer had a duty to find out 
about these effects” (Clayton, 1994). The potential for liability could be 
increased to the extent that the manufacturer encouraged use of the drug 
by or marketed the drug to pregnant and lactating women, such as by 
promoting it to OB-GYNs. These ideas are captured in the Restatement of 
the Law (Third) of Torts that provides that medical product “manufacturers 
have the responsibility to perform reasonable testing prior to marketing 

7 As presented to the committee in open session by John Beisner on March 23, 2023.
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BOX 2-1 
The Long Shadow of Thalidomide and DES

The willingness to include pregnant women in clinical research is heavily in-
fluenced by a few high-profile examples where medication use during pregnancy 
caused a significant amount of harm to the fetus in utero, including thalidomide and 
diethylstilbestrol (DES). However, neither of these drugs were subject to modern 
drug evaluation processes, and the trials that did take place were not conducted 
using current standards. Had appropriate preclinical and Phase I studies been 
done according to modern standards, those studies would have likely revealed 
that thalidomide was dangerous for pregnant women and their fetuses and that 
DES was not effective for preventing adverse pregnancy outcomes (Botting, 2015).

Thalidomide was developed in 1950 by the German company Chemie 
Grünenthal. It was originally developed to be a sedative without the negative side 
effects of barbiturates. However, its use quickly expanded to treat additional condi-
tions, including nausea and morning sickness during pregnancy. Thalidomide’s 
main selling point was its apparent safety; Grünenthal claimed that it was impos-
sible to give animals a lethal dose of the drug, a claim it made based on an LD50 
test. The drug was never tested in pregnant animals, and teratogenic potential was 
never evaluated prior to use in humans.

Following the over-the-counter licensing of thalidomide in Germany in 1956 (un-
der the name Contergan), the drug was licensed for production by pharmaceutical 
companies around the world. In the United States, the William S. Merrel Company 
applied for marketing approval from FDA. However, thalidomide was not approved 
by FDA because of the lack of safety data. While the drug was awaiting approval, 
Merrel was handing out samples of the drug to clinicians for alleged investigational 
purposes, which were given to more than 20,000 Americans, about 600 of whom 
were pregnant. However, these ‘’studies” were intended to create marketing de-
mand for the drug, not to conduct research, and patients were not asked for their 
consent, monitored, or tracked.

Because patients were not tracked in trials, it took 5 years after thalidomide was 
on the market for researchers to discover the connection between the drug and 
babies born with multiple malformations, most notably shortened “seal like” limbs 
known as phocomelia. Thalidomide can cause serious impairments when taken in 
early pregnancy, and even one tablet is enough to cause significant impairments 
during pregnancy. It is estimated that over 10,000 babies worldwide were born with 
malformations caused by the drug.

Diethylstilbestrol (DES) is an artificial hormone that was introduced for a variety 
of indications in 1939. It was never patented and therefore was synthesized by 
several different pharmaceutical companies. DES received FDA approval in 1941 
for a number of uses, and the indication was expanded in 1947 to prevent adverse 
pregnancy outcomes. From 1940 to 1971, DES was given to pregnant women to 
prevent miscarriage, premature labor, and related complications of pregnancy.

DES use declined in the 1950s, after a double-blind clinical trial assessing 
pregnancy outcomes of women who received DES showed no benefit of taking 
DES in pregnancy. However, DES continued to be prescribed for use in pregnant 
women throughout the 1960s.
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a product and to discover risk and risk-avoidance measures that such 
testing would reveal.” The committee looked for evidence of those argu-
ments in the case law data. There is evidence of claims that include those 
arguments; for example, plaintiffs in the Paxil and Zofran cases did allege 
a failure to conduct studies about pregnancy risks.

PERCEIVED LIABILITY

Because the examination of legal liability risks associated with the 
participation of pregnant and lactating women in clinical research revealed 
little evidence of such risks, the committee then considered the potential 
drivers for the perception of liability. First, it is important to note that the 
disconnection between actual liability and people’s perceptions of liability 
is not unique to research with pregnant and lactating women. IRBs are 
more likely to focus on the potential magnitude of harm than the likeli-
hood of that harm taking place, thus overestimating the risk (NRC, 2014). 
Physicians have a distorted notion of the likelihood of malpractice liability 
(Engstrom, 2014). Fear of liability seems to exist in uncertainty; the exact 
contours of that liability, how liability interacts with harms, and what fac-
tors exacerbate the likelihood of liability are not well understood by many 
of the actors involved in clinical research (Mastroianni et al., 2017). The fact 
that potential harms attendant to research with a pregnant woman may also 
involve a fetus who cannot consent likely worsens this uncertainty.

BOX 2-1 Continued

In 1971, a study was published linking DES with vaginal clear cell carcinoma for 
children who had been exposed to DES in utero. FDA notified health care providers 
that DES should not be prescribed for use in pregnancy following the publication of 
this study and added pregnancy as a contraindication to the drug label. Females 
exposed to DES in utero, also known as DES daughters, are at an increased risk 
for several cancers, including clear cell adenocarcinoma, breast cancer, pancreatic 
cancer, and cervical precancers. The increased risk of developing many of these 
cancers is elevated even for DES daughters in their 40s and 50s, meaning that 
although DES has been contraindicated in pregnancy since the 1970s, claims 
of harm from DES continue to emerge. Due to the length of follow-up that would 
have been needed to identify that risk to females exposed in utero, appropriately 
conducted clinical trials likely would not have identified these injuries. However, 
appropriately conducted clinical trials would have revealed that DES was not ef-
fective to prevent adverse pregnancy outcomes and therefore would not have been 
prescribed to the extent it was.

SOURCES: NIC, 2021; Vanderbes, 2023; Zamora-León, 2021.
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There may also be a conflation of risks generally already associated 
with pregnancy; obstetricians face among the highest rates of malpractice 
cases (Sakala et al., 2013). In addition, the terrible experience of thalido-
mide and DES inevitably colors the decision making involved. Although 
the harm resulting from the thalidomide event is actually an argument for 
the inclusion of pregnant women in research, and likely would have been 
obviated if current research standards had been required, these events 
provide a stark, well-known narrative with graphic images of what has 
gone wrong in the past.

Perceptions of liability involving lactating women are perhaps more 
perplexing. While a lactating woman is certainly scientifically complex, 
the liability concerns that extend to research with pregnant women are 
not present because any potential risks in the research context are gener-
ally borne by the lactating woman. A child can be fed the milk of a lactat-
ing woman who is using a medical product in a clinical research study, 
but only when the lactating individual had already chosen to use the 
medical product independent of the research. Indeed, the U.S. Depart-
ment of Health and Human Services (HHS) human subjects regulations 
applicable to pregnant women, discussed in detail in Chapter 3, do not 
apply to lactating women.8 It is possible that people simply view lactat-
ing women as part of a continuum from potentially pregnant to lactating 
and fail to disaggregate the different risks that are present at each stage. 
Regardless of the reason, conflating pregnant and lactating women does 
harm to lactating women by associating them with liability risk that evi-
dence does not support.

Finally, too much focus on liability risks makes it easier to imagine 
harms that might be associated with inclusion in clinical research, but 
this ignores the risks of harms that might be associated with not doing 
the research. Although it may seem counterintuitive, harms that result 
from omission of activity may exceed the harms from commission of 
activity. Thus, it feels safer to avoid interventions with pregnant and 
lactating women than it does to conduct research with these populations. 
This feeling is often based on scant evidence and speculation (Baylis and 
Ballantyne, 2016). Risk assessment is already one of the most challenging 
aspects of medical research and treatment, and there is evidence that in 
the context of pregnant women, that assessment is rife with the influence 
of cognitive biases (Lyerly et al., 2009). There appears to be a widespread 
cultural significance to any potential risk to the fetus that neglects to 
acknowledge the high degree to which the health of the pregnant woman 

8 Subpart B – Additional Protections for Pregnant Women, Human Fetuses and Neonates Involved 
in Research, 45 CFR 46 66 FR 56778.
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and that of the fetus are intertwined (Lyerly et al., 2008). This combination 
of cultural reticence toward fetal risk and lack of understanding of relative 
risk may make sponsors, clinicians, IRBs, and pregnant women assume 
that research is the riskier proposition when in fact it may be the best way 
to reduce harm for both pregnant women and the fetuses (Minkoff and 
Marshall, 2016).

LAW AND LIABILITY IN CLINICAL RESEARCH

The statement of task asks the committee to conduct data collection 
and analysis of federal and state laws and regulations governing liability 
for conducting research. While the committee has found very limited 
indications of legal liability risk in the context of clinical research with 
pregnant and lactating women, it is useful to understand the contours of 
that potential liability both to reduce uncertainty and to mitigate poten-
tial future liability, especially if clinical research involving pregnant and 
lactating women is to be expanded.

Stakeholders

Legal liability for research relating to the use of an investigational 
product by pregnant and lactating women involves medical product com-
panies and other research sponsors (e.g., contract research organizations), 
research institutions, IRBs, clinical investigators, and potentially in some 
states, the pregnant or lactating participants themselves if their participa-
tion in clinical research could be considered negligence. Separately, there 
is potential criminal liability for pregnant women, which is discussed later 
in this chapter. The government is not usually at risk for legal liability in 
such contexts owing to principles of sovereign immunity. An exception 
is where the Federal Tort Claims Act (FTCA) provides an exception to 
sovereign immunity for the direct actions of federal employees within the 
scope of their employment. That exception may be applicable to vaccine 
contexts that are quite different and are described separately below.

Theories of Legal Liability

The types of injuries that could give rise to potential claims of legal 
liability are similar for injuries related to both clinical research and mar-
keted products and include harm suffered directly by a pregnant or lactat-
ing woman, harm to a fetus or child who was exposed to the drug in utero 
or through human milk—respectively, and harm to subsequent genera-
tions resulting from pregnant and lactating women’s drug exposure or 
fetal or breastfed child drug exposures (long-tail effects). Box 2-2 defines 
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terms for theories of legal liability. The legal bases for liability for injury 
resulting from research involving pregnant and lactating women are no 
different than the bases for any claim that arises in the context of clinical 
research generally. These claims arise under state law, mostly as torts, and 
include product liability, strict liability, breach of warranty, negligence, 
inadequate informed consent, failure to warn, and medical malpractice. 
Because these claims arise under state law, there may be variations in 
legal requirements that can have important consequences for the viability 
of any claim. Nonetheless, under any theory of liability, the plaintiff must 
establish that the defendant breached a legal duty and that the breach 
caused harm. At a minimum, the plaintiff must demonstrate through 
competent scientific evidence that the research caused the alleged injury. 
While the elements of causes of action for personal injury vary from state 
to state, in general, the plaintiff must show that the defendant failed to 
warn of a risk that the defendant knew or should have known of or that 
the defendant failed to meet an applicable standard of professional care.

BOX 2-2 
Theories of Liability: Terms and Definitions

Strict liability: A defendant is liable for harm caused, regardless of the defen-
dant’s knowledge of the defect or intent.

Negligence: A defendant is liable for harm caused if the defendant failed to 
behave with the level of care that a reasonable person would have exercised under 
the same circumstances. Negligence may be attributable to the defendant’s actions 
or failure to act when defendant had a duty to act.

Product liability: A defendant is liable if a defective product caused the plaintiff’s 
injury. A product defect may be caused by a strict form (manufacturing defects, 
deviation from design specifications) or a form more akin to negligence (design is 
deemed unreasonably dangerous).

Breach of warranty: A defendant is liable if there is a violation of an express or 
implied contract of warranty that causes harm; for example, if a seller expressly 
or implicitly assures a buyer about the quality of a product and that assurance is 
proven untrue.

Inadequate informed consent: A defendant is liable if defendant breaches the 
duty to provide what a reasonable individual would want to know about the risks 
and benefits of care and harm results; defendant has a duty to provide complete 
and accurate information in such a way that the individual can understand.

Failure to warn: A defendant is liable if a plaintiff is injured because of a failure to 
convey information that users need to use the product safely, such as instructions 
for use and warnings about potential risks.

Medical malpractice: A defendant is liable if the defendant breaches their pro-
fessional duty to a patient by failing to follow professional standards of care, and 
this breach causes harm.
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Causation is a core element of a personal injury claim; even if the 
plaintiff can prove that the defendant acted negligently in a clinical study 
or failed to provide adequate warnings of risk, the plaintiff must still 
show that the defendant’s actions were among the proximate causes of 
their injuries (DeBoy and Wang, 2020). To prove causation, plaintiffs may 
be required to present expert testimony that explains the scientific merits 
of their claims, and defendants will usually present expert testimony that 
counters those claims. The standard under which courts are to evaluate 
scientific expert testimony was actually created in one of the Bendectin 
cases. In Daubert v. Merrell Dow Pharmaceuticals,9 the Supreme Court ruled 
that to admit scientific expert opinion into evidence, courts must exam-
ine the experts’ methodology to ensure scientific validity. Nonetheless, 
despite these efforts to improve the standards for admissibility of scien-
tific evidence, this process continues to be fraught with uncertainty for 
both plaintiffs and defendants.

Damages for torts relating to clinical research include compensation 
for lost wages and for medical and other expenses, damages for pain and 
suffering, and punitive damages for particularly egregious violations. In 
cases involving congenital anomalies or permanent harm caused during 
delivery, expenses for a lifetime of care may be very substantial. Puni-
tive damages may also be in play in egregious cases or where fraud is 
involved (Mello et al., 2003).

Clinical research is fundamentally different from medical practice in 
that the core function is not to treat the patient (although therapeutic trials 
do confer a potential for direct medical benefit to the pregnant or lactat-
ing woman, fetus, and child), but rather to deliver generalizable scientific 
knowledge. Clinical research litigation is also a relatively new and rare 
phenomenon, and there are limited cases from which to glean informa-
tion about the relative duties of the various stakeholders and how legal 
principles applicable to medical product liability generally may apply.

Potential Liability for Sponsors

Courts have had different responses to what duties a medical prod-
uct sponsor may owe a participant injured in a clinical trial (DeBoy and 
Wang, 2020). Several courts have found that the sponsor owes no legal 
duty to the participant because sponsors have limited, if any, contact with 
the participant.10 Instead, it is the duty of the clinical investigator and the 
IRB to protect the participant (Feehan and Garcia-Diaz, 2020; White, 2020). 
Other courts have found that the sponsor may have, at a minimum, duties 

9 Daubert v. Merrell Dow Pharmaceuticals, 09 U.S. 579 (1993).
10 Wholey v. Amgen, Inc., 165 A.D.3d 458 (N.Y. App. Div. 2018).
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to ensure that clinical research protocols protect participants’ safety, that 
potential risks are appropriately conveyed to clinical investigators, and 
that appropriate mechanisms (e.g., data safety monitoring boards) are 
in place to coordinate and identify safety signals (DeBoy and Wang, 
2020).11,12,13,14

Relatedly, there is no consensus among legal scholars about the 
applicability of the learned intermediary doctrine to clinical research 
liability actions. The learned intermediary doctrine, which is relevant to 
a claim based on a failure to warn, holds that a manufacturer of prescrip-
tion medications or medical devices has a duty to advise the prescribing 
medical professional of the proper use and potential risks of its products, 
rather than a duty to advise the patient or the public (American Law 
Institute, 2010). In the clinical setting, if a patient suffers an injury from a 
prescription medication, the learned intermediary doctrine might shield 
the manufacturer from liability, which is passed down to the prescriber. 
There is no consensus among states as to the source or the scope of the 
learned intermediary doctrine as a defense, although every state now 
acknowledges the defense in some form (McQuain, 2018). A number of 
courts have indicated that the learned intermediary doctrine may apply to 
clinical research products liabilities claims in the same way that it applies 
to cases involving products already on the market, but there are not 
enough cases to determine that definitively (DeBoy and Wang, 2020).15,16 
In addition, if the information provided to the clinical investigator for the 
informed consent does not match information held by the sponsor, the 
learned intermediary doctrine may not apply.17

Finally, it is unclear how preemption doctrine may work to insulate 
a medical product sponsor from liability for failure to warn in a clinical 
research context. The theory of a preemption defense is that a manu-
facturer cannot be liable for injuries caused by a failure to warn if the 
applicable warnings were approved by FDA (Grossi and O’Connor, 2023). 
However, in Butler v. Juno Therapeutics, the manufacturer tried to claim 
that the plaintiffs’ state law claims were preempted because the study was 
subject to an investigational new drug application (IND) issued by FDA. 
The court rejected that claim because preemption claims are dependent on 
FDA’s approval of a product and a product’s label. Such a claim may be 
stronger if a clinical study involves an approved drug in a postmarketing 

11 Kernke v. Menninger Clinic, 172 F. Supp 2d 1347 (D. Kan. 2001).
12 Zeman v. Williams, CIVIL ACTION NO. 11-10204-GAO (D. Mass. Feb. 4, 2015).
13 Liu v. Janssen Research & Dec., LLC, B269318 (Cal. Ct. App. Jan. 3, 2018).
14 Butler v. Juno Therapeutics, 541 F. Supp. 3d 774 (S.D. Tex. 2021).
15 Kernke v. The Menninger Clinic, 173 F. Supp. 2d 1117, 1121 (D. Kan. 2001).
16 Tracy v. Merrell Dow Pharmaceuticals, 569 N.E.2d 875, 878–80 (Ohio 1991).
17 Butler v. Juno Therapeutics, 541 F. Supp. 3d 774 (S.D. Tex. 2021).
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study.18 A complication to these claims is that a product’s patent status 
can influence the success of such an argument. While generic drug hold-
ers and medical device manufacturers may avail themselves of such a 
defense, medical product sponsors whose drug is still on patent must 
show there was “clear evidence” FDA would not have approved the label-
ing change the plaintiff claims was needed to prevent his or her injury in 
order to avoid liability.19

Potential Liability for Researchers and Research Institutions

Questions surrounding the duties and liability of clinical researchers 
and their research institutions are also complex. At a minimum, investiga-
tors are required to obtain a valid informed consent from study partici-
pants, and investigators must also fulfill various duties. These include the 
duty to adhere to the applicable standard of care and a duty to reasonably 
protect the participant’s safety by adhering to the protocol and human 
subjects research regulations (DeBoy and Wang, 2020). Investigators may 
have conflicting interests as both researchers and health care provid-
ers, and research may involve procedures that are not in the patient’s 
best interests (Shepherd and Riley, 2012). In the context of the research, 
the applicable standard of care is set by regulation and by what a “rea-
sonable” IRB would require (Mello et al., 2003). Research institutions 
are responsible for overseeing the activities of their affiliated investiga-
tors and may be responsible for overseeing the applicable IRB. In all of 
this, they are bound by human subjects regulations to protect the safety 
of research participants, and failure to meet those requirements could 
threaten their larger research enterprise.

IRBs, contract research organizations, and data safety monitoring 
boards all have duties to provide safety oversight. IRBs have signifi-
cantly more duties, including reviewing informed consent, determining 
an acceptable risk–benefit ratio for the research, reviewing the research 
design and protocols, and assuring and monitoring the safety and wel-
fare of participants (DeBoy and Wang, 2020). In its review, the IRB must 
also consider risks to especially vulnerable populations and the influence 
of any potential conflict of interest (Mello et al., 2003). IRBs were not 
originally a focus of drug-liability claims, even when clinical trials were 
involved, but creative claims by plaintiff’s lawyers since the 1990s have 
greatly increased their exposure (Mello et al., 2003).

As is made clear above, the duties involved in clinical trial litigation 
hew closely to the regulations surrounding human subjects research. 

18 Murthy v. Abbott Labs, CIVIL ACTION NO. 4:11-cv-105 (S.D. Tex. Mar. 6, 2012).
19 Wyeth v. Levine, 555 U.S. 555 (2009).

A02260_Advancing_Clinical_Research_CH02.indd   67A02260_Advancing_Clinical_Research_CH02.indd   67 5/13/24   12:46 PM5/13/24   12:46 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

68	 ADVANCING CLINICAL RESEARCH

Federal regulations govern the conduct of most clinical trials in the United 
States. Most research institutions commit to abide by the Federal Policy 
for the Protection of Human Subjects, which is known as the Common 
Rule, because it is codified in separate regulations by each of its 15 federal 
agency and department signatories.20,21 The Common Rule is adminis-
tered by HHS and addresses IRB review and approval of research pro-
tocols and other ethics protections for human research participants, such 
as informed consent, risk–benefit assessment, and the equitable selection 
of participants. Research conducted as part of FDA’s premarket review 
is governed by FDA’s regulations, which are very similar although not 
identical to the Common Rule. FDA’s regulations appear in two parts, 
rules for IRBs and rules that govern informed consent.22,23

HHS has specific regulations that apply to research supported or con-
ducted by HHS with pregnant women (Subpart B),24 but there are none 
for lactating women. Although FDA does not have specific regulations 
for pregnant women, it has issued draft guidance for both pregnant and 
lactating populations (FDA, 2018). Draft guidance, and guidance docu-
ments generally, are not legally binding but are usually followed closely 
by industry (Seiguer and Smith, 2005). FDA-regulated research with preg-
nant or lactating women that is conducted or supported by HHS is subject 
to both FDA and HHS regulations and guidance.

In addition, a number of states have laws that may apply to research 
involving pregnant and lactating women (Appendix C).25 Generally, these 
include laws concerning the permissibility of fetal research, laws that 
grant the designation of personhood to a fetus, and laws that interpret 
child abuse and substance abuse during pregnancy or lactation. The spe-
cifics of the laws vary from state to state, and not every state has a relevant 
statute that could apply to research involving pregnant and lactating 
women.

A number of fetal personhood statutes went into effect after the U.S. 
Supreme Court decision in Dobbs v. Jackson Women’s Health Organization 
(Guttmacher Institute, 2023). In a growing number of states, prosecutors 
have brought actions for fetal endangerment against pregnant women 
who have used illegal drugs. Since many research studies include routine 

20 Federal Policy for the Protection of Human Subjects, 82 Federal Register 7149-7274 (Jan. 19, 
2017).

21 The HHS version of the Common Rule, for example, is codified at 45 CFR part 46, 
Subpart A.

22 Institutional Review Boards, 21 C.F.R. Part 56.
23 Protection of Human Subjects, 21 C.F.R. Part 50.
24 Subpart B – Additional Protections for Pregnant Women, Human Fetuses and Neonates In-

volved in Research, 45 CFR Part 46.
25 Appendix C can be viewed online at https://nap.nationalacademies.org/catalog/27595.
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toxicology testing, this could pose an increased risk for some pregnant 
participants and privacy protections will be needed. Even more trou-
bling, there have been increased prosecutions alleging fetal endanger-
ment against women who have experienced pregnancy losses through 
miscarriage or stillbirth. While the courts in most states have overturned 
convictions relating to charges of fetal endangerment (only the supreme 
courts in Alabama and South Carolina upheld convictions), in some states 
it has not slowed prosecutors’ zeal in bringing such charges (Boone and 
McMichael, 2021). Moreover, although the courts have limited criminal 
convictions, many women face civil actions including temporary or per-
manent deprivation of parental rights after a positive drug screen (Boone 
and McMichael, 2021).

In addition, there is also existing state legislation that has a bearing on 
research requirements that has nothing to do with abortion politics. For 
example, New Mexico has a law the prohibits clinical research involving 
pregnant women except to “meet the health needs of the mother or the 
fetus and the fetus will be placed at risk only to the minimum extent nec-
essary to meet such needs; or (2) there is no significant risk to the fetus.”26 
Researchers and their institutions must become and stay familiar with any 
applicable state law to protect their research and participants. (Sugarman, 
2023). The table in Appendix C provides a “snapshot” of some of the state 
statutes that may affect research studies enrolling pregnant and lactating 
women.27 Unfortunately, it is impossible to provide a comprehensive 
table of all of the laws that might be relevant for conducting research in 
these populations. Moreover, new statutes and new cases interpreting the 
listed statutes can be expected over time, so this table is only meant to 
represent some relevant statues as of January 2024.

Noncompliance with federal regulations can put a sponsor, institu-
tion, IRB, or clinical researcher in jeopardy of reputational harm, losing 
IRB approval of research projects, or in more extreme situations, exclusion 
from federally funded activities. Failure to adhere to federal and state 
human subjects research regulations does not in itself create a liability 
claim for someone who believes that they have been injured by clini-
cal research, but that failure may be important evidence in a negligence 
claim brought under state law. At the same time, while compliance with 
federal regulations or guidance is generally not an absolute defense to 
liability, it can bolster the defense to be able to demonstrate compliance 
with detailed federal requirements or recommendations for how to study 
or label a drug.

26 Maternal, fetal and infant experimentation, N.M. Stat. Ann. § 24-9A-3 (May 6, 2021).
27 Appendix C can be viewed online at https://nap.nationalacademies.org/catalog/27595.
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Aspects Specific to Pregnant Women

While the legal bases for liability relating to research with pregnant 
and lactating women are no different than those that might arise from 
claims from the general population, there are specific situational aspects 
and differences in requirements that may affect the nature of that liability, 
especially for pregnant women.

Informed Consent

Both HHS and FDA have specific rules for informed consent that 
apply to pregnant women. Subpart B distinguishes between (1) research 
for the benefit of the pregnant woman or of mutual benefit for the woman 
and fetus, and (2) research that is done solely for the benefit of the fetus. 
Regarding research for the sole benefit of the pregnant woman or for 
the benefit of both the pregnant woman and the fetus, researchers must 
obtain the informed consent of the pregnant woman. If the research holds 
out the prospect of direct benefit solely to the fetus, then the consent of 
both the pregnant woman and the father must be obtained. There are 
exceptions to the father’s consent for unavailability, incompetence, or if 
the pregnancy is the result of rape or incest.28 However, Subpart B does 
not provide a definition for father, so it is unclear if that person is the pro-
vider of the sperm, which could be a known or anonymous donor, or if 
that person is the intended coparent, regardless of sex or gender. In addi-
tion, HHS regulations provide that if a baby is born, that baby becomes a 
separate study subject, for whom consent must be given, and special rules 
apply to research involving neonates.29

FDA’s draft guidance provides additional guidance for informed con-
sent in studies that involve or may involve pregnant women (FDA, 2018). 
If the trial is supported or conducted by HHS, then the research must 
also comply with Subpart B. Informed consent principles dictate that, for 
a woman who is or may become pregnant, the informed consent process 
must include any potential risks and the chance of unknown risks to the 
embryo or fetus, should the woman become pregnant. This information 
should be included in the informed consent document and the investiga-
tor’s brochure.30 Consenting individuals are to be informed of the rea-
sonably foreseeable effect on the fetus or neonate. If animal reproductive 
toxicity studies are complete, the results should be presented, with some 
explanation of their significance in humans. Or, if no such studies have 
been completed, other pertinent information such as a general assessment 

28 Research involving pregnant women or fetuses, 45 C.F.R. 46.204 (e).
29 Research involving neonates, 45 C.F.R. 46.206.
30 Precautions in Clinical Trials Including Women of Childbearing Potential, 58 Fed Reg. 39411. 

(g) (Jul. 22, 1993).
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of fetal toxicity in drugs with related structures or pharmacologic effects 
should be provided. If no relevant information is available, it is important 
for the informed consent to explicitly note the potential for fetal risk.31

If a participant gets pregnant during a trial, then unblinding would 
need to occur to determine exposure, and the risks and benefits would 
need to be reviewed with the participant to determine whether to con-
tinue treatment with the investigational drug. A second informed consent 
process appropriate for pregnant women would then need to take place. 
Whether or not the pregnant woman continues on the investigational 
product, it is best practice to collect data from the exposure to the inves-
tigational product (FDA, 2018).

Federal regulations maintain the pregnant woman’s autonomy to 
make decisions for themselves and for their fetus. However, when the 
research is for the benefit of the fetus alone, regardless of whether the 
research presents less than minimal risk, the consent of the father is also 
to be obtained.32 It is not clear how state rules of fetal personhood might 
affect this framework (Appendix C).33 To date, there is no indication that 
state laws on fetal personhood anticipate this question, but some may be 
interpreted to treat the fetus as legally similar to a child. It is therefore 
possible that a state may maintain that both parents should legally con-
sent to any research that may affect a fetus (Appendix E).34 There is an 
argument that federal human subjects regulations preempt state laws in 
the context of clinical research, but that is an issue that has not yet been 
litigated in the courts.

Finally, there may be concerns in some states with restrictive abor-
tion laws. In some states, it may be inappropriate to do some types of 
research involving pregnant women because the potential legal risks for 
pregnant women (and potentially their health care providers) are too high 
(see Appendix E for a full analysis).35 For example, medication abortion 
drugs could not be studied. Any drug known to increase pregnancy loss 
might carry attendant legal risks that are too high. Even in studies that can 
go forward, the informed consent may need to include risks associated 
with potential pregnancy loss, availability of abortion or contraception, 
possible effects on the fetus, and the risks of pregnancy information and 
outcomes being recorded, reported, or assessed by state officials. The use 
of certificates of confidentiality may obviate some of these privacy risks, 
but it may not be possible to eliminate all of these risks. The frequent, 

31 Precautions in Clinical Trials Including Women of Childbearing Potential, 58 Fed Reg. 39411. 
(g) (Jul. 22, 1993).

32 Research involving pregnant women or fetuses, 45 C.F.R. 46.204 (e).
33 Appendix C can be viewed online at https://nap.nationalacademies.org/catalog/27595.
34 Appendix E can be viewed online at https://nap.nationalacademies.org/catalog/27595.
35 Appendix E can be viewed online at https://nap.nationalacademies.org/catalog/27595.
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often back-and-forth changes being seen in abortion laws, particularly 
as some laws are being challenged in courts, means that sponsors may 
want to engage experienced legal counsel to ensure their trials remain 
compliant with changing state laws, which remain in a constant state of 
flux (Sugarman, 2023). Restrictive abortion laws should not affect clinical 
trials with lactating women, unless the lactating woman is also pregnant.

Long-Tail Effects

One important aspect that may affect liability related to pregnant 
women is the potential for long-tail claims. A long-tail claim “involves 
tortious or other liability-creating conduct that causes latent bodily 
injury or property damage that then manifests itself only many years, 
and sometimes decades, after the harm-causing conduct occurred” (Abra-
ham, 2021). Another characteristic of long-tail claims is that because the 
damage or harm is hidden for years, they may involve hundreds or even 
thousands of claimants. One of the best-known examples of long-tail 
liability in tort involved DES, which was prescribed to pregnant women 
to prevent miscarriages but was later linked to cancers for them and their 
daughters, infertility, reproductive anomalies, and poor pregnancy out-
comes in their female children and urogenital and sperm abnormalities in 
their male children (see Box 2-1). It has been estimated that up to 10 mil-
lion people (pregnant women and their offspring) were exposed to DES 
(Hammes and Laitman, 2003). Long-tail claims are not unique to the con-
text of pregnant women or even to medical product litigation, although 
the first recognized long-tail case involved an anticholesterol drug that 
caused cataracts.36 Because certain harms can take years to manifest in a 
child exposed in utero to particular medical products—and the statute of 
limitations does not start to run until the child reaches the age of major-
ity (i.e., age 18, in most states)—this creates a longer window of time for 
plaintiffs to file suit. In addition, long-tail effects may mean that the con-
duct gives rise to at least two categories of potential future litigants: the 
pregnant woman and their offspring (Mastroianni et al., 2017).

It must be emphasized that long-tail liability concerns, while real, do 
not make such cases any more likely to prevail. These cases are subject 
to the same requirements described above, and the obstacles to meeting 
those requirements, starting with proof of causation, remain high. More-
over, long-tail liability is not a reason to avoid clinical research with a 
medical product that is expected to be used broadly by pregnant women. 
Clinical trials are the gold standard for accurately determining causation 
versus association and likely the best way to develop an accurate signal 

36 Roginsky v. Richardson-Merrell, Inc., 378 F.2d 832, 834 (2d Cir. 1967).
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of more common adverse events and may help avoid additional liability 
later. Nonetheless, long-tail liability concerns are likely to affect medical 
product development and marketing risk–benefit calculations for spon-
sors, particularly with respect to rarer adverse events that are unlikely to 
be identified during preapproval clinical studies. Cases that potentially 
involve hundreds of claimants may pose litigation risks that sponsors 
are unwilling to undertake. Even in cases where the defendant may be 
relatively certain that their product did not in fact injure the claimants, 
the certainty provided by settlement, even for very large amounts, may 
be preferable to the risk posed by a legal trial (Abraham, 2021).

Parental Liability

The case law analysis provided in Appendix B does not reveal any 
legal liability exposure related to parents’ participation in clinical research. 
Many states have some level of parent–child immunity that would pre-
clude such litigation. There are a few atypical cases, however, that have 
recognized a potential claim by a child against a mother whose negligence 
caused damages in utero (Clayton, 1994), one of which is a case against 
a mother who took medication while pregnant that claims she failed 
to exercise “reasonable parental discretion.”37 Participation in clinical 
research might insulate against such claims since the independent review 
may serve as additional evidence of “reasonableness,” unless, of course, 
the research itself were subject to inquiry. In addition, in the general 
context of whether a mother can be held liable to her child for negligence 
while pregnant, courts tend not to recognize such a claim although they 
would likely recognize a claim against a third-party.38 As noted by the 
Massachusetts Supreme Court, “recognizing a pregnant woman’s legal 
duty of care to her unborn child would present an unlimited number 
of circumstances that would likely give rise to litigation.”39 This is also 
addressed in the Third Restatement of Torts, which reads “A number of 
courts have decided that mothers owe no duty of care to their unborn 
fetuses because of the infringement on autonomy and personal choice that 
such a duty would impose” (American Law Institute, 2010).

Following the U.S. Supreme Court decision in Dobbs v. Jackson Wom-
en’s Health Organization, overturning its previous rulings that the U.S. 
Constitution protected the right to an abortion, research participants may 

37 Grodin v. Grodin, 301 N.W.2d 869 (Mich. App. 1981).
38 See, e.g. Remy v. MacDonald, 801 N.E.2d 260, 263 (Mass. 2004); Stallman v. Youngquist, 531 

N.E.2d 355, 359 (Ill. 1988); Chenault v. Huie, 989 S.W.2d 474, 477 (Tex. App. 1999) (specifically 
rejecting Grodin v. Grodin).

39 Remy v. MacDonald, 440 Mass. 675 (Mass. 2004).
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be exposed to new legal liability risks depending on state laws and local 
enforcement (Appendix E).40 The Dobbs decision has also contributed to 
creating a climate of uncertainty owing to a changing legal landscape 
in some states. A number of states have broad child abuse statutes that 
might be interpreted to expose a mother to liability because of medica-
tions taken while pregnant. Privacy concerns have long been a necessary 
consideration for research involving pregnant women, and there is evi-
dence that some states could attempt to expand their reporting require-
ments to clinical trial sponsors if they become aware of an induced or 
spontaneous abortion that might take place during clinical research.

Liability for Vaccines

The liability landscape for vaccines differs from that of most other 
medical products because of the availability of a federal no-fault com-
pensation scheme for certain on-market vaccines. Notably, however, 
with one narrow exception applicable to vaccines in public health emer-
gencies, there is no such scheme applicable to research-related vaccine 
injuries.

The Vaccine Injury Compensation Program (VICP) addresses injuries 
stemming from covered vaccines. As a result, manufacturers of those 
vaccines and providers who administer them are largely shielded from 
vaccine-related liability (Jacobs, 2012). The VICP, which is funded by a 
small excise tax on covered vaccines, provides compensation for vaccine 
injuries related to vaccines recommended by the Centers for Disease 
Control and Prevention (CDC) for routine administration to children 
and/or pregnant women.41 The Cures Act amended the Vaccine Act to 
permit VICP claims filed on behalf of live-born children for injuries alleg-
edly sustained in utero that are attributable to maternal vaccination.42 
Notably, not all vaccines are part of the VICP. For example, the shingles 
vaccine, which is designed only for adult populations, is not covered by 
the VICP.

The VICP was created in the 1980s after litigation against both vac-
cine companies and health care providers threatened to create vaccine 
shortages and reduce vaccination rates (HRSA, 2023). Compared to drugs 
designed to treat medical conditions, vaccines are known to carry a higher 
risk of liability because they are distributed widely to the general, healthy 
public; therefore, there are disincentives for pharmaceutical companies 

40 Appendix E can be viewed online at https://nap.nationalacademies.org/catalog/27595.
41 National Vaccine Injury Compensation Program, CDC; 42 U.S.C. §§ 300aa-10 et seq. (Dec. 19, 

1989).
42 Petitions for compensation, 42 U.S.C. 300aa–11(f). (2016).
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to engage in the research and development of vaccines. The availabil-
ity of the VICP encourages companies to pursue vaccine research and 
development by counterbalancing concerns about the unpredictability of 
the law, potential for large damages awards, and negative press attention 
(Winter et al., 2021). The VICP only applies to marketed vaccines; it does 
not protect companies during vaccine development.

Although injured persons can reject a no-fault award and sue the 
vaccine manufacturer, the statute creates disincentives for doing so, and 
lawsuits involving covered vaccines are relatively rare. In addition, in 
2011, the Supreme Court ruled that design-defect claims are preempted 
by federal law.43 While the VICP has been very successful in mitigating 
liability for vaccine manufacturers and promoting vaccine production, 
there is evidence that it is suffering strains owing to significant growth in 
complaints and inadequate staffing, leading to long wait times for peti-
tioners (Gentry and Hughes, 2023).

Another liability protection program for vaccine manufacturers was 
created in the PREP Act, enacted in 2005 as an amendment to the Public 
Service Act. The PREP Act allows the secretary of HHS to issue a declara-
tion providing immunity from tort liability for vaccines and other coun-
termeasures developed to combat a public health emergency. In addition, 
the PREP Act authorizes compensation by the Countermeasures Injury 
Compensation Program (CICP) for individuals who are seriously injured 
by covered countermeasures such as vaccines. Unlike the VICP, the CICP 
can apply to products in development and those that have received an 
emergency use authorization from FDA.

The PREP Act was invoked in March 2020 to provide liability protec-
tion to parties developing countermeasures against COVID-19. Despite 
the broad no-fault compensation scheme, pregnant and lactating women 
were excluded from the COVID-19 vaccine trials that preceded FDA’s 
authorization of the vaccines for use in the adult population. However, 
according to records from ClinicalTrials.gov, only two clinical studies 
with pregnant women were conducted. These were started after the initial 
authorizations, and there have been no resulting publications catalogued 
in the study record (ClinicalTrials.gov, 2023a,b). No clinical studies on the 
COVID-19 vaccines for lactating women were reported in ClinicalTrials.
gov. Postmarketing studies and surveillance of the vaccine in pregnant 
and lactating women eventually demonstrated its safety and effectiveness 
for these populations long after the vaccine was available (Muyldermans 
et al., 2022; Prasad et al., 2022). This led to confusion and hesitancy to 
receive the vaccine among pregnant and lactating women (Bianchi et al., 
2022), which particularly for pregnant women, who are at higher risk 

43 Bruesewitz v. Wyeth LLC., 562 U.S. 223 (2011).
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of severe symptoms and death from COVID infection, is likely to have 
resulted in poorer health outcomes for the pregnant women and their 
offspring (Rubin, 2021).

CONCLUSIONS

Conclusion 2-1: Because evidence does not indicate that liability is a concern for 
conducting research with lactating women, examining the challenges of includ-
ing both pregnant and lactating women in clinical research as a single group 
conflates the unique challenges in each population.

Conclusion 2-2: The lack of evidence of liability for including pregnant and 
lactating women in clinical research suggests that liability is not the sole factor 
that dissuades sponsors, research institutions, investigators, and IRBs from 
including pregnant and lactating women in clinical research.

Conclusion 2-3: Perceptions of liability for including pregnant women in clini-
cal research exceed any actual liability. Perceptions of liability are based on 
cultural narratives, which conflate clinical research with pregnant women with 
historical examples of drugs that were not subject to modern drug evaluation 
processes; ignore the potential benefits to pregnant and lactating women, their 
fetuses, and children resulting from research; and fail to account for the risk of 
harm and ensuing potential for liability resulting from failure to conduct clinical 
research in pregnant and lactating persons.
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3

Strategies to Reduce Harm 
Through Clinical Research

The most straightforward way to mitigate liability is to prevent harm 
in the first place. While it is impossible to eliminate any possibility of 
injury during clinical research, and therefore impossible to completely 
avoid any liability risk, it is possible to limit the likelihood of injury. The 
regulatory system and required ethics oversight, review, and approval 
of medical products are designed to protect the rights and welfare of 
human participants in clinical research and ensure that medical prod-
ucts are generally safe and effective before they go onto the market for 
general use. A key component of that review and evaluation is ensuring 
that risk of harm—which encompasses the probability and magnitude of 
harm—to research participants is minimized to the extent possible. Not 
only does the regulatory system and ethics oversight aim to reduce the 
risk of harm to research participants, but it also ensures that the risk of 
harm is reasonable in relation to the anticipated benefits of participating 
in clinical research.

In clinical research involving pregnant and lactating women, reduc-
ing harm to the fetus and child is of paramount concern to research par-
ticipants, sponsors, investigators, and institutional review boards (IRBs) 
(Wada et al., 2018; Wang et al., 2017; Zhao et al., 2018). However, it should 
be noted that the risk of harm in lactation studies is different than in 
pregnancy studies. Risk of harm during lactation is much lower to the 
offspring, as the majority of medications on the market (about 90 percent) 
are considered safe for breastfeeding because the drug concentration in 
the milk is low enough to be considered safe for breastfeeding children 
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(Newton and Hale, 2015). As discussed in Chapter 2, liability for pregnant 
women and lactating women often is conflated. This applies to risk of 
harm as well, resulting in a dearth of information on dosing, safety, and 
efficacy of medical products in lactating women.

As summarized in Chapter 1, the desire to avoid harm to pregnant 
and lactating research participants, as well as their fetuses and children, is 
a central factor that has resulted in decisions to exclude them from partici-
pating in clinical research entirely. However, their exclusion from clinical 
research can result in harm in the clinical practice setting from inad-
equate or inappropriate treatment in the absence of evidence from clini-
cal studies. There are two types of potential harm that require mitigation 
strategies: harm from exclusion from research—which can manifest in 
multiple ways including lack of treatment options, lack of evidence to 
make informed decisions, and outdated treatment regimens—and harm 
from participation in research, which can involve harm to research partici-
pants and their fetus or child and harm to the general populations when 
access to medical products are delayed. This chapter seeks to reduce both 
types of harms through the conduct of research involving pregnant and 
lactating women in a way that reduces harm to the participant and their 
fetus or child.

This chapter is divided into four sections. An introduction to the 
medical product development pathway is followed by discussions of 
strategies to reduce harm through the application of Food and Drug 
Administration (FDA) guidance and regulations, the application of U.S. 
Department of Health and Human Services (HHS) and FDA protections 
for human subjects, and through research design. The first section, a 
review of the medical product development pathway, is meant to pro-
vide a necessary and important background for the current system of 
development, including the studies required to move along this pathway. 
The second section, reducing harm through FDA guidance and regula-
tions, provides an overview of the current rules and guidance documents 
applicable to conducting research with pregnant and lactating women 
and offers suggestions for potential improvements to current FDA guid-
ance and regulations. The third section, reducing harm through HHS and 
FDA protections for human subjects, describes federal regulations that 
guide the ethical conduct of human subjects research to protect research 
participants from potential harms. And lastly, the fourth section examines 
reducing harm through research design and how different study designs 
and methodologies could be employed to improve data collection and 
reduce harm to research participants. Importantly, this chapter provides 
evidence that although the current drug development pathway and regu-
lations go a long way towards reducing harm, there are opportunities to 
make them better for pregnant and lactating women.
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INTRODUCTION TO THE MEDICAL 
PRODUCT DEVELOPMENT PATHWAY

As discussed in Chapter 2, thalidomide has shaped the United States’ 
approach to inclusion of pregnant women in clinical research in meaningful 
ways. In 1962, in response to the effects of thalidomide, Congress passed 
the Kefauver-Harris Drug Efficacy Amendments to the Food Drug and Cos-
metic (FD&C) Act, which strengthened the licensure system for new drugs, 
giving FDA authority to refuse approval of any new drug application that 
did not meet safety, effectiveness, and labeling requirements.

The current medical product development pathway is designed to 
ensure that risk of harm is minimized for the individuals who participate 
in clinical research and for the individuals who may use the product 
once it is on the market (Berlin et al., 2008). Rigorous preclinical and then 
clinical studies must be conducted prior to product approval to demon-
strate that the product has a favorable benefit–risk balance for use in its 
intended population. Despite these requirements, pregnant and lactat-
ing women often must use FDA-approved products on-label without 
accompanying safety, efficacy, and dosage data tailored to the pregnant 
and lactating population (Byrne et al., 2020). This section provides a brief 
overview of the current U.S. medical development pathway, which is a 
critical precursor to understanding how to improve current systems to 
safely include pregnant and lactating women in critical research studies.

Preclinical Development Studies

The goal of preclinical development studies is to serve as a bridge 
between initial laboratory findings that hold promise for a therapeutic 
target and use of the experimental product in a clinical setting. Preclinical 
studies include the development of animal models that are predictive of 
the pharmaceutical agent’s activity, toxicokinetic and nonclinical pharma-
cokinetic studies, identification of biomarkers that quantify the activity 
of interest and potential safety parameters of the therapy, establishment 
of a dose–response relationship for the product, construction of an initial 
dosing schedule for human pharmacokinetics and pharmacodynamics 
(PK/PD) studies, and optimization of the dosing regimen, including route 
of administration. This section explores three broad areas of preclinical 
studies. This section applies to most medical products in development, 
although FDA does have product-specific guidance for vaccines for infec-
tious diseases and for oncology products.1

1 Appendix C provides a full overview of these product-specific guidances and is available 
at https://nap.nationalacademies.org/catalog/27595.
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Pharmacokinetic and Pharmacodynamic Studies

Preclinical PK/PD studies anticipate the kinetics (how a drug moves 
throughout the body) and dynamics (biochemical, physiologic, and 
molecular effects of the product on the body) to be expected when stud-
ies are subsequently conducted in humans. These are single-dose and 
multidose escalation studies that integrate activities collectively known 
as ADME into the process:

1.	 Absorption of the experimental product following different routes 
of administration,

2.	 Distribution of the experimental product to organ systems,
3.	 Metabolic pathways of the experimental agent, and
4.	 Excretion mechanisms of the experimental product through organ 

systems.

Genetic Toxicity and Carcinogenicity Studies

Genetic toxicity studies involve examining the potential for gene 
mutation in bacteria and assessing the potential for chromosomal dam-
age in mammalian cells or in an vitro assay (FDA, 2006). These results 
inform the determination of whether the product development process 
may proceed to human studies.

Lifetime carcinogenicity studies in rodents are intended for experi-
mental agents that are expected to be administered to patients on regular 
schedules for substantial parts of their lives (FDA, 1996). These studies are 
often conducted in conjunction with genotoxicity studies, toxicokinetic 
studies, and mechanistic studies to form a more detailed picture of carci-
nogenic potential. Results of these studies help to contextualize the even-
tual formation of the benefit–risk picture. Because low percentages of new 
molecular entities at this stage of development eventually reach the stage 
of submission of a New Drug Application (NDA), carcinogenicity studies 
are generally not conducted until much later in the development cycle.

Developmental and Reproductive Toxicology (DART) Studies

DART studies identify the experimental product’s adverse effects 
seen in animal species that may portend the types of toxicities that could 
occur in humans, including evaluation for teratogenicity. The results 
of these preclinical studies aid in selecting an initial starting dose and 
a potential dose titration schedule, and the results aid in estimating 
the probable highest safe dose for human clinical trials, while also ini-
tially characterizing potential adverse effects that might occur in humans 
(ICH, n.d.). DART studies are categorized into three segments according 
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TABLE 3-1 Developmental and Reproductive Toxicology (DART) 
Studies

Category Name

Administration 
and Observation 
Timing

Target for 
Observation

Typical 
Species

Segment I Fertility 
and Early 
Embryonic 
Development 
(FEED)

From production 
of gamete to 
mating for males, 
and through 
implantation for 
females

Estrous cyclicity, 
spermatogenesis, 
mating behavior, 
fertilization, early 
embryogenesis

Rodent (rat or 
mouse, both 
sexes)

Segment II Embryo-fetal 
development

From implantation 
to closure of hard 
palate

Late embryogenesis, 
early fetal 
development 
including major 
organ formation

Rodent 
(female rat 
or mouse), 
nonrodent 
(female rabbit)

Segment III Pre- and 
postnatal 
development

From closure 
of hard palate 
to weaning 
(observation 
includes second 
generation)

Late fetal 
development, 
parturition, 
lactation, weaning, 
offspring growth, 
maturation 
including second 
generation

Rodent (rat or 
mouse, both 
sexes)

N/A Juvenile From neonate 
stage to 
adolescence

Pediatric population As relevant

SOURCE: Derived from FDA, 2021; with additional information from Premier Consulting, 2021.

to the stage of development during which the experimental product is 
administered (Table 3-1). A fourth category (Juvenile) provides data on 
the experimental product’s potential effect in the pediatric population.

Clinical Development Studies

Prior to the initiation of a clinical study of a new investigational prod-
uct in humans, the sponsor must submit an Investigational New Drug 
Application (IND) to FDA (FDA, 2018e). In the application, the clinical 
investigator includes PK/PD and toxicology data from the preclinical ani-
mal studies, manufacturing information, clinical protocols for intended 
studies to be conducted in humans, data from any prior human research, 
and information about the investigator. This section provides a descrip-
tion of the phases of drug development and in following sections specifies 
the FDA guidance and special considerations for research with pregnant 
and lactating populations.
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Phase I Studies

Once the sponsor completes preclinical studies that demonstrate the 
product is anticipated to be generally safe when used in humans, devel-
opment can proceed to Phase I studies in human volunteers. The stan-
dard approach to Phase I studies begins with a single-dose escalation 
study (Figure 3-1). Usually, these studies begin by dosing three to five 
volunteers, at a dose anticipated to have no observable effect, determined 
during preclinical studies. The amount of the single dose is gradually 
increased over days or weeks, noting gradual changes in symptoms, 
physical exams, and laboratory values. This dose escalation schedule 
continues until a critical value of tolerance is reached, identified as the 
dose-limiting toxicity. Thereafter, the next lower dose level is identified 
as the maximum tolerated dose.

The range of the dose amounts between those associated with the first 
onset of observable effects and the maximum tolerated dose is known as 

FIGURE 3-1 Phase 1: Dose escalation.
SOURCE: Adapted from Beninger, 2024.
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the therapeutic window, which serves as the range of doses to be evaluated 
during Phase II studies. Analysis of the PK/PD assists in narrowing the dose 
range of interest, setting the dosing interval, helping to estimate the duration 
of dosing for later studies when appropriate, and proposing the features of 
the safety profile. Multidose studies generally follow with a separate cohort 
of volunteers, based on the now available human PK parameters.

Phase II and Phase III Studies

Phase II studies generally begin in volunteers either with, or at risk 
for, the disease of interest. The goal is dose selection, the process is dose 
finding, and the numbers generally range from 100 to 300 volunteers 
(Table 3-2). Depending on whether treatment is anticipated to be time 
limited (e.g., for treatments in oncology and infectious diseases) or indefi-
nite (e.g., for cardiovascular diseases and diabetes mellitus), the dosing 
schedule of amount and duration considers the effects on the markers of 

TABLE 3-2 Common Parameters of Studies Conducted During 
Clinical Development

Phase I Phase II Phase III Phase IV

Relevant 
regulations

21 CFR 
312.21(a)

21 CFR 
312.21(b)

21 CFR 
312.21(c)

21 CFR  
312.85

Research 
participant 
characteristics

Healthy 
volunteers

Volunteers with 
condition being 
studied

Volunteers with 
condition being 
studied

Individuals using 
product post-
approval, may or 
may not be enrolled 
in study

Size of study 
population

<100 100–300 >1000 Potentially anyone 
using the product 
(>1000)

Evaluated 
outcomes

Safety Safety and 
efficacy

Safety and 
efficacy

Safety, efficacy in 
new populations 
and new indications, 
pharmacoeconomics, 
quality of life

Study design PK/PD 
study

Usually 
randomized, 
placebo-
controlled trial

Randomized, 
blinded, 
placebo-
controlled trial

May be 
interventional or 
observational

NOTES: This applies to clinical trials broadly, but there are notable exceptions, particu-
larly for healthy volunteer participation in Phase I trials in some trials such as oncol-
ogy or HIV trials. The number of participants in each phase is largely determined by the 
condition being studied and the size of the patient population. PK = pharmacokinetics; 
PD = pharmacodynamics.
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benefit and the accompanying safety profile. The Phase II studies may 
include two or more dose amounts and are often conducted with control 
arms for placebos or active comparators.2

Phase III studies are conducted in thousands of patients with the 
doses (amount and schedule) expected to be marketed, guided by the 
results of the Phase II studies. These studies are conducted to collect the 
quantitative statistical data that will support the commercial sponsor’s 
New Drug Application (NDA). Phase III is also commonly a time to con-
duct the increasingly important pharmacogenomic studies (FDA, 2021), 
as well as expected drug–drug interaction studies.

Product Review and Approval

Once the phased studies are complete, the commercial sponsor then 
submits an NDA or a Biologics License Application (BLA) to FDA, the 
approval of which is required before marketing the product is permitted. 
FDA is the regulatory agency with the statutory authority and the respon-
sibility for determining whether an NDA or BLA provides substantial 
evidence to support the safety and effectiveness of the therapeutic product 
under consideration. FDA approval means that the data on the use of the 
therapeutic product is determined to provide benefits that outweigh its 
known and potential risks for the intended population (FDA, 2018b, 2022).

Prescription labeling represents what FDA determines to be the 
relevant experimental evidence that supports the safety and effectiveness 
of the use of the agent in patients with diseases, conditions, or circum-
stances indicated for prophylactic use, organized and presented in a stan-
dardized format. Labeling for prescription medicines is required for all 
FDA-approved prescription drugs and biological products and contains 
a summary of the essential scientific information needed for the safe and 
effective use of the medicine.3

When a prescription product is approved for use in adults, the prod-
uct is also approved for use in pregnant and lactating women by default 
unless there is a clear contraindication or warnings against the product’s 
use during pregnancy or lactation, which must then be included on the 
product label. This is because pregnant and lactating women are con-
sidered a subpopulation of the adult population and, therefore, absent a 
contraindication or warnings against the product’s use during pregnancy 
or lactation, they are not excluded from the approved population when a 
drug or biological product is approved for use in adults.

2 Phases of an Investigation, 21 CFR 312.21.
3 New Drugs, 21 USC § 355, (Jan. 7, 2011).
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REDUCING HARM THROUGH FDA 
REGULATIONS AND GUIDANCE

FDA has developed several guidance documents relevant to clinical 
research that includes pregnant or lactating women. “Pregnant Women: 
Scientific and Ethical Considerations for Inclusion in Clinical Trials” pro-
vides considerations for when to include pregnant women in clinical 
research (FDA, 2018d). “Pharmacokinetics in Pregnancy—Study Design, 
Data Analysis, and Impact on Dosing and Labeling” details the agency’s 
recommendations for designing and conducting PK studies in pregnant 
women (FDA, 2004). “Postapproval Pregnancy Safety Studies” provides 
guidance on conducting observational studies in pregnant women after 
a product has received approval from FDA (FDA, 2019b). And “Clinical 
Lactation Studies: Considerations for Study Design,” offers guidance on 
conducting studies that evaluate the safety and efficacy of drugs in lactating 
women (FDA, 2019a). As mentioned in Chapter 2, rules and regulations are 
legally enforceable, whereas guidance documents are not. However, there 
is generally little practical difference in how industry sponsors adhere to 
the two types of regulatory information (Seiguer and Smith, 2005). This 
section discusses different types of FDA regulatory information relevant 
to pregnant, potentially pregnant, and lactating women and offers sug-
gestions for how this guidance might be improved to reduce harm for 
pregnant and lactating women, and their fetuses and children.

FDA Guidance on Preclinical Studies for Pregnant 
Women and Potentially Pregnant Women

The International Council for Harmonization of Technical Require-
ments for Pharmaceuticals for Human Use (ICH) strives to have better 
regulatory harmonization worldwide to ensure safe and effective devel-
opment of medications. FDA is a founding member of ICH and plays a 
major role in the development of ICH guidelines, which FDA then adopts 
and issues as guidance to industry.

As mentioned above, genetic toxicity studies are critical for examin-
ing the potential for a product to cause gene changes in mammalian cells. 
According to ICH guidelines, all preclinical female reproduction toxicity 
studies and standard genotoxicity tests should be completed before the 
inclusion of potentially pregnant women not using highly effective birth 
control in any clinical trial (ICH, n.d.).

Highly relevant to the participation of women who are pregnant and 
potentially pregnant is the completion of DART studies. ICH recommends 
conducting DART studies to characterize the risk of the experimental prod-
uct and take appropriate precautions during exposure of potentially preg-
nant women in clinical trials, or to limit the risk by taking precautions to 
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prevent pregnancy during clinical trials (ICH, n.d.). In the United States, 
embryo-fetal development studies (Segment II) for most products can be 
deferred until the initiation of Phase III trials, the final phase of clinical 
research prior to submitting marketing applications if precautions are taken 
to prevent pregnancy in potentially pregnant women (exceptions exist for 
oncology products to treat advanced cancer). FDA does not require that 
pre- and postnatal development studies (Segment III) be submitted until 
the sponsor seeks approval of the product.

If DART studies were conducted earlier in the product development 
pathway, it could provide an opportunity to begin clinical phases of 
research with pregnant women sooner (Sewell et al., 2022). Earlier DART 
studies could shorten the time that pregnant patients and their health 
care providers must wait for high-quality evidence generated in later 
stages of clinical research. Further, earlier completion of DART studies 
would allow for earlier detection of potential harmful pharmaceutical and 
biopharmaceutical products for pregnant and lactating women and their 
offspring. Timely conduct of DART studies could also enable women who 
become pregnant over the course of a clinical trial to remain in the trial 
once pregnant, which would provide critical information about the use 
of the product in early pregnancy.

A critique of conducting DART studies earlier in the clinical devel-
opment process is that doing so before having defined the dose in the 
general human population could increase the cost of research and delay 
timelines for approval of the product (Sewell et al., 2022). Although this 
is a valid concern, waiting to conduct relevant DART studies can delay 
later stages of research by requiring sponsors to update protocols accord-
ing to DART study results. Additionally, DART studies can feasibly be 
conducted without delaying product approval by beginning to conduct 
DART studies as soon as the dose to be used in Phase III studies for the 
general population is determined.

Preclinical studies, in general, may not be highly predictive of human 
responses. For a study of 108 oncology drugs, animal toxicity did not show 
a strong predictive correlation with human toxicity; the median positive 
predictive value was 0.65 and the negative predictive value was 0.50 (Atkins 
et al., 2020). It is not known how well DART studies predict potential 
outcomes in humans, nor are DART studies routinely designed to capture 
specific outcomes that may be relevant to later studies in humans. For 
example, in utero fetal exposure to products may affect immune system 
development, higher-order learning and memory, and endocrine function-
ing, but fetal exposure concentrations of drugs are not typically assessed 
in DART studies (Sewell et al., 2022); yet, such data are critically important 
to further demonstrate the safety of a product in pregnant women and 
can only be captured in specially designed studies. Thus, investigators 
must be attentive to, and discerning with, the results from DART studies. 
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One potential way to exercise greater care in the conduct of these studies 
is with the selective use of data safety monitoring boards (DSMBs) during 
the conduct of Phase I studies (see Box 3-1). While few adverse events may 
be detected during Phase I studies owing to the small number of enrolled 
participants, use of a DSMB could rapidly evaluate adverse events that do 
arise during this early stage of clinical development and halt exposure of 
the product to additional participants if necessary.

BOX 3-1 
Data Safety Monitoring Boards

DSMBs, also known as data monitoring committees, are a group of indepen-
dent experts without a vested interest in the clinical trial and who review evidence 
of adverse events and the outcomes of the trial to recommend whether a trial 
should be continued, altered, or terminated. DSMBs are generally unblinded to 
trial safety data, allowing them to make decisions about the scientific integrity of 
the clinical trial so sponsors and study investigators can remain blinded to trial 
results (Evans, 2022).

All trials require safety monitoring, but not necessarily from an independent 
body like a DSMB. A DSMB can be requested by the IRB overseeing the trial pro-
tocol. In addition, the National Institutes of Health (NIH) requires that each institute 
and center within NIH have its own system and requirements for data safety and 
monitoring. The NIH policy does not require DSMBs for all clinical trials, but states 
that “monitoring should be commensurate with risks—The method and degree of 
monitoring needed is related to the degree of risk involved” (NIH, 1998). Industry 
sponsors do not have specific requirements related to DSMBs, but in 2024, FDA 
issued draft guidance on DSMBs for use by clinical trial sponsors. FDA’s “Use of 
Data Safety Monitoring Committees in Clinical Trials: Guidance for Industry” sug-
gests the value of using DSMBs, including when:

•	 there is “limited experience in a therapeutic area or participation of subjects 
from a vulnerable population”;

•	 research subjects are “at risk of serious morbidity or mortality” or if the 
adverse advent may be anticipated in the population enrolled in the study 
regardless of the investigational product; and

•	 there is sufficient time for a DSMB to have a meaningful impact on the trial, 
including sufficient time for safety oversight and DSMB evaluation (FDA, 
2024b).

DSMBs may be particularly useful in research that includes pregnant women, 
because independent data reviewers are empowered to identify and remedy any 
safety concerns that arise while the research is being conducted (Evans, 2022). For 
example, Pfizer used a DSMB for its trials testing a maternal respiratory syncytial 
virus vaccine that received FDA approval in 2023 (NASEM, 2023; FDA, 2023b). 
Should a serious safety signal be detected during the research, a DSMB could 
intervene to mitigate or prevent additional harm.

A02260_Advancing_Clinical_Research_CH03.indd   91A02260_Advancing_Clinical_Research_CH03.indd   91 5/13/24   12:48 PM5/13/24   12:48 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

92	 ADVANCING CLINICAL RESEARCH

FDA Guidance on the Inclusion of Pregnant and 
Potentially Pregnant Women in Clinical Studies

For sponsors who plan to include pregnant women in clinical trials 
of their investigational drug, biological product, or medical device, FDA 
recommends that sponsors be prepared to discuss such plans with the 
appropriate FDA review division early in the development phase, and 
such discussions should involve FDA experts in bioethics and maternal 
health (FDA, 2018c). However, these discussions are sponsor initiated and 
not required when pregnant women are not included in the clinical trial.

At the time of IND application submission for products to treat condi-
tions that are not specific to pregnancy, there is rarely any information or 
consideration of the dosing, efficacy, or safety of the investigational thera-
peutic agent in pregnant women at this stage. However, according to FDA’s 
draft guidance for drug developers, “Formal Meetings Between the FDA and 
Sponsors or Applicants of PDUFA Products,” pre-IND and later clinical-stage 
meetings between FDA and sponsors may include discussion of trial popula-
tions as well as design plans (FDA, 2023d). Therefore, these meetings could 
provide opportunities for sponsors to discuss plans for involving pregnant 
and lactating women in their clinical development programs.

FDA’s draft guidance, “Pregnant Women: Scientific and Ethical Con-
siderations for Inclusion in Clinical Trials,” published in 2018, provides 
the most expansive current guidance to industry on how and when to 
include pregnant women in clinical trials for drugs and biological prod-
ucts. This guidance discusses both the scientific and ethical issues that 
sponsors should address when considering the inclusion of pregnant 
women in clinical trials.

This 2018 draft guidance states that pregnant women may be enrolled 
in clinical trials that involve greater than minimal risk to the fetuses. 
When a trial offers the potential for direct clinical benefit to the enrolled 
pregnant women and/or their fetuses, it can be acceptable to expose a 
fetus to greater than minimal risk. FDA provides examples of when such 
exposure would be acceptable, which include when a trial offers a needed 
but otherwise unavailable therapy or when a drug or biological product 
being studied reduces the risk of acquiring a serious health condition 
(FDA, 2018c). However, the guidance does not define “greater than mini-
mal risk” clearly or provide many examples, which can cause confusion 
in interpreting the guidance for sponsors and IRBs.

The 2018 draft guidance also includes information on the timing of 
enrollment for involving pregnant women in clinical trials. According 
to the draft guidance, Phase I and Phase II clinical trials in nonpregnant 
women, including potentially pregnant women, should be completed 
before enrolling pregnant women into later phases. The guidance also 
lists situations that might affect the decision of when to enroll pregnant 
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women in a trial, including if there are other approved treatments avail-
able, if there are limited therapeutic options, or if safety data are available 
for a drug that has been studied for other indications or for use in other 
populations (FDA, 2018c).

However, current guidance does not set clear expectations for when 
pregnant women should ideally be included in clinical studies, other than 
what studies must be completed in nonpregnant women first. The lack of 
clear expectations results in most sponsors never conducting studies with 
pregnant women. Further, FDA does not provide guidance on conducting 
clinical studies for conditions specific to pregnancy, particularly when the 
study is for a new product without human safety data. These studies pose 
a different set of considerations from products to treat general conditions 
and warrant a specific discussion in guidance documents, especially for 
study design.

FDA Guidance on Conducting Clinical Studies with Pregnant Women

PK/PD Studies

FDA’s 2004 final guidance, “Pharmacokinetics in Pregnancy, Study 
Design, Data Analysis, and Impact on Dosing and Labeling,” provides 
specific recommendations for designing and conducting PK/PD studies 
in pregnant women and lays out a framework to stimulate further study 
and research to assist in rational therapeutics for pregnant patients. FDA 
acknowledges that (1) pregnant women are “actively excluded” from clin-
ical trials, (2) data in product labels regarding PK and dose adjustments 
during pregnancy rarely provide information for appropriate prescribing 
in pregnancy, and (3) there has been a significant amount of pharmaco-
logical research conducted to improve the quality and quantity of data 
available for other altered physiologic states (e.g., patients with renal and 
hepatic disease) and subpopulations (e.g., pediatric patients). Because of 
that, FDA has stated that “The need for PK/PD studies in pregnancy is 
no less than for these populations, nor is the need for the development of 
therapeutic treatments for pregnant women” (FDA, 2004).

This guidance specifies that pregnant women may be involved in PK 
studies if the following conditions are met:4

•	 Preclinical studies, including studies on pregnant animals, and 
clinical studies, including studies on nonpregnant women, have 
been conducted and provide data for assessing potential risk to 
pregnant women and fetuses (FDA, 2004).

4 Research Involving Pregnant Women or Fetuses, 45 CFR Subpart B, § 46.204 (Nov. 3, 2001).
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•	 The risk to the fetus is not greater than minimal, and the pur-
pose of the research is the development of important biomedical 
knowledge, which cannot be obtained by any other means (FDA, 
2004).

The guidance also recommends that PK studies be conducted if the 
following occurs:

1.	 the drug is known to be prescribed in or used by pregnant women, 
especially in the second and third trimesters,

2.	 for a new drug or indication if there is anticipated or actual use of 
the drug in pregnancy,

3.	 use is expected to be rare but the consequences of the uninformed 
dosages are great (e.g., for drugs with narrow therapeutic ranges 
and for cancer chemotherapeutic agents), and

4.	 if pregnancy is likely to alter significantly the PK of a drug (e.g., 
for drugs that are renally excreted) (FDA, 2004).

FDA further states in this guidance:
Although PK studies in pregnancy can be considered in Phase III de-
velopment programs depending on anticipated use in pregnancy and 
the results of reproductive toxicity studies, FDA anticipates that most 
PK studies in pregnant women will occur in the postmarketing period 
and will be conducted using pregnant women who have already been 
prescribed the drug as therapy by their own physician. (FDA, 2004)

Given the known physiological changes that occur during pregnancy, 
it is critical that clinical studies investigate PK/PD during all phases of 
pregnancy. Despite this, PK/PD studies are often not available for com-
mon medications used during pregnancy and rarely are PK/PD studies 
conducted in all phases of pregnancy (Coppola et al., 2022). It is critical 
that more PK/PD studies are conducted throughout pregnancy and the 
postpartum period to better understand appropriate dosing. Therefore, 
although current FDA guidance recommends PK studies be conducted if 
the product is going to be used by pregnant women, more concrete time 
lines for conducting PK/PD studies and additional guidelines on complet-
ing studies throughout stages of pregnancy may encourage sponsors to 
complete more of these studies.

Data Collection

When pregnant women are enrolled in a clinical trial, FDA’s draft 
guidance, “Pregnant Women: Scientific and Ethical Considerations for 
Inclusion in Clinical Trials,” provides that data collection elements should 
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include (at a minimum): (1) gestational age at enrollment; (2) gestational 
timing and duration of drug exposure; and (3) pregnancy outcomes 
including adverse maternal, fetal, and neonatal events. Further, the draft 
guidance states while all clinical trials require monitoring, clinical trials 
that involve pregnant women should include a data monitoring plan 
that includes members with relevant specialty and perinatal expertise to 
permit ongoing recognition and evaluation of safety concerns that arise 
during the course of the trial (FDA, 2018c). However, the guidance pro-
vides few details on the content or format of such a plan, including few 
details on the duration of infant follow-up or infant outcomes or accept-
able research designs to collect such information. More detailed guidance 
on the proper monitoring and follow-up that industry could conduct for 
research involving pregnant women would help minimize harm for these 
populations.

Finally, while PK studies can provide information on appropriate 
dosing and basic safety, they are not capable of determining the efficacy 
of a medical product or describing the safety of long-term exposure that 
might be expected from routine clinical use. While it is understandable 
that FDA would not want to be overly prescriptive in how to evaluate the 
safety and efficacy of a product in pregnant women given the potential 
diversity of products and therapeutic targets, additional information that 
is currently not discussed in FDA guidance to establish a product’s safety 
profile and efficacy in pregnant women could be helpful for sponsors. For 
example, information on what data FDA considers sufficient evidence to 
describe safety in pregnant participants would facilitate this research and 
could help sponsors develop labeling that is more useful for pregnant 
patients and their providers.

FDA Guidance Addressing Lactating Women in Clinical Research

Drug exposure and risks during the lactation period are generally 
lower than pregnancy and depend on whether the child is breastfeeding; 
the transfer of the drug into human milk; and the absorption, metabo-
lism, and elimination of the drug by the breastfed child (Newton and 
Hale, 2015). In 2019, FDA updated its draft guidance, “Clinical Lactation 
Studies: Considerations for Study Design,” which provides recommen-
dations for sponsors conducting pre- or postmarketing clinical lactation 
studies. The guidance clarifies that although FDA has required lactation 
studies under Section 505(o)(3) of the FD&C Act under certain circum-
stances to inform breastfeeding with drug use recommendations included 
in the “Lactation” subsection of labeling, the guidance states that FDA 
“is considering additional circumstances in which lactation studies may 
be required” (FDA, 2019a).

A02260_Advancing_Clinical_Research_CH03.indd   95A02260_Advancing_Clinical_Research_CH03.indd   95 5/13/24   12:48 PM5/13/24   12:48 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

96	 ADVANCING CLINICAL RESEARCH

According to FDA guidance, lactating women may participate in 
clinical lactation studies if they are prescribed a medically necessary 
drug in the postapproval setting as part of standard clinical care and 
are allowed to continue breastfeeding while taking the drug. For new 
investigational drugs, lactating women who are administered an investi-
gational drug for a disorder or condition must discontinue breastfeeding 
because of the potential or unknown risk to the infant and milk must be 
discarded for a duration depending on the half-life of the medication. 
For healthy volunteers who participate in a trial of an investigational 
drug for research, breastfeeding must be discontinued for the duration 
of the study.

There are three main types of study designs for clinical lactation 
studies:

1.	 Lactating women (milk only) study: Human milk is collected, and 
drug concentrations determined. These may be used to estimate 
drug transfer to the milk to determine whether there are clinically 
relevant concentrations in human milk, and to evaluate effects of 
the drug on milk production. Most published studies are in this 
category.

2.	 Lactating women (milk and plasma) study: Milk and plasma are 
collected from lactating women, and pharmacokinetic data is 
gathered as well as data regarding any effects on milk production. 
These are conducted when there may be concern for drug 
accumulation (i.e., long half-life).

3.	 Mother–infant pair: Mother and infant provide blood to determine 
drug concentrations and pharmacokinetics in the lactating woman 
and infant as well as drug excretion in human milk. These studies 
can also include an assessment of the drug effects in the infants. 
These studies are typically done if there is evidence that there 
is  substantial drug transfer into human milk, placing the infant 
at risk.

FDA’s clinical lactation studies guidance encourages sponsors to con-
sider conducting clinical lactation studies even when not required, such as

1.	 when a drug under review for approval is expected to be used by 
women of reproductive age,

2.	 use of a drug in lactating women becomes evident after approval,
3.	 the sponsor is seeking a new indication for an approved drug and 

provides evidence of use or anticipated use of the drug by lactating 
women, and

4.	 when marketed medications are commonly used by women of 
reproductive age (FDA, 2019a).
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Although the lactation guidance is relatively thorough in outlining 
research considerations for types of lactation studies and ethical consid-
erations for the participation of lactating women in clinical studies, the 
guidance falls short in many of the same ways the pregnancy guidance 
does. First, although lactation studies are encouraged, FDA guidance does 
not set clear expectations or timelines for when these studies should be 
completed. Further, as with the guidance on pregnancy, FDA guidance on 
lactation recommends follow-up examination and testing of the breastfed 
infant in clinical studies of approved medications postmarket, but it does 
not provide details on expectations for the duration of follow-up and what 
types of outcomes should be measured. Nor does it provide guidance on 
the continuum of care from pregnancy to lactation and consideration for 
breastfeeding if enrolled in a clinical trial while pregnant.

For studies of new investigational products, FDA guidance on lacta-
tion dissuades lactating women from continuing to breastfeed, which 
could have detrimental health effects on the children receiving human 
milk, could affect their milk supply, maternal–infant bonding, and could 
be considered a harm in and of itself. While the mother may express 
milk to maintain her milk supply, particularly for a short-term study, 
the discontinuation of breastfeeding presents a major barrier for stud-
ies of medications to treat conditions not specific to breastfeeding as 
well as breastfeeding conditions, such as mastitis, low milk supply, or 
breastfeeding-associated pain. Discontinuation of breastfeeding and the 
resultant increased risk of infectious disease and other morbidities may 
outweigh the potential (and likely low) risk of the investigational product. 
Human milk transfers beneficial bacteria, immune cells, and nutrients 
to the nursing child that improve the immunological health of the child 
(Camacho-Morales et al., 2021).

Patients seeking treatment for breastfeeding conditions typically 
want to continue breastfeeding. In most cases, requirements to discon-
tinue breastfeeding are not scientifically justified. One common method 
for estimating the risk of drug exposure to the child is the estimate 
of the relative infant dose (RID), which standardizes the exposure by 
weight. A RID of less than 10 percent is generally considered safe for 
use in lactation and safe for breastfeeding the healthy child (New-
ton and Hale, 2015). Currently, approximately 90 percent of marketed 
drugs have a RID in the “acceptable” range considered safe for breast-
feeding (less than 10 percent). Therefore, these restrictions present 
sometimes overly burdensome barriers for participants in these studies 
and create challenges with recruitment for these studies, as suspending 
breastfeeding to participate in a study may dissuade many potential 
research participants from enrolling.

Further, when the study protocol calls for the cessation of breastfeed-
ing, there is no requirement to provide participants with any alternatives 
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or remuneration (i.e., pumping supplies, free formula for supplementa-
tion) to offset the monetary and potential emotional costs of discontinua-
tion requirements. This may place an undue burden and greater barriers 
to entry for low-income populations. Lastly, FDA guidance on lactation 
suggests sponsors consider conducting an assessment on the effect of 
the product on milk production, which may include both volume and 
composition. However, the guidance provides few details on how this 
assessment might be conducted or how this assessment may take into 
account the different stages of breastfeeding.

FDA Rule on Labeling for Pregnancy and Lactation

In 2014, FDA amended its regulations through the finalization of its 
Pregnancy and Lactation Labeling Rule (the PLLR) (initially proposed in 
2008), which created a consistent format for providing information about 
the risks and benefits of prescription drug and biological product use dur-
ing pregnancy and lactation and by females and males of reproductive 
potential. For human prescription drug and biological products approved 
on or after June 30, 2001, the PLLR required that the labeling be revised 
to include

1.	 a summary of the risks of using a drug during pregnancy (Section 8.1 
of the labeling) or lactation (Section 8.2 of the labeling), and for 
females and males of reproductive potential (Section 8.3 of the 
labeling);

2.	 a discussion of the data supporting that summary; and
3.	 relevant information to provide health care providers and patients 

with the best available evidence to make informed decisions 
regarding the use of medications during pregnancy and lactation.

Under the PLLR, both the pregnancy and lactation sections of a drug 
or biological product’s labeling must include summaries of the pertinent 
available evidence providing information about the safety and use of the 
drug in pregnancy and lactation. Information on pregnancy exposure reg-
istries, if available, including how to enroll or to obtain more information, 
must also be included. A risk summary is also required that provides, as 
a narrative summary, a statement of background risk if there are data 
demonstrating that the product is systemically absorbed or if there are 
data on the product’s presence in human milk. This includes a separate 
summary based on human data, animal data, and pharmacologic data 
that describes the risk of adverse developmental outcomes, if such data 
are available (FDA, 2018b).
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Additionally, the PLLR requires statements acknowledging when 
data on any of the labeling requirements are not available or do not 
establish the presence or absence of drug- or vaccine-associated risk.5 
Lastly, the PLLR requires the label to be updated to include clinically 
relevant information as it becomes available to prevent the label from 
becoming “inaccurate, false, or misleading.”6

Although the PLLR was designed to provide more relevant summary 
information for health care providers and patients, there still is not much 
information in product labels about their use during pregnancy or while 
lactating. A cross-sectional labeling analysis of 290 newly FDA-approved 
medications from January 2010 to December 2019 indicated that

All products submitted after June 20, 2015, were in compliance with 
the Pregnancy and Lactation Labeling Rule (PLLR); however, of those 
submitted between 2010 and 2015, 32.6 percent were not in PLLR format 
by the designated date of June 30, 2019. Human data on pregnancy and 
lactation were available in less than 20 percent of new product labeling. 
(Byrne et al., 2020)

Postmarketing Commitments and Requirements

Phase IV postmarketing studies are commonly required by FDA 
(2016). These are clinical studies, epidemiologic studies, and registries 
that focus on specific questions of safety and/or effectiveness for vari-
ous related conditions of the disease of interest for related demographic 
populations, such as pediatrics (FDA, 2023c), related diseases, special 
populations, safety issues, and long-term use. These studies are known 
as postmarketing commitments or postmarketing requirements. Post-
marketing commitments involve preclinical studies or clinical trials that 
a sponsor agrees to conduct postapproval but are not legally required to 
be performed (FDA, 2016). Postmarketing requirements, however, are 
preclinical studies or clinical trials that a sponsor is required to conduct 
in order to comply with certain laws and/or regulations, or to assess a 
known serious risk related to the use of the drug, assess signals of serious 
risk related to the use of a drug, or identify an unexpected serious risk 
when available data indicate the potential for a serious risk (FDA, 2016). 
FDA may also impose postmarketing requirements on manufacturers of 
certain Class II or Class III medical devices that are approved by FDA.

5 Specific requirements on content and format of labeling for human prescription drug and 
biological products described in § 201.56(b), 21 CFR § 201.57(c)(9).

6 Specific requirements on content and format of labeling for human prescription drug and 
biological products described in § 201.56(b), 21 CFR § 201.57(c)(9).
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Data for these types of studies can come from institutional electronic 
medical records, health insurance claim data, and registries. These obser-
vational studies may aid in (1) assessing the relative risk of a serious 
adverse event occurring with the use of a particular drug or biologic; 
(2) identifying certain risk factors that make the occurrence of a serious 
adverse event among a particular patient population more likely; and 
(3) obtaining data over a significant period of time, which may help iden-
tify rare serious adverse events, among others (FDA, 2011). Observational 
studies of pregnancy may aid in informing pregnancy or child outcomes 
following drug exposure, in comparison to a group that has not been 
exposed to the drug product (FDA, 2011).

FDA has the authority to require postmarketing studies and clinical 
trials to (1) “assess a known serious risk related to the use of the drug,” 
(2) “assess signals of serious risk related to the use of the drug,” and 
(3) “identify an unexpected serious risk when available data indicate the 
potential for a serious risk.”7 FDA also has the authority to require post-
approval studies or trials if it becomes aware of new safety information 
(FDA, 2011). However, if human pregnancy or lactation data has not been 
collected at the time of FDA approval, FDA may not have the information 
required to determine whether there are potential risks to pregnant and 
lactating women to evaluate through postmarketing studies. Expanding 
FDA’s authority to request postmarketing studies could help fill impor-
tant clinical knowledge gaps on the safety and efficacy of products in 
pregnant and lactating women, particularly to better identify long-term 
effects of a product.

Section 505(o)(3)(E)(ii) of the FD&C Act requires a sponsor to 
“periodically report,” and in any event at least annually, on the status 
of preclinical studies or clinical trials, regardless of whether or not the 
sponsor was required to conduct a clinical trial or study as part of a 
postmarketing requirement or voluntarily chose to do so. A sponsor 
must report on the preclinical study or clinical trial’s status to com-
ply with this section.8 The status report must include a timetable for 
the completion of specific target goals, along with a status update of 
the study or trial (FDA, 2011). Unfortunately, the annual reports do 
not provide details on the ongoing status of the trial such as enroll-
ment updates, any adverse events reported to FDA, or any informa-
tion that might assist health care providers make prescribing deci-
sions, although any adverse events that inform the labelling should be 
reflected in the label under FDA requirements.

7 New Drugs, 21 USC § 355(o)(3)(B).
8 New Drugs, 21 USC § 355(o)(3)(E)(ii).
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In 2019, FDA issued its draft guidance, “Postapproval Pregnancy 
Safety Studies.” This guidance describes three postapproval approaches 
to assessing drug safety in pregnant women who have been exposed 
to a drug or biological product: (1) pharmacovigilance, (2) pregnancy 
registries, and (3) complementary data sources (FDA, 2019b).9 Based on 
an approach’s relative strengths and limitations and its potential applica-
tion to a particular drug or biological product, FDA may recommend or 
require a particular approach or combination of approaches to be used by 
a sponsor for a particular drug or biologic product (FDA, 2019b).

Pharmacovigilance

The goal of pharmacovigilance is “to protect patients from unneces-
sary harm by identifying previously unrecognized drug hazards, eluci-
dating predisposing factors, refuting false safety signals, and quantifying 
risk in relation to benefit” (Talbot and Nilsson, 1998). Pharmacovigi-
lance takes place throughout the life cycle of the pharmaceutical prod-
uct, including the entire drug development pathway and postmarketing 
surveillance.

Pharmacovigilance has three core functions: case management, signal 
management, and risk–benefit management (Beninger, 2020).

1.	 Case management is concerned primarily with the input of adverse 
event information. Such information is collected throughout all 
stages of a product’s life cycle, including all phases of product 
development, and filed into relevant safety databases in a 
standardized way and reported to pertinent regulatory authorities 
in a timely way to meet compliance requirements.

2.	 Signal management is concerned with querying the safety database 
to answer internal sponsor questions and external regulatory agency 
issues in light of newly available safety information. Although 
signal management can be done prior to product approval, 
the importance of signal management increases significantly 
postapproval, with the growth of the patient population exposed 
to the product.

3.	 Benefit–risk management is concerned with maintaining a favorable 
benefit–risk balance across the range of patient populations and 
labeled uses through the appropriate use of labeling categories and 
other related regulatory and administrative mechanisms (Beninger, 
2020; FDA, 2023a).

9 The three postapproval approaches can be used alone or in combination with each other.
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As pointed out in the FDA guidance, individual case safety reports 
are the most common source of reports of adverse pregnancy outcomes, 
but they can be challenging to interpret owing to incomplete informa-
tion or additional risk factors for the adverse event, which might not be 
addressed in the case report (FDA, 2019b). Further, FDA guidance notes 
there are limitations to spontaneous marketing reports, including under-
reporting, lack of a denominator, and incompleteness of reported infor-
mation. Therefore, FDA guidance recommends using additional sources 
to evaluate product safety, such as observational studies.

Pregnancy Registries

Pregnancy registries are a common study design that may be used to 
collect safety data in the postapproval setting and can help inform deci-
sion making among health care providers and their patients (FDA, 2023e). 
Pregnancy registries involve the prospective enrollment of women who 
have been exposed to a drug or biologic product and are usually followed 
through delivery and postpartum to evaluate the effects of exposure on 
the newborn (FDA, 2019b). Such registries may be led by sponsors, gov-
ernment, or institutions; they can be product specific or cover multiple 
products; they can also involve multiple institutions and other collabora-
tive stakeholders and include more than one country. Registries are an 
important and potentially powerful safety tool because of their ability 
to prospectively capture detailed patient data over a long period of time 
(FDA, 2019b). Because of difficulties in enrollment and retention, how-
ever, pregnancy registry data often may not provide sufficient statistical 
power to assess the safety of drug and biological products during preg-
nancy (FDA, 2019b).

A large portion of the draft guidance “Postapproval Pregnancy Safety 
Studies” discusses recommendations for the design and implementation 
of pregnancy registries. Pregnant women who have been exposed to 
a drug or biological product may volunteer to participate in a registry 
during their pregnancy and be followed through delivery (FDA, 2019b). 
Because a pregnancy registry follows a pregnant woman over the course 
of their pregnancy and following the birth of their newborn, it may allow 
assessment of “maternal, obstetrical, fetal, and infant outcomes, including 
pregnancies that do not result in a live birth” (FDA, 2019b). Although the 
guidance points to a number of strengths in using pregnancy registries, 
it highlights some limitations for such registries: analyses may result in 
insufficient statistical power in detecting associations for rare pregnancy 
outcomes, registries may not address more specific or rare congenital mal-
formations or congenital anomalies, there may be significant challenges to 
recruitment and retention, and the data from a registry alone may not be 
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able to adequately assess the safety of a drug or biological product taken 
during pregnancy (FDA, 2019b).

FDA also provides guidance on the potential duration of a pregnancy 
registry. It recommends that pregnancy registries collect data until there 
is sufficient information gathered to meet the registry’s scientific objec-
tives; conversely, if the registry is not able to collect sufficient information 
to meet its objectives, consideration should be given to discontinuing the 
registry (FDA, 2019b).

FDA may also require that a lactation study be added to a pregnancy 
registry to capture potential drug exposure data during breastfeeding 
(FDA, 2019b). Such lactation data are gathered to assess the safety of 
drugs and biological products that women may take while breastfeeding, 
which may or may not have been taken while pregnant (FDA, 2019b). 
While there is a human milk research biorepository that evaluates the 
transfer and effects of medication in human milk (Mommy’s Milk, 2024), 
there appear to be no existing lactation-specific registries.

Complementary Database Studies

FDA guidance on postmarketing studies also discusses complemen-
tary studies that may be conducted alongside pregnancy registries to 
address the “specific effects” of a drug or biological product during preg-
nancy (FDA, 2019b). These studies may be retrospective in their design 
and use secondary data sources, such as electronic health records, popu-
lation-based surveillance, and national registries or registers.

For studies that use electronic health care data, FDA provides rec-
ommendations for identifying pregnancies in health care records and 
acknowledges the challenges of identifying pregnancies that do not result 
in a live birth. The ability to link the records of the pregnant woman to 
the offspring is critical to evaluating fetal outcomes related to in utero 
exposure (Johnson et al., 2013). These linkages can be developed through 
a number of records, including birth certificates, health record identifiers, 
and congenital malformation surveillance registries. The guidance also 
describes methods for estimating gestational age to understand the win-
dow during which a fetus would have been exposed to a medical product 
used by a pregnant woman.

Another form of complementary studies is the case-control study, 
which can be useful for obtaining additional information or long-term 
follow-up once a safety signal has been identified. While the guidance 
notes that these studies can be affected by recall bias from self-reported 
outcomes, case-control studies have the benefit of being able to cap-
ture detailed exposure and outcome assessments through follow-up 
interviews with the pregnant individual and to collect biospecimens. 
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FDA guidance outlines the necessary considerations and the existing 
challenges for selecting and validating cases and matched controls to be 
included in the analysis. FDA goes on to note that it is important for cases 
and controls to be from the same disease population whenever possible 
to facilitate comparisons.

In addition, FDA has made a number of commitments in the Prescrip-
tion Drug User Fee Act (PDUFA) VII Commitment Letter that focuses on 
pregnancy postmarketing requirements. As described in Box 3-2, these 
initiatives will result in updated guidance for sponsors conducting post-
marketing studies with pregnant women.

REDUCING HARM THROUGH FEDERAL 
PROTECTIONS FOR HUMAN SUBJECTS

The Federal Policy for the Protection of Human Subjects outlines basic 
provisions for the oversight, ethics review, and approval of research with 
human participants. In 1991, it was revised and codified by 15 federal 
departments and agencies and became known as the “Common Rule.” 
Research funded or conducted by HHS is subject to additional regula-
tory protections, including provisions specific to the conduct of research 
involving pregnant women. HHS regulations for the protection of the 
rights and welfare of human participants in research are codified in title 
45 of the Code of Federal Regulations, part 46, including Subparts A through 
E. Subpart A is the codification of the Common Rule. Subparts B, C, and D 
provide rules for specific subpopulations in research funded or conducted 
by HHS. Subpart B provides additional protections for pregnant women, 
human fetuses, and neonates; Subpart C provides additional protections 
for incarcerated populations; Subpart D provides additional protections 
for children; and Subpart E covers registration of IRBs with HHS (HHS, 
2022a).

Under the requirements of Subpart B, pregnant women or fetuses 
may be involved in research if all of the following conditions are met:

•	 Preclinical studies, including studies on pregnant animals, and 
clinical studies, including studies on nonpregnant women, have 
been conducted and provide data for assessing potential risks to 
pregnant women and fetuses.

•	 The risk to the fetus is caused solely by interventions or proce-
dures that hold out the prospect of direct benefit for the woman 
or the fetus; or, if there is no such prospect of benefit, the risk 
to the fetus is not greater than minimal and the purpose of the 
research is the development of important biomedical knowledge 
that cannot be obtained by any other means.
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BOX 3-2 
FDA’s PDUFA VII Commitments

The Prescription Drug User Fee Act (PDUFA) was first passed by Congress in 
1992. The law allows FDA to collect fees from drug manufacturers in order to fund 
the new drug approval process. It has been reauthorized six times, most recently in 
2022. This seventh iteration of PDUFA is referred to as “PDUFA VII,” and it extends 
PDUFA from fiscal year 2023 through fiscal year 2027. The law requires FDA to hold 
discussions with the regulated industry and public stakeholders, and to develop a 
“commitment letter” or “goals letter” that outlines FDA’s performance and procedural 
goals for the time period of reauthorization.

One section of the PDUFA VII Commitment Letter focuses on optimizing the 
Sentinel Initiative (an electronic system for monitoring drug safety) in order to ad-
dress questions of product safety and advance the use of real-world evidence for 
studying effectiveness. Within this section is a subsection on pregnancy safety in 
which FDA lays out a three-part plan for using postmarketing data to inform labeling 
on the safety of use during pregnancy, and to detect or evaluate safety signals in a 
timely manner. First, FDA commits to developing a framework describing how data 
from different types of postmarketing pregnancy safety studies can best be used. 
To do so, FDA will review published literature, hold a public workshop, and publish 
a workshop report describing the framework. The second step of FDA’s commit-
ment to improving pregnancy safety involves conducting demonstration projects 
to address gaps in knowledge about different study designs. FDA lists five specific 
assessments to be conducted, including:

1.	 Assess the performance of pregnancy registries versus electronic health 
record (EHR) database studies in detecting a safety signal when the 
medication is relatively common during pregnancy.

2.	 Assess the performance of single-arm safety studies versus signal iden-
tification methods using EHR data in detecting a safety signal when the 
medication is relatively uncommon during pregnancy.

3.	 Assess the performance of pregnancy registries versus EHR database 
studies in evaluating a safety signal when the medication is relatively 
common during pregnancy.

4.	 Assess the performance of major medical malformations as a composite 
outcome in signal detection and evaluation when there is a true risk for 
some but not all specific malformations.

5.	 Assess the performance of an algorithm using EHR and claims-linked 
data for pregnancy-related outcomes after use of vaccines in pregnant 
women.

Based on the results of these demonstration projects, FDA commits to updating 
the proposed framework and developing guidance to implement a standardized 
process for determining the necessity and type of pregnancy postmarketing com-
mitments and requirements. The workshop report and initiation of demonstration 
projects are to be completed by September 2024, and FDA guidance is to be 
completed by September 2027.
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•	 Any risk is the least possible for achieving the objectives of the 
research.

•	 If the research holds out the prospect of direct benefit to the preg-
nant woman, the prospect of a direct benefit both to the pregnant 
woman and the fetus, or no prospect of benefit for the woman nor 
the fetus when risk to the fetus is not greater than minimal and 
the purpose of the research is the development of important bio-
medical knowledge that cannot be obtained by any other means, 
then informed consent of the mother is required.

•	 If the research holds the prospect of direct benefit solely to the 
fetus, then the consent of the pregnant woman and the father is 
required. The father’s consent need not be obtained if he is unable 
to consent because of unavailability, incompetence, temporary 
incapacity, or the pregnancy resulted from rape or incest.

•	 Each consenting individual is fully informed regarding the rea-
sonably foreseeable effect of the research on the fetus or neonate.

•	 For children who are pregnant, assent and permission are 
obtained in accord with the provisions of Subpart D.

•	 No inducements, monetary or otherwise, will be offered to termi-
nate a pregnancy.

•	 Individuals engaged in the research will have no part in any deci-
sions as to the timing, method, or procedures used to terminate a 
pregnancy.

•	 Individuals engaged in the research will have no part in deter-
mining the viability of a neonate.

Subpart B is an important factor for the conduct of research involv-
ing pregnant women and is discussed in greater detail in Chapter 4. HHS 
regulations for human subject protections do not specifically address 
considerations for lactating women, nor do they clarify whether Subpart 
D, additional protections for children, apply when a child is exposed to 
the milk of a lactating woman participating in clinical research.

Despite this regulatory ambiguity, the Secretary’s Advisory Commit-
tee on Human Research Protections (SACHRP) released recommendations 
in 2022 that address the protection of nonsubjects from research-related 
harms (HHS, 2022c). SACHRP acknowledges that IRBs vary in whether 
breastfeeding children of lactating research participants are themselves 
considered research participants—a determination that would require the 
application of Subpart D, which pertains to research with children. Even 
in circumstances when the IRB does not consider breastfeeding children 
of lactating research participants to themselves be research participants, 
SACHRP recommends that IRBs consider the risks to such children as 
nonsubjects who may be at risk because of their direct physical contact 
with the research participant.
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FDA has not adopted the HHS regulations but has its own regu-
lations for the protection of human subjects and institutional review 
boards.10,11 While FDA’s human subject regulations are not identical 
to those from HHS, they are similar (FDA, 2018a). Additionally, FDA 
released a proposed rule in 2022 that would harmonize certain sections 
of FDA’s regulations on the protection of human subjects and IRBs with 
HHS regulations.12 FDA’s regulations for human subject protections and 
IRBs do not have specific considerations for pregnancy, other than to 
note that IRBs are to implement additional safeguards for clinical studies 
that include pregnant women, and that IRBs might consider including 
among its membership individuals with relevant expertise if they regu-
larly review protocols that include pregnant women.

FDA regulations for the protection of human subjects do include 
considerations specific for children (Subpart D), which FDA notes do 
apply when an infant is exposed to the milk of an individual enrolled in 
a clinical lactation study (FDA, n.d.a). However, in some contexts, IRBs 
may determine that collection of outcome data for the breastfeeding chil-
dren of a lactating research participant does not constitute research, and 
that under either HHS or FDA definitions,13,14 FDA and HHS regulations 
specific for children therefore do not apply (HHS, 2022c). In such cases, 
SACHRP also recommends IRBs consider the risks to breastfeeding chil-
dren as nonsubjects. For postmarket lactation studies where breastfeeding 
is permitted, it is important that children are monitored for adverse events 
and that these data are collected and reported.

Office for Human Research Protections (OHRP)

The HHS Office for Human Research Protections (OHRP) was estab-
lished in 2000 to oversee HHS efforts to protect human research partici-
pants in clinical research and to provide leadership for all federal agencies 
that support human subjects research under the Common Rule (HHS, 
2020). OHRP’s core functions include providing regulatory guidance and 
clarity, developing educational materials, administering IRB registration 
programs, and maintaining regulatory oversight of IRBs. OHRP’s guid-
ance documents are not legally binding but help to inform and guide 
IRBs. OHRP has several guidance documents addressing populations 
mentioned in HHS regulations for the protection of the rights and welfare 

10 Protection of Human Subjects, 21 CFR 50.
11 Institutional Review Boards, 21 CFR 56.
12 Protection of Human Subjects and Institutional Review Boards, 87 Federal Register 58733, 

(Sep. 28, 2022).
13 Definitions, 21 CFR 50.3.
14 Definitions, 45 CFR 164.501.
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of human participants in research, including children and prisoners, but it 
has not issued any guidance on pregnant and lactating women as research 
subjects.

OHRP could develop guidance focused on pregnant and lactating 
women, including guidance to IRBs on the interpretation of Subpart B for 
clinical research including pregnant women and the applicability of Sub-
part D for clinical research including lactating women in which the child 
is exposed to human milk. Various research institutions have developed 
guidance and standard operating procedures specific to clinical research 
including pregnant women (CU Denver, 2022; MCW, 2023; Purdue, 2019; 
University of Utah, n.d.; UW, 2021, 2023). A study at the University of 
Washington found that such materials facilitated research that includes 
pregnant women at the institution (Mastroianni et al., 2020). OHRP guid-
ance applicable to the inclusion of pregnant and lactating women in clini-
cal research could help IRBs provide feedback to protocols and ultimately 
approve more protocols for human subject research involving pregnant 
and lactating women.

SACHRP was created in 2003 to “provide expert advice and recom-
mendations to the Secretary [of Health and Human Services], through 
the Assistant Secretary for Health, on issues and topics pertaining to or 
associated with the protection of human research subjects” (HHS, 2022b). 
SACHRP is composed of appointed experts and heads of various HHS 
agencies. As a committee, it provides advice on improving protections 
for research participants. SACHRP occasionally establishes subcommit-
tees that are formed of experts on special topics of interest to the com-
mittee (HHS, 2016). For example, in the early 2000s, SACHRP created a 
subcommittee to provide advice on pediatric research “to help ensure that 
children who participate in research are neither underprotected nor over-
protected” (HHS, 2016). To date, there is no record that SACHRP has pro-
vided advice on the inclusion of pregnant and lactating women in clinical 
trials. It does have the authority to establish a subcommittee focused on 
research with pregnant and lactating women and to request recommenda-
tions for HHS to ensure that pregnant and lactating women included in 
research are similarly neither underprotected nor overprotected.

Institutional Review Boards

Federal regulations require that institutions engaged in clinical 
research involving human participants must use an IRB (HHS, 2018). IRBs 
are tasked with determining whether the research protocols before them 
are ethically justifiable and with ensuring that the researchers involved 
are not bound to certain interests that might pose a conflict with the ethi-
cal conduct of the research (Grady, 2015). Importantly, IRBs also serve a 
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critical role in interpreting federal and state laws and regulations relevant 
to the protection of human subjects from exploitation and undue risk 
of harm. As a result, IRB members must be familiar with the Common 
Rule, FDA, HHS, and other agency and department regulations on 
human subject protections, as well as OHRP guidance. Given that IRBs 
are responsible for promoting a favorable balance of risks and benefits 
to research participants and that there is regulatory ambiguity for the 
protection of pregnant and lactating participants (van der Zande et al., 
2017), clearer guidance from OHRP could help IRBs uphold their duties 
to minimize harm to pregnant and lactating participants.

For an institution to receive federal support for research involving 
human subjects, it must register its IRB with OHRP and renew its registra-
tion every 3 years to ensure compliance with federal regulations. IRBs that 
review HHS-supported research must apply the Common Rule and other 
HHS regulations for the protection of human subjects to that research, 
including those addressing the inclusion of pregnant research partici-
pants. In addition, IRBs that review FDA-regulated research must apply 
FDA regulations for the protection of human subjects to that research, 
which are similar but not identical to the Common Rule.

In ensuring compliance with federal regulations, IRBs aim to ensure 
that the research is conducted ethically, which includes minimizing harm 
to research participants and balancing risk with commensurate benefit 
to the research participants or the broader population through the cre-
ation of generalizable knowledge. It also ensures that informed consent 
is adequate and that there is equitable selection of research participants.

REDUCING HARM THROUGH RESEARCH DESIGN

Postmarket observational studies are informative, but they delay the 
generation of safety data for pregnant and lactating women until the 
product is already being broadly used by the public, thus amplifying 
the potential for harm. To move beyond a reliance on such data, consid-
eration of how to reduce harm to research participants through research 
design is important (Huybrechts et al., 2019). Such research can be done 
safely and ethically, but as noted earlier in the chapter, FDA draft guid-
ance relevant to clinical research in pregnant and lactating women pro-
vides few details on the appropriate design of these studies. The design 
and methods of a study are a crucial element of reducing harm to research 
participants (IOM, 2003). Research on human immunodeficiency virus 
and acquired immunodeficiency syndrome (HIV/AIDS) is one area that 
has had success in conducting clinical research with pregnant and lactat-
ing women, as described in Box 3-3. Although there are still improve-
ments to be made to HIV/AIDS research involving pregnant and lactating 
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BOX 3-3 
Successes of HIV Research in Pregnant and Lactating Women

HIV/AIDS is among the most serious diseases confronting pregnant, potentially 
pregnant, and lactating women. It is also one of the few areas of human research 
where there is considerable experience conducting research involving pregnant 
and lactating women (HHS, 2023). While it unquestionably represents an example 
of the successful conduct of clinical trials in pregnant and lactating women, it also 
offers significant lessons for research involving pregnant and lactating women 
going forward.

In 1987, FDA approved the first treatment for AIDS, the antiretroviral therapy 
zidovudine, known as AZT. Pregnant people living with HIV were excluded from the 
studies supporting approval. Health care providers and pregnant patients faced a 
stark decision: to use AZT to attempt to prevent transmission of HIV to the fetus or 
to stall treatment during pregnancy owing to the uncertainty of the risks to the fetus 
but potentially worsening the progression of AIDS in the pregnant individual. For 
AZT, health care providers, scientists, and AIDS advocacy groups (notably ACT-UP, 
the AIDS Coalition to Unleash Power), the National Institutes of Health, and others 
were ultimately successful in overcoming reservations about potential harms from 
in utero exposures during research. In 1994, results from Protocol 076 were pub-
lished, finding that AZT was safe and effective for preventing vertical transmission 
and paving the way for pregnant women to have greater access to the life-saving 
medication (Connor et al., 1994).

In 1998, once the risk of HIV transmission to the infant through human milk 
was established, the study of the safety and efficacy of antiretroviral drugs (ARVs) 
for preventing transmission became a priority (UNAIDS and WHO, 1998a). Clinical 
trials to evaluate the use of AZT, combination AZT and Lamivudine, and Nevirapine 
to prevent transmission through human milk were already underway at this point 
(UNAIDS and WHO, 1998b).

The only antiretroviral therapy licensed for use in pregnancy is AZT in the third 
trimester (Chilaka and Konje, 2021). In the meantime, newer, safer, and more ef-
fective ARVs have been approved for use in the general adult population. Efforts 
to prevent perinatal and postnatal transmission of HIV have contributed to an evi-
dence base for the use of established ARVs during pregnancy and lactation. The 
study of newer ARVs during pregnancy and lactation have led to the development 
of clinical guidelines that support their use in pregnancy and while breastfeeding 
to prevent perinatal and postnatal transmission, respectively (HHS, 2023). While 
ARVs are among the most studied products in pregnancy, challenges remain. The 
median time from FDA approval to first published pharmacokinetic (PK) data to 
guide safety and dosage in this population has been calculated to be 6 years, with 
a range of 2–14 years (Colbers et al., 2019). Moreover, pregnant women continue 
to be excluded from trials studying newer ARVs as well as preexposure prophylaxis, 
a preventive medication (PHASES Working Group, 2020).

Among the lessons learned from doing HIV research in pregnancy and lactation 
is how to design and conduct clinical trials that are ethical, feasible, and acceptable 
to the participants and affected communities, even in the presence of concerns for 
liability conducting the research (Cohen, 1992; Lyerly et al., 2021; Penazzato et al., 
2022). Researchers and IRBs gained expertise in, and became comfortable with, 
the idea that clinical research including pregnant and lactating woman presents 

A02260_Advancing_Clinical_Research_CH03.indd   110A02260_Advancing_Clinical_Research_CH03.indd   110 5/13/24   12:48 PM5/13/24   12:48 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

STRATEGIES TO REDUCE HARM	 111

women, the lessons learned from HIV/AIDS can inform broader research 
involving pregnant and lactating women.

Staging of Clinical Research

An important consideration for designing clinical studies that include 
pregnant and lactating women is the timing of enrollment of these popu-
lations. Regulators and sponsors must strike a balance between includ-
ing pregnant and lactating women in a sufficiently timely manner as to 
provide quality evidence on the use of the product in these populations, 
without rushing their inclusion in the absence of adequate safety infor-
mation or planning. Moreover, a potential form of harm resulting from 
the inclusion of pregnant and lactating women in clinical research is that 
FDA approval of a medical product could be delayed, slowing the gen-
eral population’s access to the product. Delays in regulatory approval 
could result from more complex data analyses and identification of false-
positive safety signals, which are discussed in more detail in Chapter 
5. Considering the most appropriate stages of clinical development to 
include pregnant women and lactating women (likely different for each 
population, given the differences in risk) could mitigate the risk of this 
form of harm. Importantly, the committee emphasizes that it is possible 
to include pregnant and lactating women in clinical research without 
expanding the risk of harm from delayed product approval, but careful 
consideration for which staging approach fits the research needs of the 
project being conducted is important. Nothing in current FDA regulations 
or the committee’s recommendations would require clinical studies in 
pregnant and lactating women to be complete before product approval 
for the general adult population.

more than just risks of harm, but importantly it presents the prospect of benefits 
that can extend well beyond the research participants by means of generalizable 
knowledge and improved public health outcomes (Little et al., 2016). This includes 
a recognition that the treatment and prevention of a pregnant woman’s disease can 
offer the prospect of benefit to the fetus.

There is also growing awareness of the need to broaden the research agenda to 
prioritize not only the health of the fetus but also the health of the pregnant woman 
(Little et al., 2016). As the need to conduct clinical studies in both pregnant and 
lactating people was recognized, research infrastructure was developed—includ-
ing the International Maternal Pediatric Adolescent AIDS Clinical Trial (IMPAACT) 
Network and the Antiretroviral Pregnancy Registry—providing people living with 
HIV, clinicians, and researchers greater access to the research.

BOX 3-3 Continued
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A staggered approach to the enrollment of pregnant and lactating 
women entails conducting PK/PD clinical studies specific to the popula-
tion of interest concurrently with the conduct of Phase III trials in the 
general adult population (Eke et al., 2019). Staggered enrollment would 
allow for the development of study protocols specific to pregnancy and 
promote the involvement of researchers with expertise in conducting 
research in these populations (Baylis and Halperin, 2012). Enrollment of 
pregnant participants could also be tailored to begin recruitment with 
individuals in their third trimester of pregnancy, when fetal organo-
genesis is complete, gradually enrolling participants in earlier stages of 
pregnancy. Lactating women could be included earlier than pregnant 
women for investigational products, especially since FDA guidance 
suggests that women cease breastfeeding for investigational products. 
Therefore, there is no risk to the baby and lactating women could be 
enrolled earlier in the trial. However, to avoid breastfeeding cessation, 
single-dose PK studies, where human milk is collected at time intervals 
until the drug has been excreted from the body, could be done early to 
determine potential for infant exposure. Once these single-dose PK stud-
ies are completed, if the medication is deemed safe for breastfeeding, as 
is the case for 90 percent of on-market medications, then breastfeeding 
could continue.

In embedded enrollment, the strategy would involve enhanced safety 
and pharmacokinetic evaluations in pregnant and lactating women who 
enroll in Phase III or late Phase II studies for the general adult popula-
tion (Eke et al., 2019). According to this approach, pregnant and lactat-
ing women would be evaluated as subpopulations of the broader adult 
population enrolled in the clinical trials. Because pregnant and lactating 
women would be enrolled in Phase II or Phase III trials, researchers 
would be able to collect data relevant to these phases of research simul-
taneously with the basic safety data being collected (Baylis and Halperin, 
2012). An embedded approach to enrollment would also facilitate com-
parisons between pregnant or lactating participants and nonpregnant or 
nonlactating participants enrolled in the same trial.

A potential concern with this approach is that embedding pregnant 
and lactating women in the same trials as the general adult population 
could delay interpretation of overall trial results when there are chal-
lenges with the recruitment of pregnant and lactating participants, which 
could delay drug approval. It may also present risks to pregnant popula-
tions, given that there may not be sufficient safety and efficacy data before 
enrolling them in the trial. Therefore, this approach may be best for life-
saving medications for conditions with no available alternative therapies, 
but not for non-life-threatening acute and chronic conditions for which 
alternate therapies are available.
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The opportunistic approach to enrollment is a useful way of col-
lecting data on pregnant and lactating women who become pregnant 
while already enrolled in a trial (Eke et al., 2019). Once the participant 
is unblinded and reconsented, pharmacokinetic and safety data can be 
collected for these individuals before therapy is discontinued and poten-
tially throughout all trimesters of pregnancy and postpartum. However, 
an opportunistic enrollment approach is likely to be slow and may not 
accomplish recruitment goals while clinical trials are actively being con-
ducted. Such an approach also raises issues of whether the investigators 
involved in these trials will have sufficient expertise in pregnancy and 
lactation. Regardless, an opportunistic approach to enrollment can be an 
effective strategy for collecting data on the use of the product in early 
stages of pregnancy.

Pragmatic Study Designs

A pragmatic study design, specifically when focusing on pregnant 
and lactating women as the study population, is pivotal in advancing the 
understanding of medical products within real-world clinical settings 
(Eke et al., 2019). At their core, pragmatic study designs aim to evaluate 
the real-world effect of interventions or strategies that are already part of 
clinical practice (Patsopoulos, 2011; CU Denver, 2019). Unlike traditional 
clinical trials with tightly controlled settings, these studies strive to repli-
cate the conditions encountered in routine patient care. This fundamental 
difference is crucial for gauging how interventions perform when applied 
to diverse groups of pregnant and lactating women during their specific 
health care journeys, which can be particularly useful in reducing harm 
in real-world use of the product (Eke et al., 2019).

One of the defining features of pragmatic trials in this context is the inclu-
sion of a diverse and representative range of participants (Eke et al., 2019). 
By encompassing such diversity, pragmatic studies can provide valuable 
insights into how interventions function across different subgroups, consid-
ering such factors as age, ethnicity, socioeconomic status, and underlying 
health conditions, which often influence health care outcomes.

Pragmatic study designs in pregnant and lactating women would 
be bolstered by encompassing longitudinal data collection. Recognizing 
that pregnancy and lactation are dynamic processes with evolving needs 
and experiences, these trials could span extended periods to capture a 
comprehensive view of the effects of the intervention over time. This 
longitudinal approach enables researchers to assess not only short-term 
outcomes but also the sustainability and long-term effect of the interven-
tion. Observing the long-term effects of medical product exposure can 
facilitate the identification of latent adverse effects. In addition, pragmatic 
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study designs are attuned to minimizing disruptions to routine clinical 
care (CU, Denver, 2019). This consideration is essential to ensure that both 
pregnant and lactating patients and health care providers can participate 
in the study without an undue burden or disruption to their usual health 
care activities. By integrating seamlessly into clinical practice, pragmatic 
trials can gather data in a nonintrusive manner that respects the demands 
of health care delivery.

Opportunistic Studies

Nonrandomized opportunistic studies, a subset of observational 
research, provide a unique way to study pregnant and lactating women 
already using specific medical products or interventions (Sheffield et al., 
2014). Opportunistic studies thus reduce harm to research participants by 
only studying the product in individuals who would already be using the 
product. However, conducting such studies requires careful consideration 
to ensure ethical and appropriate practices, with informed consent and 
IRB oversight being ethical cornerstones. Participants must fully under-
stand the research objectives, potential risks, and benefits. An opportu-
nistic study could be a useful study design when it would otherwise be 
ethically or logistically challenging to conduct an interventional study, 
such as chemotherapy treatment during pregnancy.

Innovative Methodologies

In striving toward increasing research in pregnant and lactat-
ing women earlier in the drug development process, several innova-
tive approaches can be undertaken to conduct and analyze such clinical 
research safely while lessening the risk of harm to the pregnant woman 
and developing fetus. Although many of these methods are still evolving, 
they present novel ways to evaluate the safety and efficacy of medical 
products before they are used in humans. Further exploration of these 
methodologies could align with FDA’s Broad Agency Announcement for 
regulatory science innovation, advancing the ability of FDA regulators to 
assess clinical studies that use methods to predict exposure to the medical 
product under evaluation (FDA, 2024a). In fact, FDA recently funded a 
project studying the use of physiologically based pharmacokinetic models 
(FDA, n.d.b).

Fetal–Placental Transport

Innovative approaches that facilitate the understanding of the fetal–
placental interface—a barrier that limits drug delivery to the developing 
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fetus—are important to predict fetal exposure to medical products in 
utero. Innovative techniques such as in vitro, ex vivo human cotyledon 
perfusion, placental drug transport-on-a-chip, and in silico models are 
increasingly being used to evaluate maternal–fetal medication transfer 
across the fetal–placental interface prior to human dosing during preg-
nancy to predict a drug’s safety. These approaches represent promising 
methods for generating necessary data (Eke et al., 2020). Microengineered 
models of the human placenta (placental drug transport-on-a-chip 
models) are currently being used to simulate and explore drug transfer 
between the maternal–fetal circulation, with the goal of reducing the risk 
of fetal harm while conducting research safely (Eke et al., 2020). Further 
exploration of these technologies can enhance their predictive capabilities 
and have the potential to advance their readiness for use in regulatory 
decision making.

In Vivo Exposure Assessment Methods

The use of methods that minimize exposure to the medical product 
being studied, specifically microdosing and short-course (targeted) PK 
study approaches that have been increasingly employed, could generate 
early data for pregnant and lactating women (van Nuland et al., 2019). 
Microdosing involves administering a dose that stimulates a cellular 
response, but it is a small fraction of the dose that is anticipated to pro-
duce any therapeutic effect. Given the success of microdosing strategies in 
reducing drug development times for pediatric patients, this strategy may 
also be successfully applied to pregnant individuals (Burt et al., 2016).

Population Pharmacokinetic Modeling

A population PK analysis estimates standard values for PK param-
eters in a specified population (Avram, 2020). Population PK models 
are simultaneously capable of explaining interindividual variability, 
intraindividual variability, and variability attributable to demographic 
or clinical characteristics. A benefit of a population PK approach is that 
it involves collecting fewer samples from a larger study population, and 
it can incorporate data from various sources, even if the data are incom-
plete (Sheffield et al., 2014). Population PK modeling can be particularly 
useful for determining dosing in pregnancy after an initial PK study in a 
small group of research participants has indicated that pregnancy alters 
the PK of the medical product (Coppola, 2022). However, since it requires 
a larger number of subjects to complete the study, it is only realistic for 
common conditions with a large population taking the same medication 
during pregnancy.
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Physiologically Based Pharmacokinetic Modeling

Physiologically based PK (PBPK) models integrate preclinical and 
clinical data that have been collected to predict drug concentrations 
in multiple tissues following the administration of a medical product 
(Avram, 2020; Eke et al., 2021). These mathematical models are capable 
of producing reliable predictions of drug exposure in pregnant women 
and can account for the stages of pregnancy and drug–drug interac-
tions, as well as predict any adverse effects of the drug (Eke et al., 2020). 
PBPK models also hold promise for predicting infant exposure to a drug 
through human milk. In addition, modeling can help predict the safety 
of exposing a child to the drug through human milk. However, PBPK 
models have so far been unable to reliably predict fetal PK parameters 
for in utero exposure (Eke and Gebreyohannes, 2020).

Human Milk Transport Modeling

Predicting drug exposure in human milk using in vitro approaches 
could help inform in silico models that simulate newborn exposure to 
a drug through human milk. Milk-to-plasma ratio of drugs—an impor-
tant parameter in predicting breastfed drug exposure to a child through 
human milk—through passive diffusion and the directionality of drug 
transport have been studied using an in vitro mouse mammary epithelial 
cell culture model that mimics the secretory and tight-junction properties 
of human mammary epithelium (Eke et al., 2020).

CONCLUSIONS

Conclusion 3-1: The U.S. drug development regulatory process is designed 
to minimize harm for research participants and for those who use approved 
medical products. Pregnant and lactating women, as well as their fetuses and 
children, are not able to benefit from the harm minimization strategies that 
are incorporated into medical product development, review, and approval 
processes. This is because pregnant and lactating women are often excluded 
from clinical research, which leaves them and their health care providers with 
insufficient safety and efficacy data to make informed decisions about using 
medical products.

Conclusion 3-2: Current FDA guidance on clinical studies with pregnant and 
lactating women describes limited aspects of study design, research time lines, 
safeguards, and product-specific monitoring. Greater clarity and specificity 
of regulatory guidance for conducting research with pregnant and lactating 
women outside of postmarketing commitments would help further reduce and 
prevent harm for these populations.
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Conclusion 3-3: Guidance from the Office for Human Research Protections 
(OHRP) on involving pregnant women, lactating women, and breastfeeding 
infants and children in clinical research could help inform institutional review 
boards on how to safely oversee this research, including how to interpret Sub-
parts B and D of 45 CFR 46 and how to properly assess and reduce risk in clini-
cal research that involves pregnant and lactating women and their offspring.
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Mitigating Liability Associated 
with Clinical Research

Chapter 3 outlines strategies to minimize harm in clinical research 
settings, which is an important factor in reducing potential liability in 
those trials and in the postmarketing clinical setting. This chapter dis-
cusses additional strategies that may mitigate liability for clinical research 
involving pregnant and lactating women for several key stakeholders 
in the research enterprise: industry sponsors, institutions, institutional 
review boards (IRBs), and investigators. It also discusses additional legal 
protections for pregnant research participants.

Pregnant or lactating research participants and their offspring who 
were harmed in clinical research are currently able to seek compensation 
from sponsors, research institutions, investigators, and IRBs through the 
tort system. However, the process of obtaining relief is arduous, time con-
suming, and inequitable. Significant uncertainty prevails, and the system 
neither satisfies people who have suffered injury nor stakeholders who 
worry about liability risks. Compensation schemes offer an alternative to 
the tort system. There are several different models of compensation sys-
tems used by institutions and organizations for those injured in clinical 
research. Each of these systems has varying degrees of coverage for inju-
ries and has specific ways of how those injured can request compensation. 
Compensation schemes vary in the damages that they cover—examples 
include costs of medical expenses, pain and suffering, lost wages, and 
death. The compensation programs for research injuries discussed below 
include self-indemnity programs, agency-affiliated compensation pro-
grams, and certain types of federal no-fault compensation schemes, such 
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as the Countermeasure Injury Compensation Program (CICP). While the 
chapter presents some of their strengths and weaknesses, it does not make 
recommendations for each of these compensation strategies, but simply 
reviews the evidence for each.

MITIGATING LIABILITY FOR INDUSTRY SPONSORS

Drug development typically happens within industry, with more than 
99 percent of products approved between 2010 and 2019 sponsored by for-
profit entities and the majority of phased clinical trial costs coming from 
industry (Cleary et al., 2020; Zhou et al., 2023). Although the committee 
could not find a systematic review identifying funders of research with 
pregnant and lactating women and acknowledges that industry funding 
is the most difficult funding source to track (Moran, 2009), a review of 
funding disclosures in the published literature shows that the National 
Institutes of Health (NIH), the U.S. Agency for International Development, 
and the Bill and Melinda Gates Foundation make up the highest propor-
tion of funders for maternal health research (Footman, 2014). Nonetheless, 
industry has an important role to play in advancing research and evidence 
in pregnant and lactating women. Industry sponsors confer with the U.S. 
Food and Drug Administration (FDA) and carry out the trial design for a 
product and are responsible for monitoring a trial throughout. Given their 
critical role in all aspects of clinical research, the committee considered 
potential strategies to mitigate industry sponsor liability.

FDA Regulatory Guidance

As covered in Chapter 3, FDA has issued several guidance documents 
relevant to conducting research in pregnant and lactating women that 
could be improved upon to minimize harm to these populations. One 
way to improve guidance documents is for FDA to provide additional 
detail and clarity. Stakeholders for activities at different stages along the 
product development pathway have identified the lack of regulatory clar-
ity from FDA as a challenge to including pregnant and lactating women 
in research (NASEM, 2023). Uncertainty regarding what evidence FDA 
would consider adequate for studies including pregnant and lactating 
women and additional guidance for conducting studies on conditions 
specific to pregnancy or lactation is of particular concern for research 
sponsors. This uncertainty may stem from the lack of guidance from FDA 
on determining the safety and efficacy of a product in pregnant women 
through clinical studies. In fact, FDA’s guidance on pharmacokinetics 
(PK) in pregnancy reads “This guidance . . . does not address ways to 
assess efficacy of a drug in pregnancy or how to assess whether the drug 

A02260_Advancing_Clinical_Research_CH04.indd   124A02260_Advancing_Clinical_Research_CH04.indd   124 5/13/24   12:55 PM5/13/24   12:55 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

MITIGATING LIABILITY	 125

causes adverse pregnancy or neonatal outcomes” (FDA, 2004). It may also 
stem from FDA guidance indefinitely remaining in draft form without 
finalization, leaving industry sponsors unsure if the draft truly represents 
the final word. FDA has not published a time line or set public goals for 
finalizing FDA guidance.

Although not legally binding, published guidance from FDA none-
theless sets expectations for product sponsors, clinical investigators, IRBs, 
FDA reviewers, and others involved in clinical research and review, as 
discussed in Chapter 3. Industry values guidance because it provides 
consistency in expectations for themselves and their competitors (Seiguer 
and Smith, 2005). If a lawsuit arises, clear FDA standards and evidence 
that the sponsor complied with those standards may support the spon-
sor’s defense.1 While compliance with federal regulations or guidance 
is generally not a complete defense, it can bolster the defense to be able 
to demonstrate compliance with detailed federal requirements or, to a 
lesser extent, recommendations, particularly when they leave little room 
for discretion on the part of the sponsor. For example, the Third Restate-
ment of Torts states that a product’s compliance with regulation and safety 
standards is considered when determining whether a product is defective 
(American Law Institute, 2023).2

Informed Consent

As outlined in Chapter 2, in addition to supporting ethical require-
ments, robust informed consent may provide some liability protection. 
This section discusses informed consent considerations that may mitigate 
liability for industry sponsors. Informed consent provisions to mitigate 
liability for institutions, IRBs, and investigators are discussed later in the 
chapter. Depending on state law, sponsors may be responsible for making 
sure that informed consent is appropriately documented and obtained. 
Careful attention to the information that is provided to investigators 
and the informed consent process may provide the best backstop to a 
claim based on failure to warn. Sponsors must take care to provide all 
the required information in the informed consent form in the investiga-
tor’s brochure. FDA has specific guidance applicable to pregnant women 
that should be included. Special considerations for information on the 

1 As presented to the committee in open session by Kirke Weaver on June 16, 2023.
2 The Restatement of Torts is a treatise issued by the American Law Institute that sum-

marizes the general principles of common law in United States tort law. It is a consensus-
based document and a secondary source of law that courts may adopt or cite as persuasive 
authority.
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informed consent process provided to investigators in research with preg-
nant women include:

•	 Ensure that the investigator’s brochure and the informed consent 
document outlines the known and potential risks associated with 
the investigational product. This should include any potential 
risks and the chance of unknown risks to an embryo or fetus, 
should a participant become pregnant.3

•	 For studies that may involve pregnant women, the investigator’s 
brochure should include results of animal reproductive toxicity stud-
ies with appropriate explanation of their significance in humans.4

•	 If a participant becomes pregnant during a trial, unblinding 
should occur to determine exposure, and risks and benefits 
should be reviewed with the participant to determine whether 
it is in their best interest to continue treatment with the inves-
tigational drug (if they were on it). A second informed consent 
process appropriate for a pregnant participant should then take 
place. Whether or not they continue with the treatment, data 
should be collected (FDA, 2018).

•	 Consistent with FDA regulations, the consent document should 
be updated regularly as new safety information is obtained about 
the investigational product.5

Ensure Qualifications and Experience of 
Investigators and Clinical Staff

The selection of qualified investigators is a factor that can minimize 
harm and mitigate liability within clinical trials. Even if a product is 
performing as expected, research participants can suffer injuries because 
of negligence by the investigator. Although the injury may be caused by 
negligence, the sponsor may face some liability on the bases of negligent 
hiring, failure to properly vet investigators, or negligent training or super-
vision of trial sites (Medmarc, 2022). Investigators with training regarding 
the consent process and ongoing consent obligations as well as with train-
ing on the unique considerations and ethical issues related to research 
involving pregnant and lactating women may be more prepared to con-
duct studies with these populations. Sponsors can mitigate their liability 

3 Revised Policy on Inclusion of Women of Childbearing Potential in Clinical Trials, 58 Fed Reg. 
39408 (Jul. 22, 1993).

4 Revised Policy on Inclusion of Women of Childbearing Potential in Clinical Trials, 58 Fed 
Reg. 39408 (Jul. 22, 1993).

5 Elements of Informed Consent, 21 CFR 50.25(b)(5) (Jan. 27, 1981).
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by carefully selecting experienced and well-trained or well-supervised 
investigators and by ensuring that all staff assisting with the conduct of 
the study are aware of their obligations in the safe conduct of the study.

Concerns about selecting qualified investigators is particularly critical 
for research involving pregnant and lactating women, given the complex-
ity of conducting these trials. However, as discussed in Chapter 5, there 
is a lack of expertise among researchers, members of IRBs, institutional 
leaders, and other stakeholders in conducting research with pregnant and 
lactating women. Addressing this lack of expertise in research involving 
pregnant and lactating women can be an important factor in mitigating 
potential liability.

Clinical trial monitors may also be hired or engaged by sponsors to 
monitor the conduct of the trial, including data quality, informed con-
sent procedures, safety of participants, and quality assurance (Love et 
al., 2022). Engaging monitors in rigorous external monitoring of clinical 
trials involving pregnant and lactating women may be another approach 
to mitigation of liability.

MITIGATING LIABILITY FOR INSTITUTIONS, 
IRBs, AND INVESTIGATORS

Most liability mitigation strategies proposed in previous reports have 
primarily focused on mitigating liability for sponsors. However, clinical 
research institutions of all types, IRBs, and investigators also have liability 
concerns that warrant consideration. Those concerns must be addressed 
for them to overcome their reticence to conduct or approve trials involv-
ing pregnant and lactating women. There are several liability mitigation 
strategies that could be considered.

Informed Consent

Although an earlier section in this chapter discusses the role of 
research participants’ informed consent in mitigating liability for indus-
try sponsors, this section provides an overview of steps in the informed 
consent process that reduces the risk that research institutions, IRBs, 
and investigators will be held liable for harm to participants. Under fed-
eral regulations, the clinical investigator has the main responsibility for 
providing and documenting each participant’s informed consent. IRBs 
are responsible for determining the adequacy of the process design and 
the content of the consent form, and clinical research institutions are 
responsible for overseeing the process. Here, too, a carefully prepared 
plan governing the informed consent process can be a mitigating factor 
for liability. Unique regulatory considerations for informed consent in 
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research with women of childbearing potential and pregnant women 
include the following:

•	 The informed consent process must disclose potential risks and 
the chance of unknown risks to an embryo or fetus, should a 
participant be or become pregnant.6

•	 For studies that may involve pregnant women, informed consent 
should include a discussion in appropriate lay language about 
any completed animal reproductive toxicity studies and their 
significance for humans.7

•	 Subpart B of the U.S. Department of Health and Human Services 
(HHS) human research regulations, which provides additional 
protections to pregnant women, fetuses, and neonates in research, 
states that the individuals who provide consent for such research 
should be informed of the reasonably foreseeable effect on the 
fetus or neonate. Subpart B also requires that when research is 
conducted for the benefit of the fetus alone, informed consent 
must be obtained from both parents (though there are exceptions 
to the paternal consent requirement, as described in Chapter 3).8 
Ethical objections have been raised to the regulations that require 
paternal consent, especially because this rule for unborn fetuses 
is more burdensome than the rule in Subpart D (which contains 
provisions governing pediatric research), which requires dual-
parent consent only for studies that offer no prospect of direct 
benefit to a born child and present greater than minimal risk 
(Little et al., 2018). As a practical matter, getting informed consent 
would make it unlikely that a father could succeed in objecting 
after the fact to the inclusion of the fetus in research that caused 
an injury. Nonetheless, the evidence needed either to support or 
to disprove this supposition is lacking because of the paucity of 
such research during pregnancy and the difficulty of knowing 
how many possible cases were resolved without a formal cause 
of action being brought.

•	 FDA regulations provide that if an IRB regularly reviews research 
involving pregnant women, the IRB must consider including one 
or more members who are knowledgeable about and experienced 
in working with this population.9 Extending this paradigm, if 

6 Precautions in Clinical Trials Including Women of Childbearing Potential, 58 Fed Reg. 39411 
(g) (Jul. 22, 1993).

7 Precautions in Clinical Trials Including Women of Childbearing Potential, 58 Fed Reg. 39411 
(g) (Jul. 22, 1993).

8 Research Involving Pregnant Women or Fetuses, 45 C.F.R. 46.204.
9 IRB Membership, 21 C.F.R. 56.107(a).
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other IRBs and oversight bodies—such as expert consultants, data 
safety monitoring boards (DSMBs), radiation safety committees, 
or data security committees—are charged with reviewing the 
study protocol and its implementation, it may also be important 
for them to include among their membership individuals with 
knowledge and expertise in pregnancy.

•	 Special considerations may arise when the trial is expected to 
involve pregnant minors. Some states consider a pregnant minor 
as “emancipated”—that is, able to provide consent to medical 
care, among other legally binding contracts—a status that the 
minor often loses after delivery.

•	 Although not unique to research with pregnant women, HHS 
regulations require that for research involving more than minimal 
risk, the researcher must provide an explanation of whether any 
compensation or medical treatments are available if injury occurs 
and, if so, what such compensation consists of or where further 
information may be obtained.10 It may be helpful to provide to 
research participants the information of the person or office that 
participants can contact should they experience an event that 
requires compensation. Investigators and their research teams 
must be made aware of the compensation process.

Self-Indemnity Programs

Indemnity is “a promise made by one party to another that it will 
cover any loss suffered by the other party” (International Society of 
Nephrology, 2022). One example of an institution using a self-indemnity 
fund for research-related injuries is the University of Washington (UW). 
Originally, UW purchased a commercial insurance plan to provide com-
pensation for research-related injuries, which it had from 1972 to 1979. 
However, the cost in insurance premiums far surpassed the amount the 
university was paying in claims.11 Therefore, in 1979, UW created a self-
funded no-fault plan that covers up to $10,000 in out-of-pocket research-
related injuries and up to $250,000 for care received at UW Medical Cen-
ter (Henry et al., 2015).12 The compensation collected in the university’s 
indemnity pool is intended to provide necessary medical care to subjects 
who sustain a bodily injury directly from participation in a research proj-
ect or trial funded by UW (Henry et al., 2015). Although the committee 
was not able to access information on the number of claims, the Director 

10 General Requirement for Informed Consent, 45 CFR 46.116 (b)(6).
11 As presented to the committee in open session by Jason Malone on March 23, 2023.
12 As presented to the committee in open session by Jason Malone on March 23, 2023.

A02260_Advancing_Clinical_Research_CH04.indd   129A02260_Advancing_Clinical_Research_CH04.indd   129 5/13/24   12:55 PM5/13/24   12:55 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

130	 ADVANCING CLINICAL RESEARCH

of the Human Subjects Division at UW told the committee in open session 
that the university does not currently receive many claims.13

In a qualitative study of factors to facilitate research with pregnant 
women, a respondent from UW noted that “UW Medical Center has fewer 
research-related lawsuits and tort claims than do comparable institutions” 
(Mastroianni et al., 2020). This style of a compensation fund is used in 
other academic institutions but is typically more modest and provides 
limited coverage for those injured during research projects or clinical tri-
als (Henry et al., 2015). With self-indemnity funds, the claim-filing process 
can be simple and provide easy and accessible coverage, but this is only 
possible when the fund is implemented correctly. In addition, the back-
ground of the funding of self-indemnity compensation schemes is also 
sometimes unknown and may lead to concerns over where the money is 
coming from to support the fund (e.g., donations).

In the clinical setting, evidence from the study of medical errors and 
medical malpractice suggests that compensation for harm may be an 
effective solution to mitigate liability for institutions and their investiga-
tors. A model that provided compensation, along with disclosure of a 
medical error, implemented within the University of Michigan Health 
System was associated with fewer lawsuits, shorter durations between 
claims and claim resolutions, and decreased institutional costs for liability 
payments (Kachalia et al., 2010). A similar program of compensation and 
disclosure at the Veterans Affairs Medical Center in Lexington, Kentucky, 
was found to be an effective solution to limiting costs related to liability 
payments (Kraman and Hamm, 1999). An analysis of compensation and 
disclosure programs found that an offer of compensation did not influ-
ence harmed individuals’ interest in seeking legal advice, though the 
study did not evaluate whether harmed individuals proceeded to file a 
claim (Murtagh et al., 2012).

Agency-Affiliated Compensation Systems

Programs affiliated with federal government agencies include com-
pensation systems covered by government institutions such as the 
Department of Defense (DoD) Clinical Investigation Program (CIP) or 
the Department of Veterans Affairs (VA) Office of Research and Devel-
opment. The CIP program provides compensation for research-related 
injuries for all DoD-sponsored research. The VA Office of Research and 
Development provides compensation for research injuries for research 
approved by a VA IRB and conducted under VA supervision (Henry 
et al., 2015). These programs’ injury claims are submitted to their specific 

13 As presented to the committee in open session by Jason Malone on March 23, 2023.
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research offices, and then funding is adjudicated by the specific offices. 
For example, the CIP accepts claims and then assists the injured person to 
the correct facility for care. Most, if not all, agency-affiliated programs are 
funded by Congress, but the amount of funding for injury compensation 
is determined by the agencies themselves. Although these systems limit 
care to specific medical facilities, it provides some mitigation of liability 
for investigators and institutions that are covered by these policies.

Regulatory Guidance

There is no federal regulatory requirement that pregnant or lactating 
women be included in clinical trials; however, there is also no blanket 
prohibition against their inclusion. As discussed in Chapters 2 and 3, HHS 
regulatory requirements related to the inclusion of pregnant women in 
research are found in 45 CFR 46, Subpart B, “Additional Safeguards for 
Pregnant Women, Human Fetuses, and Neonates Involved in Research.” 
Subpart B, as it is commonly known, includes directives regarding accept-
able levels of research-related risk in research with pregnant women 
(Subpart B does not contain language on the inclusion of lactating women). 
In practice, however, the precise meaning and applications of the regula-
tory terminology around research-related risk, as well as its relationship 
to the prospect of research-related benefit, are subject to different inter-
pretations by IRBs as well as investigators. The ambiguity and resulting 
uncertainty related to risk assessment have contributed to the exclusion of 
pregnant women from clinical trials (Krubiner et al., 2016; Mastroianni et 
al., 2017; ORWH et al., 2010; van der Zande et al., 2017).

Risk assessment is essential to the regulatory oversight and ethical 
conduct of clinical research, with implications for the permissibility of 
research as well as informed consent. Debates and variations in applica-
tion of regulatory definitions of risk, particularly minimal risk, are not 
exclusive to research in pregnancy (e.g., Kopelman, 2004; Resnik, 2005). 
Minimal risk is defined in HHS regulations to mean

the probability and magnitude of harm or discomfort anticipated in the 
research are not greater in and of themselves than those ordinarily en-
countered in daily life or during the performance of routine physical or 
psychological examinations or tests.14

The regulations do not specify, for example, whether the daily life 
risk threshold is determined in reference to a healthy research participant, 

14 Additional Protections for Pregnant Women, Human Fetuses and Neonates Involved in 
Research, 45 CFR 46.102(i) (2018i) (i).
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a patient participant, or a healthy person. The regulations also can be 
interpreted to suggest that cumulative risk over many days is not relevant 
to decision making. Even where there is agreement on a standard, risk 
perception and characterization vary among individuals and stakehold-
ers, leading to inconsistencies in application.

Those same debates and ambiguities become more complex in the 
context of pregnancy studies because they hinge on additional consid-
erations of fetal risk. Specifically, Subpart B provides that a study that 
proposes no “prospect of direct benefit” to the pregnant woman or fetus 
can be performed if fetal risk is assessed to be “not greater than minimal.” 
A study that proposes a prospect of direct benefit to the pregnant woman, 
the fetus, or both can go above the minimal risk threshold.15 National-
level approval by HHS is required for research that does not fit those 
requirements, although reportedly none has been sought (Saenz et al., 
2017). Should an assessment of fetal risk take into consideration that the 
fetus of a pregnant woman with a medical condition may already be at 
elevated risk compared to the fetus of a healthy pregnant woman? Should 
the “daily life” risk standard account for whether a pregnant woman, and 
by extension her fetus, live in an unhealthy or dangerous environment, 
relative to other participants? Notably any such determinations would be 
inherently subjective.

The definitions of both risk and benefit are subject to variable inter-
pretations, and little regulatory guidance exists, particularly for mini-
mal risk (Blehar et al., 2013; Mastroianni et al., 2017; NVAC, 2017). In 
practice, this lack of clarity often results in conservative interpretations 
by decision makers that discourage conducting research with pregnant 
women (Mastroianni et al., 2017). IRBs do not have sufficiently clear guid-
ance to evaluate appropriate study designs and safeguards for including 
pregnant women in clinical research that would permit their inclusion 
(Krubiner et al., 2016; Strong, 2011; White et al., 2021).

As more research with pregnant women is conducted, IRBs would 
benefit from assistance interpreting Subpart B from the HHS Office for 
Human Research Protections (OHRP). As discussed in Chapter 3, OHRP 
can help IRBs provide feedback on research protocols involving pregnant 
and lactating women and minimize harm to research participants by pro-
viding IRBs with clear guidance on safely conducting research in those 
populations. Further, guidance from OHRP on interpreting Subpart B can 
help to mitigate liability for regulatory-compliant institutions and their 
IRBs, in the same way that FDA guidance, discussed above, can mitigate 
liability for regulatory-compliant sponsors.

15 Additional Protections for Pregnant Women, Human Fetuses and Neonates Involved in Research, 
45 CFR 46.204.
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MITIGATING LIABILITY FOR SPONSORS, RESEARCH 
INSTITUTIONS, AND INVESTIGATORS

Although there are mitigation strategies that differentially mitigate 
liability for industry sponsors, investigators, and institutions, some new 
and existing programs mitigate liability for all these stakeholders. Some 
of these concepts, such as clinical trial insurance, are currently in use by 
many stakeholders conducting clinical research but could be expanded to 
provide coverage for research involving pregnant and lactating women. 
Other strategies, such as a no-fault system for research-related injuries for 
pregnant and lactating women and tort reform, do not currently exist but 
could be created to mitigate liability for research stakeholders.

Clinical Trial Insurance

Clinical trials insurance covers the costs of compensation and legal 
fees if a participant suffers an injury or harm as a direct result of tak-
ing part in a clinical trial. It can be an essential tool in helping spon-
sors and others involved in the conduct of clinical trials protect their 
reputation, assets, and future research endeavors from potential liability 
and losses that may result from clinical trials. Such insurance may also 
help gain trust and confidence from the participants, regulators, inves-
tors, and other partners involved in clinical trials. Most policy holders 
are manufacturer–sponsors of clinical trials, but universities and other 
research institutions can also purchase insurance.16 However, many large 
sponsors of clinical research often self-insure up to a certain amount and 
purchase reinsurance for large trials with potentially large liabilities. Most 
insurance policies extend beyond the sponsor to protecting other entities 
in the trial, such as IRBs, investigators (assuming protocols are followed), 
and contract research organizations.17

Although most payments from insurance come from a claim being 
filed and either settled or through the finding of fault in the tort sys-
tem, most insurance policies provide some limited coverage for medical 
expenses if a participant is injured during a clinical trial.18 In the event 
that an injury or illness occurs as the result of participation in the trial, 
including exposure to the treatment under study, the insurance policy 
covers the medical expenses up to a sublimit for any subject who is 
treated in a medical facility, called “med pay” (Dyson, 2023). The med 
pay system is usually a no-fault system, but the sublimit for expenses is 
usually fairly low.

16 As presented to the committee in open session by Jason Malone on March 23, 2023.
17 As presented to the committee in open session by Jason Malone on March 23, 2023.
18 As presented to the committee in open session by Jason Malone on March 23, 2023.
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Clinical trial insurance may mitigate liability for institutions and investi-
gators by providing even modest compensation for research-related injuries 
and providing liability coverage should claims arise. However, institutions 
may be hesitant to purchase these plans because of their cost. If investiga-
tors were able to use federal grant funds to purchase clinical trial insur-
ance, this would provide insurance for the investigator and their institution 
should any claims arise, therefore mitigating liability for the institutions and 
investigators. NIH currently covers clinical trial insurance as an allowable 
expense when clinical research sites are in countries that require clinical 
trial insurance (Henry et al., 2015). This policy could be extended to U.S. 
trial sites, allowing more investigators to purchase clinical trial insurance.

Obtaining trial insurance for research that includes pregnant women 
may be more difficult than for research that does not include pregnant 
women because of the uncertainty or potential severity of the risks 
involved (Manningham-Buller and Brocklehurst, 2022; Mastroianni et al., 
2017). For example, the sponsors of an Ebola treatment trial were unable 
to get insurance coverage if they included pregnant women, despite 
strong recommendations from the World Health Organization that this 
population be included (Gomes et al., 2017). Taking steps to mitigate 
risk, many of which overlap with liability mitigation strategies, may help 
insurance underwriters feel more comfortable underwriting for research 
involving pregnant and lactating women and may result in better terms 
and conditions from the insurers. Because most trials exclude pregnant 
and lactating women before attempting to obtain insurance, challenges 
with obtaining insurance have so far not been as prominent an obstacle 
as other factors (NASEM, 2023).

Current federal regulations do not require researchers, institutions, 
or sponsors to provide medical care or compensation to those who are 
injured during clinical trials, and this has caused most academic institu-
tions and government agencies to opt out of providing a compensation 
system (Henry et al., 2015). A study done in 2014 found “More than half 
of the U.S. research institutions surveyed do not offer free medical care or 
other compensation for research-related injuries,” with less than 5 percent 
offering an “unconditional compensation” for harmful effects or injuries 
that resulted from the experimental intervention (Henry et al., 2015). While 
there was an increase in the number of institutions providing coverage from 
2000 to 2015, the overall drive to develop a compensation system is unlikely 
to change without government pressure (Resnik et al., 2014).

No-Fault Administrative Compensation Systems

No-fault compensation systems include the National Vaccine Injury 
Compensation Program (VICP), described in detail in Box 4-1, and the 
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BOX 4-1 
National Vaccine Injury Compensation Fund

The National Vaccine Injury Compensation Program (VICP) was created by 
the National Childhood Vaccine Injury Act of 1986 (HRSA, 2023c) after several 
lawsuits against vaccine manufacturers and health care providers threatened the 
risk of vaccine shortages and reduced vaccination rates (HRSA, 2023c). The 
program officially began accepting petitions in 1988, and even now, petitioners 
can receive compensation through a settlement even if a finding of harm from a 
covered vaccine is not made (HHS, 2019). There are two types of cases filed with 
the VICP: table injury cases and “non-table” or causation and fact cases. Table 
injury cases involve vaccines listed in the Vaccine Injury Table and make up most 
cases. All claims must meet the table’s injury criteria and symptom onset to qualify 
for compensation. Those that file table cases are typically fast-tracked to the dam-
ages and compensation stage (Gentry, 2023). Non-table or causation and fact 
cases typically proceed as a standard litigation case, but it does not require the 
individual to provide proof of fault. While not required, most cases must provide 
sound and reliable scientific or medical explanations for the causation of injuries 
(Gentry, 2023).

Claims, Adjudication, and Funding

All petitions must be filed within 3 years after the first symptom of the alleged 
vaccine injury or within 2 years of the death and 4 years after the first symptom of 
the suspected vaccine injury that resulted in death (HHS, 2019). The VICP is fund-
ed by the Vaccine Injury Compensation Trust Fund from a $0.75 tax on vaccines 
recommended by the Centers for Disease Control and Prevention (CDC) for routine 
administration (HRSA, 2023a; Sands Anderson Vaccine Injury Legal Team, n.d.).

Challenges

The VICP suffers from limited staff, which is leading to a severe backlog of 
claims. When the program was first established, claims were expected to be re-
solved in less than a year. However, the Government Accountability Office (GAO) 
reports on the VICP have shown that claims take much longer (GAO, 1999, 2014). 
In a report that looked at petitions filed between 1999 and 2014, GAO found that 
the average time for adjudication took 5.5 years, while over half of petitions re-
mained pending for over 6 years. This means that it takes longer to process claims 
through the VICP than through the tort system, which has an average adjudication 
time of just over 2 years (Engstrom, 2015). Another weakness of the VICP is the 
amount of funding provided to those affected. Pain and suffering compensation 
is capped at $250,000, which can pose issues if a pediatric patient experiences 
life-long consequences from a vaccine. Additionally, the program originally in-
tended to have 50 percent of plaintiffs receive full pain and suffering payouts 
and the remaining 50 percent receive half of the maximum payout. According to 
Gentry (2023), it is exceedingly rare for an individual to receive a total pain and  
suffering payout.

A02260_Advancing_Clinical_Research_CH04.indd   135A02260_Advancing_Clinical_Research_CH04.indd   135 5/13/24   12:55 PM5/13/24   12:55 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

136	 ADVANCING CLINICAL RESEARCH

Countermeasure Injury Compensation Program (CICP). The CICP was 
established in 2005 by passage of the Public Readiness and Emergency 
Preparedness Act.19 In the event of a public health emergency or security 
dangers that threaten the United States, the government will support the 
development of countermeasures, and these can be in the form of vac-
cines, medications, medical devices, diagnostic test kits, or other items 
used to diagnose, prevent, or treat the emergency event (HRSA, 2023b). 
The CICP compensates for severe injuries or deaths that occur from the 
administration or use of a specific countermeasure (HRSA, 2023b). Some 
previously covered public health threats were COVID-19, Ebola, pan-
demic influenza A, smallpox, and anthrax (HRSA, 2023b). One important 
factor with the CICP is that liability protection is only enacted when a 
public health emergency declaration is made, it is only provided as a 
last resort for those seeking compensation, and the available funds are 
adjusted based on the type and severity of the emergency (HRSA, 2023b). 
No-fault systems have been particularly useful for granting compensa-
tion to injured participants as a finding of negligence is not necessary to 
receive compensation (Weiler, 1993).

Allowing research participants to choose an alternative to the tort 
system—such as a national system of no-fault compensation for injuries 
related to research involving pregnant and lactating participants—could 
achieve several aims. First, it would increase the likelihood that pregnant 
and lactating participants and their offspring or surviving kin would 
receive some financial recompense for harms that were probably caused 
by their participation in the research (Mariner, 1994). Second, such a sys-
tem would redirect some—but not necessarily all—claims of harm away 
from the courts and into the no-fault system, which, by definition, does not 
assign blame to, or impose liability on, the individuals or institutions that 
sponsored or conducted the research, which means that the harms to repu-
tation and morale caused by a finding of fault would be absent. Third, a 
no-fault compensation program for research-related injuries could diminish 
the fear those conducting the research have of large and unpredictable jury 
damage awards; payments by the research sponsors to fund the no-fault 
system would be more predictable and probably much smaller.

However, there are limitations to what a no-fault compensation pro-
gram can accomplish. First, the amount of financial compensation through 
a no-fault system tends to be less than what could be awarded through the 
tort system (Engstrom, 2011). In addition, unlike the tort system, some no-
fault compensation systems lack the element of deterrence. Whereas the 
tort system incentivizes sponsors, research institutions, and investigators 

19 Public Readiness and Emergency Preparedness Act, Public Law 109-148, 109th Cong., 
(December 30, 2005).
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to optimize quality and minimize harm, no-fault compensation systems, 
depending on their design, may weaken or eliminate that incentive.

Since the evidence outlined in Chapter 2 points to limited liability 
for research with pregnant women and virtually no liability for research 
involving lactating women and there is not a national no-fault com-
pensation program for clinical research generally, the most compelling 
argument for a no fault-compensation program for research involving 
pregnant and lactating women is that it is a better mode for compensation 
for research-related injuries, rather than a way to mitigate liability. While 
the committee supports compensating pregnant and lactating women and 
their offspring who are harmed when contributing to the societal benefit 
of clinical research, it has struggled to find reasons to create a national 
no-fault compensation program solely for pregnant and lactating research 
participants and their offspring. As many others have advocated (HEW, 
1977; Mariner, 1994; Research, 1982), the committee favors a national no-
fault compensation program for all clinical research participants, includ-
ing pregnant and lactating women, but it is beyond this committee’s 
charge to recommend such an all-encompassing system.

Although the committee is not recommending a national no-
fault compensation program, some of the practical considerations for 
implementation of such are worth noting. There are numerous practical 
challenges to implementing a no-fault compensation program for research 
including pregnant and lactating women, particularly in regard to their 
offspring. A special challenge involves separating compensable research-
related injuries from cases in which fetal demise or a child’s congenital 
condition is unrelated to research participation (Mariner, 1994).

Discerning whether a child’s injuries arose from or merely during 
parental participation in clinical research during pregnancy or lactation 
could be difficult or impossible because of the following reasons:

•	 Normal conception, gestation, and birth produces a wide range 
of congenital abnormalities or poor outcomes at baseline in off-
spring, including many that only become apparent later in child-
hood, but the occurrence of which led some parents to search for 
a singular cause to blame.

•	 The manifestation of injuries that affect prenatal development may 
be separated in time from exposure to the drug in the clinical trial.

•	 Rather than a defined set of adverse consequences (as is, for exam-
ple, the case with childhood vaccinations, for which a federal com-
pensation program exists), the wide variety of medical products in 
question would create a much larger list of conditions in children, 
some of which might be very rare, which could lead to prolonged 
and complex investigations into causation and in some cases a 
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child who suffered an injury in utero because of an investigational 
product would (unfairly) not be compensated by the system. The 
latter problem could be addressed by lowering the standard of 
proof of causation in the no-fault system (Mariner, 1994).

Although issues of causation are a challenge in the tort system as well, 
the tort system is set up to litigate individual cases to establish causation. 
To establish causation for individual cases on a national scale would dras-
tically slow down payments in a national compensation program, leading 
to many of the same issues seen in the tort system. In fact, as covered in 
Box 4-1, this is what has happened with the VICP, leading to slower pay-
ments for claims than the tort system (Engstrom, 2015).

Tort Reform

Given the problems with the tort system and the potentially large 
awards that may result from the system, some have suggested tort 
reforms as a potential solution to mitigate liability (PRGLAC Task Force, 
2020). Tort reform involves any attempt by lawmakers to make it more 
difficult for plaintiffs to file lawsuits or limit the amount of compensation 
a plaintiff may recover when filing a lawsuit. However, the tort system is 
already a difficult-to-navigate and inequitable system for some plaintiffs 
who have a meritorious claim (Franklin, 1967; Lytton et al., 2011; Mello, 
2023).

There is a lot of imprecision in who is awarded money through the 
system. Unfortunately, not everyone with a meritorious claim is awarded 
compensation, and inequities exist among claimants with similar injuries 
(Lytton et al., 2011). This is partially because the tort system can prove 
inaccessible to injured parties, leading to only major cases being brought 
because of the expense of bringing a lower severity case. There is also 
an equity problem with the tort system, as the lower a person’s income, 
the lower the economic damages awarded (Paez and Liscow, 2022). If 
an attorney is working on a contingent fee, then lower damages awards 
mean a less attractive plaintiff for attorneys (Mello, 2023). In a survey 
of attorneys, over half of the attorneys were not willing to accept a case 
unless the expected damages were at least $250,000, even if they were 
almost certain to win the case (Sheperd, 2014). In cases with a less certain 
outcome, most attorneys required a minimum of $500,000 in damages to 
accept the case.

Therefore, the committee considered, but does not recommend, a 
mitigation strategy that places a cap on liability for investigators con-
ducting research on therapeutics used during pregnancy and lactation 
(PRGLAC Task Force, 2020). There is some evidence that such tort reforms 
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do reduce levels of malpractice litigation, and they certainly reduce the 
amounts of damage awards (Yu, 2017). However, there is also evidence 
that the decrease in litigation caused by such reforms does not reduce 
provider anxiety about liability. At the same time, those reforms increased 
the likelihood of undercompensation for research-related injuries (DeVito 
and Jurs, 2014) and have a disproportionate effect on awards for those 
with the most serious injuries, as only the most seriously injured will 
have noneconomic damages that meet the limits set by the caps (Hubbard, 
2020).20 Tort reforms are also arguably more likely to disproportionately 
disadvantage women, children, and the elderly, who are more likely than 
men to have a greater proportion of their total damages come from non-
economic loss, such as emotional distress and grief, altered sense of self, 
impaired relationships, and more. Wages lost and health care expenses, 
which are more likely to be awarded to men of working age, have largely 
not been included in conversations around tort reform (Finley, 2004). As 
noted by one law professor, “by limiting noneconomic damages relative 
to economic damages, states may disproportionately reduce damage pay-
ments to women” (Sheperd, 2008). Finally, there is also some evidence 
that there is an increase in adverse patient safety events following adop-
tion of damage caps (Zabinski and Black, 2022), which suggests that 
reform may undermine one of the key goals of the tort system: to deter 
negligent conduct.

MITIGATING CRIMINAL AND CIVIL LIABILITY 
FOR PREGNANT RESEARCH PARTICIPANTS

Complicated privacy concerns have long been an issue for research 
involving pregnant women, often stemming from a state’s stated inter-
est in minimizing any risk to fetuses while in utero. For example, an 
IRB at the University of South Dakota encountered such privacy issues 
when the IRB was presented with a protocol for a five-state study of fetal 
alcohol syndrome that involved identifying and monitoring women who 
drink during pregnancy. South Dakota law, however, requires officials 
to report behavior the state defines as abusive toward a fetus, including 
drinking alcohol. At that time, investigators were unable to offer research 
participants a certificate of confidentiality or other privacy protection 
because of state law. As a result, women who volunteered for the study 
were at risk of being reported to state officials and potentially facing legal 
repercussions because of their substance use while pregnant. Ultimately, 
the governor’s office wanted the study to proceed because its objectives 

20 N. Broward Hosp. Dist. V. Kalitan, 219 So. 3d 49 (Fla. 2017).
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involved a positive intervention—helping pregnant women with drinking 
problems with educational interventions intended to help them maintain 
sobriety. Under the state’s decision, the women would still be reported 
to the state, but the state would take no action against participants of the 
study (IRB Advisor, 2003).

As covered in Chapter 2, the U.S. Supreme Court decision in Dobbs v. 
Jackson Women’s Health Organization overturned its previous rulings that 
the U.S. Constitution protected the right to an abortion. Post-Dobbs, the 
breadth of privacy issues may increase as states propose and enact new 
laws aimed at preventing abortion, protecting fetal life, and regulating 
the bodies and choices of pregnant women. The current legal environ-
ment, including its instability, underscores the importance of protecting 
the confidentiality of all information about trial participants’ pregnancies 
and use of abortion services (Appendix E).21

The post-Dobbs climate may affect how researchers record pregnan-
cies among subjects and whether and how that information is protected 
from disclosure. In many clinical trials involving nonpregnant subjects, 
initial and periodic pregnancy tests are a standard part of trial protocol. 
These tests are deemed necessary when a trial’s protocol requires exclu-
sion of pregnant women, yet they may also detect early pregnancies 
that would have otherwise gone unnoticed because of high rates of first 
trimester miscarriages. A positive pregnancy test during the course of a 
trial is typically considered a “reportable event,” so participants must be 
willing to report their pregnancies and feel secure doing so, particularly 
if they are considering an abortion. According to Aoife Brennan, chief 
executive officer of Synlogic:

[Dobbs] is forcing people involved in clinical research to rethink some-
thing as simple as pregnancy tests, which had once been taken for 
granted, and plan for the possibility that research sponsors and study 
sites will be required to share pregnancy and outcome data with state 
officials. (Skerret, 2022)

According to a recent analysis on potential implications of Dobbs, “the 
simple fact that a research participant is not pregnant nor has given birth, 
but a test indicates that they were pregnant during research, could put 
them at risk of legal action” (Sugarman et al., 2023).

In most if not all cases, the information reported to states maintains 
the patient’s confidentiality and does not provide their name or other 
personally identifiable information. However, where a state has banned 
or severely restricted abortion, state officials may seek such identifiable 

21 Appendix E can be viewed online at https://nap.nationalacademies.org/catalog/27595.
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information in pursuit of criminal charges, which may involve partici-
pants, investigators, or the investigators’ institutions.

Overall, the risk of criminal and civil liability will likely increase 
post-Dobbs for participants, investigators, and their institutions involved 
in research with pregnant women. This will be particularly true in states 
with fetal personhood laws, fetal homicide laws, or where state child 
abuse statutes have been interpreted to encompass risky behavior by a 
pregnant woman that may affect her fetus (Appendix C).22 Researchers 
have also posited that:

It is easy to imagine that in a legal context where fetal harm is more likely 
to result in criminal penalties, especially among women of color . . . the 
research community might conclude that a study with pregnant persons 
is too risky to justify—to funders, to research oversight boards, or to preg-
nant persons themselves. (Waggoner and Lyerly, 2022)

The potential for criminal and civil liability depends on how far states 
are willing to push their antiabortion and fetal protection laws. While 
some states may limit their actions to research explicitly studying drugs 
intended to induce an abortion, others could go further, seeking to impose 
liability on those involved in clinical research that may harm a fetus or 
result in fetal death. The liability could stem from a state’s abortion laws, 
fetal personhood laws, child endangerment and abuse laws, or other 
criminal laws.

Certificates of confidentiality (CoCs) provide an important tool to 
protect research participants against privacy breaches. CoCs were created 
to provide participants with greater certainty that their privacy concerns 
are addressed, so participants who have such concerns would be willing 
to participate in research (UVA, n.d.). CoCs likely provide privacy pro-
tections in many of the contexts involving pregnant women in clinical 
research. However, many research institutions, IRBs, and investigators 
do not understand the full statutory power of CoCs and therefore dis-
count the privacy protections that they afford. These stakeholders may 
also misunderstand the complexities of the privacy protections that they 
afford and may unwittingly undermine the privacy protections provided.

The CoC is a federal statutory device that protects identifiable, sen-
sitive information collected during “biomedical, behavioral, clinical, or 
other research” from compelled disclosure (UVA, 2019). Specifically, if 
a law enforcement officer, prosecutor, legislator, civil litigant, or other 
party seeks to compel information about a research participant through a 
subpoena or warrant, a CoC allows the researcher to refuse the disclosure 
and bars the use of that information as evidence. By protecting researchers 

22 Appendix C can be viewed online at https://nap.nationalacademies.org/catalog/27595.
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and institutions from being compelled to disclose information that would 
identify research subjects, a CoC can help achieve the research objectives 
and promote participation in studies by assuring confidentiality and pri-
vacy to participants.

A recent analysis demonstrates that legal challenges to the privacy 
protections afforded by CoCs will likely fail, with the possible excep-
tion of challenges based on constitutional criminal defense rights (Ram 
et al., 2022). CoCs are therefore a remarkably strong tool for protecting 
privacy rights, and there is reason to believe that they can be relied 
upon to protect pregnant participants’ privacy. In research contexts, 
CoCs add a layer of protection that may not be available under the 
Health Insurance Portability and Protection Act (HIPAA). HIPAA allows 
a covered entity to refuse a subpoena or a warrant; HIPPA does not 
compel a covered entity to do so. In contrast, recent amendments to the 
law governing CoCs prohibit researchers from disclosing “any identifi-
able, sensitive information about [an] individual . . . that was created or 
compiled for purposes of the research.”23 Moreover, although the stat-
ute that authorizes CoCs does permit disclosures “as required by fed-
eral, state, or local laws” (e.g., public health reporting requirements),24 
researchers may not do so unless they have obtained the consent of the 
participant.25 Nonetheless, researchers in states where their institutions 
may be subject to political or other pressures to comply with state- or 
court-mandated demands for information should also recognize that 
their efforts to protect the private information of their participants may 
be hampered by institutional pressures.

Legally, the issuance of CoCs is automatic for all NIH-funded 
research that collects or uses identifiable, sensitive information; research 
funded by agencies other than NIH may be granted a CoC automatically 
through the funding agency if the agency issues them. If the research is 
funded by an agency that does not issue CoCs, investigators may apply 
to NIH for a CoC. Researchers not engaged in federally funded research 
are eligible to apply for a CoC at NIH. As a result, large volumes of 
research data are now covered by CoCs and therefore may be beyond 
the reach of state and federal law enforcement, legislative bodies, and 
other authorities. CoCs provide some reassurance to participants that 
their data are safe and protected from disclosure or use in legal pro-
ceedings. As a result, participants may feel more comfortable about 
participating in research.

23 Research and investigations generally, 42 U.S.C. §241(d)(1)(D).
24 Research and investigations generally, 42 U.S.C. §241(d)(1)(C)(i).
25 Research and investigations generally, 42 U.S.C. §241(d)(1)(C)(iii).
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CONCLUSIONS

Conclusion 4-1: Regulatory ambiguity in Subpart B and resulting uncertainty 
related to risk assessment have contributed to the exclusion of pregnant women 
from clinical trials.

Conclusion 4-2: Close adherence to federal guidance and regulations relevant to 
clinical research may provide evidence that may mitigate liability for sponsors, 
institutions, and investigators.

Conclusion 4-3: No-fault compensation programs for research-related injuries 
are a factor that may help mitigate liability for sponsors, institutions, and inves-
tigators. This mitigation strategy is not specific to research involving pregnant 
and lactating women; rather, it would mitigate liability for all human subjects 
research. A national no-fault compensation program would provide an impor-
tant benefit to all clinical research participants.

Conclusion 4-4: Clinical trial insurance is a factor in mitigating the financial 
uncertainty associated with liability for institutions and their investigators by 
providing certain coverage for research-related injuries and insuring against po-
tential liability claims. However, these insurance plans may be cost prohibitive 
for many institutions. Adding clinical trial insurance as an allowable expense 
for federal grants supporting research including pregnant and lactating women 
can help to offset some of these costs.

Conclusion 4-5: Certificates of confidentiality help protect the privacy of re-
search participants, which can mitigate their exposure to liability arising out 
of state laws concerning fetal harm arising in the course of clinical research.
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5

Dissuasive and Persuasive Factors for 
the Inclusion of Pregnant and Lactating 

Women in Clinical Research

In response to its statement of task, the committee focused on explor-
ing how the real and perceived risks of legal liability can be reduced in 
order to encourage the individuals and organizations that are involved in 
the development, testing, oversight, approval, and marketing of medica-
tions and vaccines to include pregnant and lactating women in clinical 
research. If a sponsor or other stakeholder considers conducting studies 
with pregnant and lactating women, it evaluates the reasons for and 
against doing the research, incorporating considerations related to uncer-
tainties and assessments of legal liability exposure; potential reputational 
losses; and financial, technical, and practical considerations associated 
with the complexity of the trial, among others. For pharmaceutical com-
panies in particular, factors that enter into the decision-making process 
include the state of the science concerning the disease or condition, path-
way, and the investigational product; the unmet medical need; the cost 
and complexity of the laboratory, preclinical, and clinical research; when 
and whether the company will be able to recoup its costs; the competitive 
landscape; and regulatory requirements.1 Companies may also weigh the 
decision to conduct research with pregnant and lactating women with 
whether data on safety and efficacy could be collected in animal models 
or through postmarketing studies, such as pregnancy registries.

If the considerations against doing the research outweigh those 
in favor of doing the research—for example, because of unpredictable 

1 As presented to the committee by Kirke Weaver in open session on June 16, 2023.
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liability exposure, uncertain financial return, and ambiguity in regulatory 
requirements—the sponsor and others are likely to decide not to include 
pregnant and lactating women in research. Thus, decisions to pursue 
research involving pregnant and lactating women are influenced by per-
ceptions of liability that are inextricably intertwined with other factors that 
have contributed to the exclusion of pregnant and lactating women from 
clinical research. For example, a decision about the appropriate selection 
of participants is only one step in the product’s research and development 
process, and potential liability is only one factor—and not necessarily the 
decisive one—in deciding whether to conduct research with pregnant and 
lactating women. Importantly, changing one or more factors could offset 
and overcome potential liability concerns, and addressing interrelated 
factors together could affect how a stakeholder views liability in the deci-
sion to do research with pregnant and lactating women.

Because of the interconnected relationship between liability and other 
such factors, and because factors that enter into decisions to include preg-
nant and lactating women in research are sometimes termed liabilities 
even though they involve no legal risk, this chapter presents the commit-
tee’s consideration of several factors that can affect liability assessments 
and contribute to stakeholder decision making concerning the inclusion 
of pregnant and lactating women in research.

FACTORS THAT DISSUADE SPONSORS AND 
INVESTIGATORS FROM INCLUDING PREGNANT 

AND LACTATING WOMEN IN RESEARCH

The factors that dissuade the various stakeholders in the develop-
ment and use of medical products from including pregnant and lactating 
women in clinical research affect the entire pathway of medical product 
development, from preclinical studies to postapproval surveillance. This 
chapter explores these dissuasive factors, which include the following:

•	 Culture of exclusion
•	 Recruiting and enrolling patients
•	 Lack of expertise in research involving pregnant and lactating women
•	 Reputational risk
•	 Cost and complexity
•	 Lack of financial incentives

As noted above, these factors interact with the potential for legal liabil-
ity; they also interact with one another and other factors that are perceived 
as potentially persuasive factors. For example, a lack of financial incen-
tives to conduct a trial with pregnant and lactating women is worsened 
by the potentially high costs of conducting such a trial, including the 
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sponsor’s coverage of potential liability. The financial considerations make 
it less likely that these trials will be conducted, thus contributing to the 
problem of a dearth of expertise in research involving pregnant and lac-
tating women. Many of these factors overlap and affect one another; any 
mitigation strategies must take these relationships into account.

Culture of Exclusion

Pregnant and lactating women have historically been excluded 
from research; this is one of the most entrenched barriers to conducting 
research on pregnant and lactating women and has become a cultural 
mindset (Little and Wickremsinhe, 2017; Trahan et al., 2021; White et al., 
2021). Gender bias has deep social roots that extend far beyond medicine, 
but there is no question that its effects are still felt in medicine. Women 
were systematically excluded from health professions in the nineteenth 
century, mirroring their exclusion in many other businesses and profes-
sions (Starr, 1982). This underrepresentation resulted in an underfunding 
of research related to women’s health (Mirin, 2021).

By the mid-twentieth century, medical research became centered on 
the notion of the male norm (Cotton, 1990). This meant that between 
World War II and 1994, most clinical research focused on men (usually 
White men). Some of this point of view was sociological, an adoption of 
male perspective viewing the female physiology as the deviant (IOM, 
1994). Some of this point of view was expedient; female sex presents a 
more complicated medical model. The physiological changes associated 
with the menstrual cycle add significant variation to testing a drug or 
other treatment. And females, at least until menopause (which is associ-
ated with its own hormonal variability), can become pregnant. Paradoxi-
cally, although female variation was a recognized challenge in research, it 
was generally assumed that women would respond similarly to men once 
drugs were on the market (IOM, 2001; Liu and Mager, 2016).

The thalidomide and diethylstibestrol (DES) experiences furthered 
the idea that women of childbearing age and pregnant women should be 
excluded from trials even though those events were not the result of clini-
cal trials. In fact, it is likely that had clinical trials for thalidomide and DES 
applied modern study design, these trials would have significantly mini-
mized the damage by revealing that thalidomide was teratogenic and that 
DES was ineffective for use in pregnancy (see Chapter 2).2 Revelations of 
abuses in human research led to calls for additional protections, especially 

2 Although DES was also teratogenic and caused harm in the female offspring of those 
who took DES while pregnant, those harms likely would not have been uncovered by an 
appropriately conducted clinical trial because of the long-term follow-up that would be 
needed to identify the adverse event.
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for vulnerable populations. Subsequently, the U.S. Food and Drug Admin-
istration (FDA) adopted guidance in 1997 that advised against including 
women of childbearing potential in Phase I and Phase II clinical studies 
(FDA, 1997). In excluding women with the potential to become pregnant, 
the focus was on the protection of not just an existing fetus, but on the 
protection of a potential fetus.

Only 2 years later, the Belmont Report recommended that the princi-
ple of justice guide the fair inclusion of research participants (HEW, 1979), 
and in 1994, an Institute of Medicine committee directly recommended 
that pregnant and lactating women not be excluded from clinical studies 
(IOM, 1994). However, the recommendations focused on pregnant and 
lactating women from the IOM report were largely not translated into 
law, policy, or practice. Instead, a culture of fetal protection surrounded 
the question of women’s participation.

In the late 1980s, the National Institutes of Health (NIH) began to 
encourage the inclusion of women and minorities in clinical research. The 
NIH Revitalization Act of 1993 (Public Law 103-43) required the inclu-
sion of women of childbearing age and minorities in federally funded 
clinical studies. However, as mentioned in Chapter 1, while there has 
been a growing recognition of the need to include pregnant and lactating 
women in clinical trials in recent years—such as through the Task Force 
on Research Specific to Pregnant Women and Lactating Women—the 
long-standing culture of an exclusion mindset persists, preventing the 
generation of needed evidence to support medical treatments for preg-
nant and lactating women.

This lack of evidence generation applies to both understanding 
the safety and efficacy of approved products in pregnant and lactating 
women, as well as a lack of development of medical products for condi-
tions specific to pregnancy and lactation. For example, pregnant women 
were paradoxically excluded from the initial COVID-19 vaccine trials, 
despite evidence that pregnant women were at risk for more severe com-
plications and at greater risk of death (Rubin, 2021), which also placed 
their fetuses at risk. The exclusion from trials, and the higher risk of severe 
outcomes from COVID-19 infection, made it challenging for patients and 
their providers to make informed decisions about vaccination (Minkoff 
and Ecker, 2021; Riley, 2021).

In addition to the historical precedent of exclusion, there are several 
cultural mindsets that contribute to the culture of exclusion: the “fetus-
first” mentality, the precautionary principle, and an underappreciation 
of the benefits of inclusion. In the fetus-first mentality, the life and 
well-being of the fetus is prioritized over the life and well-being of the 
pregnant woman (Milne, 2020). With the 2023 Supreme Court decision 
in Dobbs v. Jackson Women’s Health Organization holding that each state 
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may determine how to balance the rights of the fetus against the rights 
of the pregnant woman, some states have moved to adopt “fetal person-
hood” laws, in which a pregnant woman can be held criminally liable 
for the injury or death of the fetus (Carpenter, 2023). These laws could 
target pregnant women who take medications that have the potential 
to cause fetal harm, whether in the course of regular treatment or in a 
clinical trial (Carpenter, 2023). These laws—and the associated mental-
ity—further the culture of exclusion, affect the behavior of health care 
providers, and impede research on women’s health generally (Paltrow, 
2022).

A second factor that contributes to the culture of exclusion is the pre-
cautionary principle and how it is often applied in the context of pregnant 
women. The precautionary principle, commonly associated with environ-
mental hazards, reverses the burden of proof by requiring that an inter-
vention or action be proven safe before it is implemented (Kukla, 2016). 
When applied to research in pregnant women, this principle is often 
understood to mean that pregnant women should be entirely excluded 
from clinical research because of the risk of fetal harm (Lyerly et al., 2008). 
This interpretation has been incorporated into both policy and practice, 
resulting in the routine and systematic exclusion of pregnant and lactat-
ing women from research (Kukla 2016). For example, Subpart B of the 
HHS regulations requires research involving pregnant women that does 
not confer either a direct benefit to the pregnant woman or the fetus to 
involve no more than “minimal risk.”

Although the policy does allow for pregnant women to be enrolled 
in research that confers more than “minimal risk” if it offers the poten-
tial for direct clinical benefit to the pregnant woman or the fetus, in 
practice, many institutional review boards (IRBs) interpret this policy 
conservatively, resulting in the exclusion of pregnant women from clini-
cal research, as discussed later in this chapter. However, the exclusion of 
pregnant and lactating women does not serve to eliminate risks of harm 
to this population; in fact, exclusion itself presents risks of harm owing 
to the lack of evidence on safe and effective treatments for pregnant and 
lactating women.

Much attention has been given to the potential harms of including 
pregnant and lactating women in research, but there has been less con-
versation and deliberation about the benefits of inclusion; this lack of 
appreciation for the benefits of inclusion is another factor that drives the 
culture of exclusion. Without fully appreciating the benefits of research 
for the health and well-being of pregnant and lactating women and their 
offspring, and without recognizing the interconnected nature of the health 
of pregnant and lactating women and their offspring or the harms to those 
populations from untreated or inadequately treated medical conditions 
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resulting from pregnant and lactating women’s exclusion from research, 
decision-making stakeholders—including IRBs, research institutions, cli-
nicians, and potential research participants—may view research as too 
risky an endeavor. Yet, pregnant women may choose, and indeed do 
choose, to enroll in clinical research for a variety of perceived benefits. 
These include close monitoring from research staff, early access to a new 
medical product, the potential for better outcomes for themselves and 
their fetuses, and the ability to help individuals who may be in similar 
situations as them in the future (Kenyon et al., 2006; Meshaka et al., 2017; 
Smyth et al., 2012).

Recruiting and Enrolling Participants

The reasons pregnant women participate in clinical trials are the same 
reasons that people generally participate in trials: aspirational benefits 
and altruism (van der Zande, 2018). Despite this, recruiting and enrolling 
participants in clinical research is challenging and many of the factors 
that may be challenging for enrollment in clinical trials can be heightened 
during pregnancy or while caring for a newborn or child. Pregnancy 
and early parenthood can be stressful—particularly if a medical issue 
arises—and being confronted with a decision about participation in a trial 
can further complicate an already stressful set of circumstances (Kenyon 
et al., 2006; Manningham-Buller and Brocklehurst, 2022). Clinicians—who 
often serve as the gatekeepers to clinical research—may be unaware of 
potential studies or unwilling to refer their patients to studies (Frew et al., 
2014; van der Zande et al., 2016). If patients are aware of investigational 
studies, they are likely to have concerns about the safety of participation 
for themselves and their fetus or baby, as well as questions about pos-
sible benefits (NASEM, 2023; Rodger et al., 2003). Pregnant and lactating 
women often have a strong preference for their own provider and may 
be hesitant to join a study that requires them to visit a different provider 
(Frew et al., 2014).

Although not specific to pregnant or lactating participants, transpor-
tation, access to the study site, and related expenses can all be significant 
obstacles for participation, especially for lower-income patients (Frew et 
al., 2014; NASEM, 2023). Some patients, particularly those from historically 
marginalized groups, may distrust the research enterprise or the health 
care system, owing to past harms such as the U.S. Public Health Service 
Syphilis Study at Tuskegee and the unauthorized use of Henrietta Lacks 
HeLa cells, as well as current harms of not being believed, in addition 
to racism and bias experienced while receiving health care or trying to 
access health care (Frew et al., 2014; Le et al., 2022; NASEM, 2023; Russell 
et al., 2008). Lactating patients may be hesitant to participate in research 
because of concerns about disruption of breastfeeding, maintaining their 
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milk supply, cost constraints related to formula feeding and supplemen-
tation, and any potential effect on their babies’ health (Zhao et al., 2018).

Furthermore, traditional pharmacokinetic studies to determine the 
exposure to a drug usually require serial blood draws over a period of 
6–24 hours, which can be disruptive to pregnant and lactating women, 
particularly for those farther along in their pregnancy or who have mul-
tiple young children including the child or children they are breastfeeding 
(NASEM, 2023). These studies may also require pregnant participants to 
return to a study site multiple times throughout their pregnancy and post-
partum to determine how physiological changes throughout pregnancy 
affect the pharmacokinetics of medications (Avram, 2020). Finally, preg-
nant and lactating women may have a job outside the home or caregiving 
responsibilities that they are unable or unwilling to disrupt in order to 
participate in a trial (Keitt, 2013; NASEM, 2023).

While beyond the scope of this committee, implementing evidence-
based strategies for successfully recruiting participants may require 
enhanced support for investigators and pregnant and lactating women 
who wish to conduct or participate in clinical research. Evidence points 
to several factors that may positively influence pregnant women’s deci-
sions to participate in clinical studies, including ease of transportation 
and access to research sites, supportive attitudes from family and friends, 
and studies using community-based methods (Frew et al., 2014). At a 
minimum, clinical investigators must account for cultural considerations, 
particularly during the informed consent process, and respect the roles of 
family members, spiritual leaders, and other community leaders during 
the decision-making process.

Lack of Expertise in Research Including 
Pregnant and Lactating Women

There is an absence of relevant expertise among researchers, mem-
bers of IRBs, institutional leaders, and other stakeholders in conducting 
clinical research with pregnant and lactating women. There are a number 
of factors that contribute to this absence of expertise. Because clinical tri-
als have historically excluded pregnant and lactating women, research-
ers, members of IRBs, institutional leaders, and other stakeholders have 
generally been unable to gain the knowledge and experience necessary 
to champion and lead research in this area. Research during pregnancy, 
childbirth, and lactation in general is underfunded; despite high rates 
of maternal morbidity and mortality in the United States, funding for 
research in this area has historically been low (Longo and Jaffe, 2008; 
NIH, 2023d). As a consequence, there is a limited number of grant oppor-
tunities, training, and career development opportunities for researchers 
working in this area (Longo and Jaffe, 2008).
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The limited research funding and opportunities for career advance-
ment coupled with competing financial and clinical demands lead 
clinical investigators to choose other areas of focus, contributing to a 
shortage of a trained workforce with the expertise and professional 
knowledge required to conduct research in pregnant and lactating 
women (Sadovsky et al., 2018). Compounding the lack of advancement 
opportunities is the shortage of obstetricians and gynecologists and 
pediatricians who are trained in the various skills of clinical research 
(NASEM, 2023), including clinical pharmacology for Phase I studies and 
research design, and execution and evaluation for Phases II and III. In 
fact, some residents in obstetrics and gynecology report that research 
is not promoted during their training or is financially disincentivized 
(Oakley et al., 2013).

The lack of expertise among researchers both contributes to, and 
is exacerbated by, the lack of expertise among other stakeholders. For 
example, many IRB members lack training or guidance in assessing the 
risks and benefits of research with pregnant and lactating women (Lyerly 
et al., 2008; Saenz et al., 2017; van der Zande et al., 2016), and they may 
see few, if any, research proposals that include pregnant and lactating 
women. One study of IRB members across the United States found that 
over 67 percent of respondents reported infrequently encountering proto-
cols that included pregnant women (White et al., 2021). As a consequence, 
they may be unable or unwilling even to consider approving such a 
proposal (Saenz et al., 2017). Denial of these proposals further erodes the 
opportunities for researchers to pursue work in this area.

Reputational Risks

Conducting research with pregnant and lactating women carries 
reputational risks for the companies that develop new medical products 
and the researchers and institutions that carry out the studies required 
for licensing. Given that injuries to fetuses and babies have particular 
emotional valence, these stakeholders may fear adverse consequences 
for their reputation if pregnant and lactating women or babies are 
harmed in the course of research, particularly if the research is perceived 
as exploitative or lacking safeguards. For example, researchers and their 
institutions have a desire to maintain a positive reputation for ethical 
research in order to attract future funding. Stakeholders may avoid 
including pregnant and lactating women in research on new medical 
products owing to fears of injuries and negative media attention such 
as that which accompanied the harm to pregnant women and their off-
spring associated with thalidomide, DES, and doxylamine/dicyclomine/
pyridoxine (Bendectin) (Manningham-Buller and Brocklehurst, 2022). 
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Ironically, these high-profile cases involved products that had been 
licensed for use without being tested in pregnant women. Thalidomide 
was prescribed to pregnant individuals to treat nausea, but it was not 
approved in the United States for this indication owing to a lack of 
safety data. Later, thalidomide was found to cause severe congenital 
malformations, notably limb deformities.

Among other uses, DES was prescribed to treat pregnancy complica-
tions but was discontinued after a link was discovered between the use 
of DES and a higher prevalence of cancer in the offspring (see Box 2-1). 
In contrast, many lawsuits were filed against the company that manu-
factured Bendectin, which was approved to treat nausea and vomiting 
during pregnancy, claiming it caused congenital malformations. The cost 
to defend against these lawsuits exceeded the profit made from the drug 
(Green, 1996) even though research found no association with the drug 
and malformations (Willhite, 2005). Nonetheless, the company withdrew 
Bendectin from the market. Another company reintroduced a similar 
combination product in 2013.

Cost and Complexity

The clinical research community has historically resisted including 
women in research owing to concerns that factors such as hormonal differ-
ences, menstrual cycles, menopause, and pregnancy would make research 
more complex, time consuming, and costly (Keitt, 2013; Rothenberg, 1996). 
While there has been significant progress on the inclusion of women in 
general in clinical research in recent years, pregnant and lactating women 
are still routinely excluded in part because of the same concerns about 
complexity and cost (Rothenberg, 1996; van der Zande et al., 2016). Study-
ing the safety and efficacy of a medical product in pregnant or lactating 
women most likely would require separate trials, rather than simply 
including pregnant and lactating women in a trial of the general adult 
population (van der Zande et al., 2016).

Separate trials are needed for pregnant and lactating women because 
study enrollment must be large enough to detect differences between 
treatment and nontreatment groups, meaning that the inclusion of a few 
pregnant and lactating women in a general trial may not produce suf-
ficient information on the safety and efficacy of the product in these sub-
populations. And developing medical products for conditions specific to 
pregnancy and lactation may require even larger trial populations to gain 
FDA approval. However, conducting these trials incurs costs in addition 
to the initial costs of research.

Further, if pregnant and lactating women or other small subpopula-
tions are included in clinical studies, the small numbers of patients may 
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lead to a false finding of a safety signal or a finding of lack of efficacy 
simply because the more subpopulations that get analyzed, the higher 
the chances of a spurious result. This finding could raise questions of 
the safety of the drug overall and delay approval or prevent approval 
of a medical product, which would delay or deny access to a potentially 
effective medical product for populations that could benefit from the 
product and hinder the sponsor’s ability to recuperate its investment in 
the development of the product, as discussed in the section that follows. 
Further, a false finding could cause potential liability postmarketing if the 
product already has FDA approval.

Pregnancy is a complex biological process, and designing and con-
ducting trials that are capable of detecting safety signals in this popula-
tion of rare or delayed events may be more challenging; for example, a 
larger sample size may be required (van der Zande et al., 2016). Phar-
macokinetics and pharmacodynamics may change during pregnancy, 
requiring careful dosing and monitoring (Coppola et al., 2022; Zajicek 
and Giacoia, 2007). Conducting a trial in this population may require 
additional infrastructure and training for investigators; for example, mea-
suring outcomes related to pregnancy and the health of the newborn may 
require years of follow-up monitoring, which requires specific expertise to 
adequately design and run a long-term trial sufficiently powered to detect 
rare events, along with the associated personnel and financial resources 
needed (Dangel et al., 2022).

There are also additional costs and potential delays caused by the 
challenges of recruiting and enrolling these populations in clinical 
research, as discussed earlier in the chapter. There may be other needs in 
the research setting that add costs, such as child care, support for nurs-
ing participants, and the equipment necessary to monitor the health of 
both the adult participant and the fetus or baby. Despite the potential 
increased costs, it should be noted that for research that is funded by 
NIH, NIH guidelines on inclusion of women and minorities specifically 
state that cost is not an acceptable reason for excluding a population from 
a trial, although these guidelines do not apply to industry-sponsored 
research or other research not funded by NIH (NIH, 2017). Current NIH 
R01 grant caps may be too low to support the conduct of adequately pow-
ered clinical studies with pregnant women or the follow-up of offspring 
for prolonged periods.

Lack of Financial Incentives

There are few financial incentives for industry researchers to include 
pregnant and lactating women in clinical research. The market for drugs 
specifically targeted at pregnancy-related conditions is small, and drugs 

A02260_Advancing_Clinical_Research_CH05.indd   158A02260_Advancing_Clinical_Research_CH05.indd   158 5/13/24   12:56 PM5/13/24   12:56 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

DISSUASIVE AND PERSUASIVE FACTORS	 159

for concurrent conditions (e.g., diabetes, hypertension) are already com-
monly prescribed to pregnant women despite the lack of information 
about appropriate dosing and evidence about clinical outcomes in this 
population (Mastroianni et al., 2017). When a drug is approved for use in 
the adult population, approval extends to pregnant and lactating women 
unless explicitly stated otherwise on the product label. Unlike the pedi-
atric market, where additional studies can allow a sponsor to add these 
patients to the label of a drug previously only licensed for use in adult 
patients, additional testing is not needed to allow these drugs to be mar-
keted to pregnant and lactating women.

One potential financial benefit for conducting studies with pregnant 
and lactating women is the advertising privileges that would come with 
conducting safety and efficacy studies in pregnant and lactating women. 
This may confer some financial benefit for manufacturers, as they could 
specifically market the product to these populations, whereas other gener-
ics without this information would not have these capabilities. However, 
the market for a particular product may be too small to be much of a 
financial incentive for sponsors. Thus, a commercial sponsor can expect 
little to no return from funding clinical research with pregnant and lactat-
ing women. Given the competing demands on limited clinical research 
budgets, it is not surprising that research companies would not prioritize 
research with pregnant and lactating women over other studies with the 
prospect of greater financial returns.

Including pregnant and lactating women in clinical trials may add 
cost, time, and complexity to the trial, while offering few regulatory or 
marketing advantages (Mastroianni et al., 2017; van der Zande et al., 
2016). Indeed, new risks identified through such inclusion could nega-
tively affect the perceived risk–benefit profile and therefore sales of the 
drug for the broader population. Further, the inclusion of pregnant and 
lactating women in a trial opens up the possibility of financial risks if the 
sponsor must provide compensation for harm suffered by the pregnant 
and lactating women, the fetus, or baby. Of course, liability may arise if 
an approved product causes harm in clinical use, but the risk of liability 
generally rests with the health care provider who prescribed the medica-
tion, while a manufacturer who has provided the provider with infor-
mation about the medication that is accurate and adequate for licensing 
is protected under the “learned intermediary” defense, as discussed in 
Chapter 2 (Mastroianni et al., 2017). Even when research is conducted by 
academic institutions, rather than private industry, the financial calculus 
for including pregnant and lactating women is similar. To attract industry 
sponsors for public–private partnerships, academic institutions have a 
strong incentive to conduct research that aligns with the financial interests 
of private industry (Mastroianni et al., 2017).
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FACTORS THAT INCENTIVIZE THE INCLUSION 
OF PREGNANT AND LACTATING WOMEN

The effectiveness of various policy strategies for mitigating risk 
and encouraging research in pregnant and lactating women will differ 
depending on where a drug is on the product development and approval 
pathway. From the standpoint of financial incentives and study funding, 
it is most helpful to focus on three stages of the pathway for medical 
products: preapproval; on-market, on-patent (postapproval before generic 
entry); and on-market, off-patent (postapproval after generic entry). The 
sections that follow cover each of these stages in reverse order to first 
focus attention on the current backlog of medical products on the market 
for which no or little data from human trials exist to inform their use in 
pregnancy or lactation. However, it is crucial that policies to promote 
clinical research target each of these three stages in a product’s life cycle 
to prevent the perpetuation of the current backlog and so pregnant and 
lactating women can have access to new therapeutics in a timely manner.

On-Market, Off-Patent Products

The majority of medications that pregnant women take are off-patent 
(Palmsten et al., 2015). Drug companies generally rely on the time a drug 
is on-patent to recoup research costs and make a profit (Grabowski et 
al., 2015). Once a drug’s patent and exclusivity periods have expired and 
generics have entered the market, companies generally have no financial 
incentive to conduct additional research, including with respect to use 
in pregnant and lactating women. Therefore, funding sources beyond 
pharmaceutical companies are likely needed to conduct research with 
pregnant and lactating women for products that are off-patent.

Research Investment

As outlined in Chapter 1, conducting research with pregnant and 
lactating women provides societal value by reducing health inequities in 
the United States. Given the lack of financial incentives for medical prod-
uct manufacturers to conduct research after their patent has expired and 
the societal value this research provides, research for off-patent products 
in pregnant and lactating women is ripe for government support. As the 
nation’s largest funder of clinical research, NIH is the most appropriate 
source of investment in clinical research in pregnant and lactating women 
for on-market, off-patent products. NIH has already adopted multiple 
initiatives to improve clinical research in pregnant and lactating women 
(Box 5-1). Further, there are precedents for the government funding clinical 
research through NIH to study off-patent medical products. NIH funding 
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BOX 5-1 
NIH Initiatives in Pregnancy and Lactation Research

NIH hosts or supports a number of efforts directed at expanding knowledge 
about the use of medical products during pregnancy or breastfeeding. Many of 
these efforts are under the umbrella of NIH’s Eunice Kennedy Shriver National 
Institute of Child Health and Human Development (NICHD). NIH programs and 
initiatives include the following:

•	 The International Maternal, Pediatric, Adolescent AIDS Clinical Trials 
(IMPAACT) Network is a collaboration of investigators and institutions that 
evaluate treatments and interventions for HIV in pregnant women, infants, 
children, and adolescents (NIH, 2023e).

•	 The Global Network for Women’s and Children’s Health Research supports 
and conducts clinical trials in resource-limited countries, with the aim of 
improving maternal and child health while building local research capacity 
(NIH, 2023d).

•	 The NICHD Data and Specimen Hub (DASH) is a centralized resource 
that allows researchers to share and access deidentified data from studies 
funded by NICHD and serves as a portal for requesting biospecimens from 
selected DASH studies (NIH, n.d.a).

•	 The Obstetric and Pediatric Pharmacology and Therapeutics Branch 
(OPPTB) supports research and research training on the development 
and use of safe and effective therapeutics for children and pregnant and 
lactating women (NIH, 2023h).

•	 The Maternal–Fetal Medicine Units Network (MFMU) is a collaboration 
of clinical centers that conduct research in maternal–fetal medicine and 
obstetrics. The network’s research studies are focused on addressing 
maternal, fetal, and infant morbidity related to preterm birth, fetal growth 
abnormalities, and maternal complications, and to provide the rationale for 
evidence-based, cost-effective obstetric practice (NIH, 2023g).

•	 The Maternal and Pediatric Precision in Therapeutics (MPRINT) Hub serves 
as a national resource for expertise in maternal and pediatric therapeutics 
to conduct and foster therapeutics-focused research in obstetrics, lacta-
tion, and pediatrics, while enhancing inclusion of people with disabilities. 
The MPRINT Hub webinar series is focused on educating the biomedical 
community on research approaches that can be applied to pregnant and 
lactating women, as well as pediatric populations (NIH, 2023f).

•	 The Implementing a Maternal health and Pregnancy Outcomes Vision 
for Everyone (IMPROVE) initiative supports research to reduce maternal 
deaths and improve health for women before, during, and after delivery. 
As part of the initiative, NIH launched and funded the Maternal Health 
Research Centers of Excellence (NIH, n.d.b).

•	 The Breastmilk Ecology: Genesis of Infant Nutrition (BEGIN) Project studies 
human milk and its effect on infant and maternal health (NIH, 2023b).

These initiatives form a portion of the funding NIH provides to conduct research 
in areas related to pregnancy, lactation, and the health of pregnant and lactating 
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has been deemed necessary for studying off-patent drugs for use in pedi-
atric populations and for repurposing drugs for new indications.

Similar to conducting research on off-patent medical products for 
pregnant and lactating women, there are few financial incentives to sup-
port drug repurposing for an off-patent drug or to conduct clinical research 
on off-patent drugs for pediatric use (Austin et al., 2021; Haslund-Krog 
et al., 2021). Owing to the lack of incentives for drug repurposing, there 
has been a call to increase government investment, specifically from NIH, 
to fund the necessary studies to expand a drug’s indications (Sachs et al., 
2017). In the case of pediatrics, Congress has already responded with the 
passage of the Best Pharmaceuticals for Children Act (BPCA). The BPCA 
created an NIH program to fund studies of off-patent drugs within pedi-
atric populations, which has successfully completed over 45 trials and led 
to 19 product labeling changes (NIH, 2023a). NIH funding to study off-
patent medical products in pregnant and lactating women could support 
much needed research for these populations.

Public-sector investment in research for pregnant and lactating 
women can lead to indirect benefits for researchers and research institu-
tions that may address other dissuasive factors discussed above. Owing 
to the influence of government funding in research, increases in public 
investment can attract researchers who have an interest in aligning their 

women and their children. Funding data from 2022 (NIH, 2023c) show that NIH 
provided funds in the following amounts:

•	 Pregnancy: $635 million
•	 Breastfeeding: $141 million
•	 Maternal health: $558 million
•	 Maternal morbidity and mortality: $346 million
•	 Perinatal period: $909 million
•	 Preterm, low birth weight, and health of the newborn: $435 million

Although this sounds like a substantial amount, for context, NIH provided 
$5.7 billion dollars for pediatric research that same year. It should be noted that 
these categories are not mutually exclusive; the same research project could fall 
under more than one category. Also, many of these funded projects are not directly 
relevant to clinical research involving pregnant and lactating women. For example, 
in 2017, NIH estimated that only 13 percent of projects in the “pregnancy” category 
and 9 percent in the “lactation” category were directly relevant to clinical research 
involving pregnant and lactating women. Most of the projects were relevant, but 
not directly related, such as projects on the underlying physiological aspects of 
pregnancy and/or lactation (PRGLAC, 2018).

BOX 5-1 Continued
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research pursuits with the priorities of funders (Whitley et al., 2018). 
Increased NIH funding in research on pregnant and lactating women 
and related career development opportunities would signal to research-
ers across the scientific community that research in this area could offer a 
financially viable career path, as has been demonstrated with funding for 
Alzheimer’s research (Katiyar et al., 2021).

Further, consistent evidence demonstrates that government funding for 
biomedical and clinical research paves the way for future research develop-
ments from private industry (NRC, 2011). Publicly funded clinical research 
can produce generalizable knowledge regarding research processes and 
techniques that industry can use to inform its own clinical research. Public 
investment in research is also a valuable mechanism that enables funded 
researchers to develop skills and capacity that can be translated to future 
studies funded by industry or other sources (Scherer, 2000).

Conducting federally funded studies with pregnant and lactating 
women may also function to ease some of the expected challenges of begin-
ning to do research with pregnant and lactating women. Federal agencies 
beyond NIH, including the Agency for Healthcare Research and Quality 
(AHRQ), Centers for Disease Control and Prevention (CDC), and Depart-
ment of Defense (DoD) currently fund and/or conduct clinical research 
with pregnant and lactating women (PRGLAC, 2018). As federally funded 
researchers innovate and disseminate approaches to include pregnant 
and lactating women in clinical research more safely, the entire clinical 
research ecosystem could benefit from the findings obtained from public 
investments to conduct further research. For example, after the implemen-
tation of the BPCA in 2002, NIH began awarding contracts to individual 
academic centers to study drug safety and efficacy, and to conduct phar-
macokinetic studies (Greenberg et al., 2022). However, pediatric trials 
are ethically complex, (Laventhal et al., 2012) often underpowered, and 
require special considerations to conduct the research in a timely and 
efficient manner. Therefore, after several years, NIH created the Pediatric 
Trials Network (PTN) to develop a more coordinated, succinct approach 
to conducting pediatric trials (Greenberg et al., 2022). Lessons learned on 
conducting pediatric trials through the PTN have informed other pediat-
ric drug networks, such as the Global Pediatric Clinical Trials Network, 
helping to advance drug development in children. A similar approach 
may help advance research in pregnant and lactating women.

Institutional Review Board Decision Making

IRBs are an essential ethical pillar to ensuring that clinical research 
protects participants; a study that includes human participants cannot 
proceed without IRB approval. Therefore, IRBs must be able to define the 
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safeguards necessary for including and protecting pregnant and lactating 
women in clinical research and be able to determine when such research 
is appropriate and when it is not. IRBs must be empowered to indepen-
dently assess whether the research protocol complies with all laws and 
regulations relevant to the protection of human research subjects (Grady, 
2015). If research concerns off-patent medical products for pregnant and 
lactating women, or if in fact research during any stage in the product 
life cycle is to proceed, IRBs will need additional guidance and capacity 
specific to pregnancy and lactation.

A common critique of the IRB system is that IRBs have been overbur-
dened with fulfilling regulatory requirements that provide little value in 
terms of protecting research participants (Fost and Levine, 2007). These 
critics have argued that these requirements for IRBs have led IRBs to over-
emphasize protecting the research institution from regulatory sanctions 
rather than protecting research participants from harm, while at the same 
time stifling the advancement of research. IRBs have also received criti-
cism for overinterpreting a commitment to justice as protecting partici-
pants from harm, and not focusing enough on the societal responsibility 
to include subgroups who have been understudied and underrepresented 
in clinical research (Bierer et al., 2020). Even the HHS Secretary’s Advi-
sory Committee on Human Research Protections has acknowledged this 
failure and in 2021, published a document reconsidering the principle of 
justice under 45 CFR part 46 (HHS, 2021). To rebalance the priorities of 
IRBs, they will need guidance on interpreting regulations designed to 
protect pregnant and lactating women in clinical research.

The 2014 National Academies report Proposed Revisions to the Com-
mon Rule for the Protection of Human Subjects in the Behavioral and Social 
Sciences found that there was little information within the Common Rule 
or related guidance that would help IRBs assess the risks and benefits 
of clinical research (NRC, 2014). The report found that ambiguity of the 
minimal risk standard set forth in the Common Rule contributed to incon-
sistencies in how IRBs interpreted and applied the regulations. The report 
recommended revisions to the regulations and guidance on minimal risk 
to provide greater clarity for IRBs and reduce divergent interpretations. 
The report also addressed the special populations discussed in the Com-
mon Rule, including pregnant women, by recommending improved guid-
ance that helps IRBs distinguish between vulnerabilities in participants’ 
lives and their vulnerability to research risks. This committee endorses 
these recommendations and asserts that additional guidance specific to 
pregnancy and lactation would assist IRBs in making impartial decisions 
regarding the inclusion of these populations.

However, there are strategies that investigators and institutions can 
take to facilitate success with IRB approval and strengthen protocols 
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when conducting clinical research with pregnant women. In a study on 
factors that facilitate research with pregnant women, Mastroianni et al. 
found that research with pregnant women was more likely to receive IRB 
approval when investigators took steps during the study design process 
to minimize risks for potential pregnant participants and their offspring 
and when they requested safety data from drug companies and FDA. 
Further, consulting with IRBs throughout the study design process was 
helpful in identifying potential risks, strengthening the protocol prior 
to submission, and navigating IRB rules. Finally, having IRB members 
with proper expertise in pregnancy and pregnancy research was cited 
as an important factor in conducting research with pregnant women. 
This might involve formal IRB training on assessing risks on conducting 
research with pregnant women or including an obstetrician as an IRB 
member (Mastroianni et al., 2020).

On-Market, On-Patent Products

The manufacturer of a single-source drug (i.e., one without generic 
competitors) has a financial interest in maintaining its exclusive market-
ing position for as long as legally feasible. Exclusivity allows the manu-
facturer to sell its product without competition from generic or biosimilar 
products, thereby allowing the patented product manufacturer to set 
prices as a function of what it thinks the market will bear based on prod-
uct value, the amount needed to recuperate the financial costs of devel-
oping the product (as well as the costs of research for other products in 
the development pipeline that never make it to market), and its safety 
and effectiveness profile compared to therapeutic alternatives. Because 
of the importance that manufacturers place on exclusivity, Congress 
has previously used exclusivity to incentivize medical product compa-
nies to conduct certain studies or to develop certain products. Congress 
has developed several mechanisms to create incentives through exten-
sions of patent and market and data exclusivity periods, including prior-
ity review vouchers, the Orphan Drug Act, and the Best Pharmaceuticals 
for Children Act (BPCA).

In 2007, Congress authorized FDA to award priority review vouchers 
to drug companies that had developed drugs and received approval for 
tropical diseases,3 and subsequently authorized priority review vouchers 
for drugs to treat rare pediatric diseases and medical countermeasures.4,5 

3 Priority review to encourage treatments for tropical diseases, 21 U.S.C. 360n. (2013).
4 Priority review to encourage treatments for rare pediatric diseases, 21 U.S.C. 360ff. (2013).
5 Priority review to encourage treatments for agents that present national security threats, 21 

U.S.C. 360bbb-4a. (2016).
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Priority review vouchers achieve extended patent exclusivity by allow-
ing drug companies to use the voucher to shorten FDA’s review timeline 
for a product that they submit for approval in the future, enabling that 
product earlier market entry with more time remaining on the patent 
(Kesselheim et al., 2015). However, priority review vouchers have had 
little to no effect on drug development in the areas for which they are 
available (GAO, 2020).

There has long been a lack of available treatments for rare diseases 
because the small population for each indication translated to poor return 
on investment for drug developers. A 7-year extension on market exclu-
sivity was granted through the Orphan Drug Act for products that would 
not be otherwise developed owing to small patient populations. However, 
extended market exclusivity and lack of competition in the sector allowed 
industry to charge prices that were unaffordable for many patients. Less 
than 10 percent of patients receive treatment with these drugs because 
of the cost of medications. Experience with the Orphan Drug Act has 
demonstrated that without properly tailored exclusivity, patients’ access 
to treatments may be hindered until exclusivity expires and lower priced 
generics are introduced (Tu, 2023).

The BPCA provides a particularly relevant example of how to use 
patent and data exclusivity to incentivize the conduct of clinical stud-
ies for a specific population once the medical product is already on the 
market. Unlike priority review vouchers or the Orphan Drug Act, the 
BPCA targets incentives to drugs that are approved and on-patent but do 
not have data on the drug’s use in a defined population—children (see 
Box 5-2).6 The BPCA appears to be an enticing incentive for some spon-
sors. Thirty-five percent of sponsors who received a voluntary request 
to perform pediatric studies in exchange for extended exclusivity did 
so (Carmack et al., 2020). The incentive contributed to pediatric label-
ing changes in over 60 drugs between 1998 and 2018 (Bourgeois and 
Kesselheim, 2019).

The implementation of the BPCA has not been without its shortcom-
ings, and there are numerous proposed solutions to remedy these chal-
lenges. On average, it takes sponsors 7 years from product approval to 
complete studies in a pediatric population (Carmack et al., 2020). This 
is partially because, like trials with pregnant and lactating populations, 
recruitment of children is more difficult than for nonpregnant adults, and 
pediatric trials often struggle to sufficiently power studies (Joseph, 2015). 
Furthermore, sponsors have tended to delay their response to FDA’s 
request for pediatric studies toward the end of patent exclusivity (Olson 
and Yin, 2018). Extrapolation of efficacy data from adult trials to pediatric 

6 Best Pharmaceuticals for Children Act, P.L. 107-109 (2002).
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BOX 5-2 
Best Pharmaceuticals for Children Act and 

Pediatric Research Equity Act

For many years, clinicians who treated young children were frustrated by the 
lack of safety and efficacy information on drugs for children of different sizes and 
ages. Many of the challenges and barriers for the inclusion of pregnant and lactat-
ing women mirror those of pediatric populations prior to legislation being passed, 
including lack of economic incentives, difficulty recruiting study participants, and 
concerns around perceived liability of conducting research in this population (IOM, 
2012). However, as with pregnant and lactating women, understanding how drugs 
work in pediatric populations is critical for safely prescribing drugs in children. 
Although a number of efforts attempted to include more research on pediatric 
populations over the years, change really began in the late 1990s with the passage 
of the Best Pharmaceuticals for Children Act (BPCA) and the Pediatric Research 
Equity Act (PREA).

The BPCA

The BPCA was passed in 2002 and encourages pharmaceutical companies 
to conduct pediatric studies for drugs that are already on the market, rather than 
those in the development pipeline, by providing an additional 6-months of market-
ing exclusivity for those who voluntarily carry out clinical studies in the pediatric 
population, during which time no equivalent generic drugs can be marketed. Spon-
sors may apply to FDA to receive the incentive in exchange for conducting pediatric 
studies, or FDA may issue written requests to sponsors of drugs for which FDA 
would like pediatric studies to be conducted.

The second element of the BPCA is an off-patent program funded by NIH that 
has been highly productive for dosing, safety, and efficacy studies for molecules 
that are used in children but have largely gone unstudied. The off-patent program 
is not an incentive for industry; it is legislation that authorizes NIH to pay for the 
research. The NIH-BPCA program is mandated to provide clinical study data to FDA 
for label change consideration, to sponsor clinical studies of prioritized drugs, and 
to identify drugs in need of further study.

The PREA

The PREA, which was passed in 2003, authorizes FDA to require pediatric 
studies on the safe and effective use of new drugs or biologics in children. FDA 
initially attempted to release its own guidance requiring the submission of a new 
drug or biologic application contain a pediatric assessment in 1998. However, 
the FDA guidance was challenged in court, and the courts ruled against FDA. 
Therefore, key provisions from the FDA guidance were adopted into law with the 
passage of the PREA.

Outcomes

The combined goals of the BPCA (incentive) and the PREA (enforcement) have 
been an effective strategy. In a status report discussing the effect of the legislation 

A02260_Advancing_Clinical_Research_CH05.indd   167A02260_Advancing_Clinical_Research_CH05.indd   167 5/13/24   12:56 PM5/13/24   12:56 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

168	 ADVANCING CLINICAL RESEARCH

populations is a developing field of regulatory science, which may help 
to speed pediatric drug development and reduce the number of pediatric 
participants who need to be enrolled in clinical trials (Sun, 2017). In a 
sample of the BPCA and PREA labeling changes that used extrapolation, 
researchers found that the more that FDA accepted extrapolation in a 
labeling change, the more likely a label change occurred for pediatric 
populations (IOM, 2012).

Since the BPCA offers a blanket 6-months of exclusivity, drugs that 
have a large market in adults may benefit more from the incentive than a 
product that is more frequently used in pediatric populations (Bourgeois 
and Kesselheim, 2019). An additional critique has been that the exclusivity 
applies to the active pharmaceutical ingredient rather than the product, 
which is exemplified in the particularly stark case of Viagra benefiting 
from the patent extension because it shares the active pharmaceutical 
ingredient sildenafil with a pulmonary arterial hypertension drug. A 
policy analysis of the BPCA encouraged Congress to amend the BPCA, 
including the prioritization of incentives to research products of highest 
benefit to children and adopting a tiered incentive that favors sponsors 
that complete studies in a timely manner (Bourgeois and Kesselheim, 
2019). An incentive program that rewards manufacturers for conducting 
additional clinical studies for pregnant and lactating women could effec-
tively compensate for sponsors’ fear of incurring liability for conducting 
these studies by building on the successes and learning from the chal-
lenges of the BPCA.

Payers

Clinical trial results are a critical component in determining cover-
age decisions by payers, such as private insurers, Medicare, and Med-
icaid. Theoretically, some payers could use the coverage determination 
process to encourage product manufacturers to conduct research with 
pregnant and lactating women and could even restrict coverage unless 

in the 5 years between 2015 and 2020, FDA noted that efforts had advanced the 
availability of pediatric use information on labeling for approved drugs and moved 
planning for pediatric inclusion in clinical studies earlier in the development process 
(FDA, 2020). As of September 2022, more than 1,000 drugs and biologics had 
undergone labeling changes to include pediatric use information as a result of the 
PREA, the BPCA, and the 1998 Pediatric Rule (FDA, 2022).

BOX 5-2 Continued
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further evidence on dosing, safety, and efficacy was available in these 
populations. However, the committee does not make recommendations 
targeting this process because it would limit patients’ ability to access 
medical products they may need, particularly for pregnant and lactating 
patients.

One promising approach that has been used to generate evidence in 
certain subpopulations while not limiting access to medical products is 
the Centers for Medicare and Medicaid Services (CMS) coverage with 
evidence development (CED) paradigm. CED determination allows for 
Medicare to provide coverage for “items and services on the condition 
that they are furnished in the context of approved clinical studies or with 
the collection of additional clinical data” (CMS, 2023). For example, in 
2022, CMS issued a national coverage determination for a medication 
to treat Alzheimer’s disease under CED, which allows coverage of the 
medication for patients enrolled in a clinical trial approved by CMS or 
supported by NIH. CMS highlights the “disappointing lack of inclusion 
of underserved populations” in their coverage determination memo and 
requires diversity as a key protocol requirement (CMS, 2022). However, 
national coverage determinations, which allow for CED determinations, 
are only made for Medicare and are not made for Medicaid, since Medic-
aid is a federal-state entitlement program that relies on states to purchase 
drugs on behalf of Medicaid beneficiaries (CRS, 2014).

According to the federal Medicaid and CHIP Payment and Access 
Commission, Medicaid directors have asked CMS for the flexibility to 
apply similar CED determinations in their own states (MACPAC, 2019). 
However, CMS does not explicitly have the authority to grant that request, 
and a statutory request is necessary to ensure states can implement cover-
age criteria similar to Medicare. In 2023, the Medicaid and CHIP Payment 
and Access Commission voted to approve a recommendation that calls on 
Congress to allow states to follow CED requirements included in Medi-
care coverage determinations (MACPAC, 2023). If states are allowed to 
create CED determinations, this could be a powerful tool for generating 
evidence on the dosing, safety, and efficacy of medical products in preg-
nant and lactating women, should states choose to use it. However, until 
congressional action is taken, CED determinations will remain an option 
only for Medicare beneficiaries.

Products in Development

Currently, there is little financial incentive for pharmaceutical compa-
nies to conduct clinical studies in pregnant and lactating women before 
drug approval. As described above, priority review vouchers and the 
Orphan Drug Act are examples of incentives designed to spur research 
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and the development of new products for disease areas that have not 
received adequate investment. Both programs are intended to address 
disease categories, such as rare pediatric diseases or other rare diseases. 
While there are conditions specific to pregnancy or lactation (e.g., pre-
eclampsia, gestational diabetes, low milk production) for which addi-
tional available treatments would be beneficial, most of the conditions 
common in pregnant and lactating women do not neatly fit into prespeci-
fied disease categories. Therefore, it would be difficult to implement a 
similar incentive that aims to encourage product development within a 
specific disease category.

Incentives are not the only policy tool that can induce product devel-
opment. FDA has substantial discretion to determine what studies are 
necessary to evaluate safety and effectiveness. However, FDA does not 
have sufficient authority under current law to mandate studies in preg-
nant and lactating women. In the Pediatric Research Equity Act (PREA), 
Congress expressly authorized FDA to require studies in pediatric popula-
tions, who, like pregnant and lactating women, had long been prescribed 
medications without adequate evidence (see Box 5-2).7 The PREA applies 
to new drugs and biologics that are in development, and requires that 
pediatric studies be conducted prior to approval of the product for the 
adult population, though FDA can grant sponsors a deferral or waiver of 
the requirement. Studies conducted under the PREA have resulted in 532 
labeling changes from its enactment in 2003 through 2018 (Bourgeois and 
Kesselheim, 2019). While the PREA has led to far more pediatric labeling 
changes than the BPCA, both programs have been vital in the develop-
ment of pediatric data, as each targets a separate stage on the product 
development pathway.

The PREA has been successful in generating dosing, safety, and effi-
cacy information for pediatric use, but there are opportunities to improve 
upon its existing framework (IOM, 2012). Under the PREA, pediatric 
studies can only be required for the indication under review for the gen-
eral population, even if the mechanism of action suggests that it may be 
effective in treating another condition prevalent in the pediatric popula-
tion (Bourgeois and Kesselheim, 2019), though an exemption has been 
made if a drug is a promising candidate for treating pediatric cancers.8

Many new drugs in development are for rare diseases and thus 
receive exemptions from conducting pediatric studies (Bourgeois and 
Kesselheim, 2019). While there are challenges to conducting pediatric 
studies for these drugs given the small patient populations, the waivers 

7 Pediatric Research Equity Act of 2003, P.L. 108-155. (Dec. 3, 2003).
8 FDA Reauthorization Act of 2017, Pub. L. No. 115-52, § 504. (Aug. 18, 2017).
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for orphan drugs deprive children of information on these drugs’ safety 
and effectiveness. Because deferrals can be granted under the PREA if the 
drug product is ready for approval in the general population, many spon-
sors receive at least one deferral, and some receive multiple (Bourgeois 
and Hwang, 2017). This results in most newly approved products being 
available on the market for many years without any pediatric labeling 
information (Hwang et al., 2019). In fact, among sponsors required to 
complete pediatric studies, 34 percent had completed the required studies 
7 years after the initial approval.

FDA guidance instructs sponsors to submit their plans for conduct-
ing pediatrics studies required under the PREA by the end of Phase II 
development for the adult population (FDA, 2020), but the deadline for 
this submission may come too late in the product development process 
for sponsors to be able to complete pediatric studies before or shortly 
after product approval (Carmack et al., 2020). Conversely, sponsors 
in the European context have critiqued the timing of pediatric inves-
tigation plans—which are required to be submitted to the European 
Medicines Agency by the end of Phase I for the adult population—for 
being premature in the development process and requiring follow-
up modifications (Rei Bolislis et al., 2021). Improvements in FDA’s 
enforcement capacity have been proposed to address these challenges 
with timely study completion (Bourgeois and Kesselheim, 2019; Hwang 
et al., 2019). Despite the difficulties with the PREA implementation 
and enforcement, a similar requirement for studies in pregnant and 
lactating women for medical products in development could be an 
effective strategy for developing adequate product labeling for these 
populations.

CONCLUSIONS

Conclusion 5-1: Many factors influence perceptions of legal liability and fac-
tor into stakeholder decisions about whether to include pregnant and lactating 
women in clinical research. Some factors may dissuade decision makers from 
pursuing clinical research that includes pregnant and lactating women, while 
others may be persuasive.

Conclusion 5-2: Financial incentives can be a powerful counterbalance to the 
dissuasive factors that sponsors, researchers, research institutions, and other 
stakeholders weigh in their decisions concerning inclusion of pregnant and 
lactating women in clinical research.

Conclusion 5-3: A legal requirement that sponsors conduct clinical studies in 
pregnant and lactating women would advance product labeling information on 
the safety, efficacy, and dosing of medical products for these populations.
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6

Recommendations

Based on the information provided through public testimony and 
our own research and deliberations, the committee makes nine recom-
mendations to improve the responsible and ethical inclusion of pregnant 
and lactating women in clinical research while mitigating the risk of legal 
liability. These recommendations take three interconnected approaches to 
reducing liability risks associated with including pregnant and lactating 
women in clinical research—and to aligning perceptions of the liability 
of including these populations in clinical research with the evidence. The 
first entails strategies that directly mitigate liability; the second is through 
minimizing potential harm to research participants and thereby reducing 
the grounds for liability; and the third aims to allay the concerns that dis-
courage researchers and sponsors from including pregnant and lactating 
women in clinical research which, as elaborated in Chapter 5, are factors 
that are weighed alongside the potential for liability. These three strate-
gies are interconnected, as mitigating liability and reducing potential 
harm will also improve and address perceptions of liability. The commit-
tee’s nine recommendations attend to the interests and concerns of the 
multiple stakeholders and decision makers involved along the medical 
product development pathway.

In some ways, the goals of the recommendations overlap. This redun-
dancy is intentional. The recommendations addressed to the authority 
that existing entities have allows them to act in a timely fashion to imple-
ment the proposals. These steps can be expanded when, as the commit-
tee recommends, Congress passes legislation that can enhance existing 
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powers and provide greater accountability for the stakeholders involved, 
but the committee recognizes that enacting such changes can take time. 
As noted in Chapter 1, it is critical that research involving pregnant and 
lactating women be started promptly, with the understanding that fur-
ther changes will need to address all the challenges to conducting such 
research. Therefore, while achieving the safe and ethical inclusion of preg-
nant and lactating women in clinical research while mitigating liability 
risks is the unifying goal of this report, the recommendations are written 
so each one can stand alone and contribute to overcoming the barriers to 
the inclusion of pregnant and lactating women in clinical research.

PROVIDE GREATER REGULATORY CLARITY

Clear guidance from the U.S. Food and Drug Administration (FDA) 
can provide a pathway for critical stakeholders directly engaged in clini-
cal research (e.g., sponsors, clinical investigators, and institutional review 
boards [IRBs]) to enhance the conduct of research with pregnant and 
lactating women that minimizes the risk of harm that may be antici-
pated by that research. By minimizing potential harm, this guidance also 
mitigates potential liability associated with that harm. While compliance 
with regulatory requirements does not necessarily preclude a finding 
of negligence or other failure to behave responsibly, compliance with 
those requirements may be an important consideration in determining 
whether a failure of duty did or did not occur (American Law Institute, 
2023). Regulatory clarity and consistency are paramount to medical prod-
uct sponsors and may influence decisions to pursue any particular type 
of research, including studies involving pregnant and lactating women 
(Seiguer and Smith, 2005).

In addition to compromising the reassurance regarding liability that 
sponsors and investigators may achieve by adhering to FDA’s regula-
tory expectations, uncertainty can also prolong the time and increase the 
costs of research and development and ultimately delay product approval 
(Hoerr, 2011; Stern, 2017). Predictable outcomes are important to research 
investors and funders (Hoerr, 2011; Seiguer and Smith, 2005), who aim 
for a speedy regulatory approval of their product in order to capitalize on 
patent exclusivity before the market opens to competitors.

In the absence of clear guidance from regulators, research sponsors 
may try to mitigate the risk of regulatory delays and rejections by avoid-
ing the conduct of studies with pregnant and lactating women. As exem-
plified throughout this report, the avoidance of clinical research with 
pregnant and lactating women has resulted in insufficient evidence on 
the safety, efficacy, and dosage of the medical products being used by 
pregnant and lactating women. FDA guidance on how to appropriately 
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conduct studies with pregnant and lactating women, including the tim-
ing of those studies, would help sponsors understand and account for 
the expected practices that can minimize harm. FDA guidance on the 
appropriate conduct of real-world evidence studies and other observa-
tional research would also help to improve sponsors’ understanding of 
FDA expectations.

As noted in Box 3-2, as part of the PDUFA VII Commitments, FDA 
plans to update its framework and guidance on pregnancy postmarket-
ing requirements and commitments. These ongoing efforts by FDA are 
an important step to clarifying guidance for noninterventional studies 
involving pregnant women. In regard to the timing of studies that include 
pregnant and lactating women, FDA may consider whether certain condi-
tions, such as the development of a treatment or vaccine in response to 
a pandemic, merits inclusion of pregnant and lactating women earlier in 
the product development pathway. However, the committee emphasizes 
that the approval of a medical product for the general population is not 
to be contingent on the completion of clinical studies in pregnant and 
lactating women.

Recommendation 1. The U.S. Food and Drug Administration 
(FDA) should revise guidance to make clear its expectation that 
pregnant and lactating women should be included as early as 
possible in the studies conducted for product approval of medi-
cal products that pregnant and lactating women are expected to 
use, and that studies to provide explicit support for the safety, 
efficacy, and dosage in these populations be initiated no later 
than the end of Phase III studies in the general population. The 
studies with pregnant and lactating women should continue 
into the postapproval period and be completed as quickly as 
possible postapproval. FDA should bring all related guidance 
documents into conformity with the revised guidance.

a.	 The revised guidance should set forth the study designs, 
safeguards, and product-specific monitoring expected 
for conducting clinical studies with pregnant and lactat-
ing women and include considerations for how sponsors 
should determine appropriate study designs, safeguards, 
and product-specific monitoring.

b.	 The revised guidance should make clear that research plans 
and all necessary study protocols are prepared, research 
sites are identified, and monitoring and oversight com-
mittees are appointed for pharmacokinetic, pharmacody-
namic, and dosage determination studies with pregnant 
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and lactating women while Phase III studies for the product 
are being carried out in the general adult population.

c.	 The revised guidance should specify contents of a stream-
lined Investigational New Drug Application for use by aca-
demic and other noncommercial sponsors to study a drug in 
pregnant and lactating women in the event that studies are 
not initiated and completed in a timely manner by the New 
Drug Application, Biologics License Application, or Pre-
market Approval holder as contemplated by the guidance.

d.	 The revised guidance should make clear the requirement 
to conduct studies with pregnant and lactating women is 
dependent upon (i) the product having the potential for use 
by pregnant and lactating women and (ii) that use being 
consistent with available clinical and preclinical safety and 
efficacy data in these populations. If the product sponsor 
believes that data from preclinical studies of the product, or 
evidence concerning the safety of other products in the same 
class, raises concerns about the potential harm to pregnant 
and lactating women or their offspring, the sponsor may 
submit to FDA a justification for not including pregnant or 
lactating women in the clinical studies outlining the basis 
for such for concerns and why the potential harms cannot 
be adequately prevented or mitigated in light of the poten-
tial benefits to these populations. If FDA reviewers agree 
with the justification, trials in pregnant or lactating women 
are not to be carried out and the safety information must be 
included in the drug labeling.

The federal government has long acknowledged the need to improve 
the diversity of clinical research (NASEM, 2022). With the passage of the 
National Institutes of Health (NIH) Revitalization Act in 1993, Congress 
affirmed that federally sponsored research needed to improve its inclu-
sion of women and racially and ethnically minority populations, who had 
long been historically excluded and disproportionately underrepresented 
in clinical research. Congress renewed its commitment to the inclusion 
of more diverse populations in clinical research through the require-
ment for medical products sponsors to develop diversity action plans, 
enacted in the Food and Drug Omnibus Reform Act (FDORA).1,2 The 
legislation gives FDA the authority to require diversity action plans from 
sponsors, which are intended to detail the sponsors diversity goals and 

1 Food and Drug Omnibus Reform Act (FDORA), (2023).
2 Consolidated Appropriations Act, (2023).
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strategies for achieving the identified goals. FDORA also requires FDA to 
develop guidance on the content and format of diversity action plans and 
includes pregnant and lactating women as groups that may be relevant 
to include in the plans. As of the start of 2024, FDA is still in the process 
of developing its guidance and has yet to publicly release draft guidance 
on the implementation of diversity action plans.

Including pregnant and lactating women as categories in diversity 
action plans would ensure that sponsors consider these populations at 
the beginning of the clinical development process. Although this only 
applies to new medical products in development and not products with 
FDA approval, this helps start the process of conducting research with 
these populations. Furthermore, conversations between sponsors and 
FDA regarding plans to include pregnant and lactating women in clinical 
studies would promote information exchange about appropriate study 
designs and safeguards. Requiring the early consideration for the safe 
inclusion of pregnant and lactating women may reduce the potential for 
legal liability by promoting intentional and thoughtful planning that aims 
to reduce harm to study participants.

Likewise, the availability of preclinical data from development and 
reproductive toxicology (DART) studies can help sponsors, in coordina-
tion with FDA, to identify and minimize potential safety risks before preg-
nant or lactating women are exposed to medical products. It is essential 
that DART studies be conducted as early as can feasibly be done to gener-
ate preclinical data capable of guiding decisions regarding clinical studies 
with pregnant and lactating women. If DART studies reveal a potential 
safety signal, it may be appropriate for FDA to request that the sponsor 
conduct additional toxicology studies to further evaluate the signal.

Furthermore, it is critical that as more research studies involving 
pregnant and lactating women are conducted, that there is diverse rep-
resentation within those populations. As the 2022 National Academies 
report Improving Representation in Clinical Trials and Research found, there 
has been progress with the representation of White women in clinical 
research; however, progress has largely stalled in attaining racial and 
ethnic diversity in clinical research. The lack of racial and ethnic diversity 
compounds health disparities and inequities, hinders innovation, reduces 
already low accrual rates, and undermines public trust (NASEM, 2022).

These disparities are particularly pronounced in pregnant popula-
tions, with Black and American Indian and Alaskan Native (AIAN) popu-
lations having pregnancy-mortality rates that are about three and two 
times higher, respectively, when compared to White women (Hill et al., 
2022). Because of systemic and structural factors, disparities also exist for 
lactating individuals, with rates of breastfeeding initiation significantly 
lower for non-Hispanic Black populations and AIAN individuals com-
pared to overall breastfeeding rates (CDC, 2023). Therefore, it is crucial 
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to consider the inclusion of pregnant and lactating women as part of an 
intersectional diversity action plan that is reflective of the populations 
disproportionately burdened by the disease process in question and the 
entire population in which the medical product may eventually be used.

Recommendation 2. The U.S. Food and Drug Administration 
(FDA) should use the authority outlined in Public Law 117-328 
to require that diversity action plans include pregnant and 
lactating women as part of an intersectional plan to increase 
the inclusion of diverse populations in clinical research. FDA 
should revise its guidance relating to such diversity action 
plans to include the following:

a.	 Formal discussion, such as during meetings before an 
Investigational New Drug Application is granted, on FDA’s 
expectation for the inclusion of pregnant and lactating 
women in clinical trials of the product and on the sponsor’s 
plans to include these populations in clinical trials.

b.	 Submission of, or if already completed, reference to rele-
vant preclinical data that support the determination of dos-
age, safety, and efficacy in pregnancy and lactation, includ-
ing developmental and reproductive toxicology studies and, 
as available, any safety data on pregnancy and lactation 
for other drugs in the same class. If the preclinical data 
presented in the diversity action plans raises safety con-
cerns for conducting human trials in pregnant and lactating 
women, a justification for not conducting clinical studies 
must be submitted along with the diversity action plan 
outlining the evidence for concerns. When FDA reviewers 
agree there are safety concerns regarding clinical testing 
in pregnant and lactating women, trials are not to be com-
pleted and the safety information must be included in the 
drug labeling.

c.	 Plans for conducting pharmacokinetic and pharmacody-
namic studies in pregnant and lactating women, including 
dosing studies through each stage of pregnancy. The plans 
for these studies should be submitted to the agency no later 
than the submission of a New Drug Application or Biolog-
ics License Application for the general population.

IRBs serve as the gateway to human subject research, and the abil-
ity to conduct research that includes pregnant and lactating women is 
incumbent on the willingness of IRB members to approve such research. 
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Unfortunately, many IRB members lack the training or guidance to assess 
the risks and benefits of research with pregnant and lactating women 
(Blehar et al., 2013; Lyerly et al., 2008; Saenz et al., 2017; van der Zande 
et  al., 2016). Because of IRBs’ lack of familiarity with research propos-
als that include pregnant and lactating women, they may be unable or 
unwilling even to consider approving such a proposal (Saenz et al., 2017). 
Furthermore, IRBs vary widely in their interpretation of title 45 of the 
Code of Federal Regulations, part 46, which codifies protections of the rights 
and welfare of human participants in research, as discussed in Chapter 3. 
Specifically IRBs may have different interpretations in regard to what 
“minimal risk” entails in Subpart B of the regulations, which provides 
additional protections for pregnant women, human fetuses, and neonates 
(White et al., 2021). IRBs may also vary in whether breastfeeding children 
of lactating research participants are considered research participants 
(HHS et al., 2022). If children of lactating research participants are also 
considered research participants, then Subpart D of the regulations would 
apply, which provides additional protections for children.

The Office for Human Research Protections (OHRP) has not issued 
guidance on pregnant and lactating women as research subjects, includ-
ing guidance for IRBs on interpreting Subpart B nor on the applicability 
of Subpart D to these populations. In practice, the lack of regulatory clar-
ity often results in conservative interpretations by decision makers that 
discourage conducting research with pregnant women (Blehar et al., 2013; 
Mastroianni et al., 2017).

The denial of proposals for research involving pregnant and lactating 
women further erodes the opportunities for researchers to pursue work in 
this area and leads to a lack of knowledge, funding, and ultimately, a lack 
of a trained workforce with expertise in these areas. The current system 
creates a vicious cycle that undermines the development of knowledge 
and innovation for the care of pregnant and lactating women.

There are many stakeholders that play a role in educating and pro-
moting research with pregnant and lactating women, including research 
institutions, professional organizations, educational providers, and 
community-based nonprofit organizations. The list includes, but is not 
limited to the following:

•	 Academy of Breastfeeding Medicine
•	 American Academy of Pediatrics
•	 American College of Clinical Pharmacy
•	 American College of Obstetricians and Gynecologists
•	 American Society of Health System Pharmacists
•	 Association of Women’s Health, Obstetric and Neonatal Nurses
•	 Collaborative Institutional Training Initiative
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•	 Liaison Committee on Medical Education
•	 Public Responsibility in Medicine and Research
•	 Society for Maternal–Fetal Medicine
•	 Society for Women’s Health Research

These groups can provide education and training for IRB staff and 
committee members, research faculty, and professional and graduate 
students. For example, the American College of Obstetricians and Gyne-
cologists has released a committee opinion titled “Ethical Considerations 
for Including Women as Research Participants” that includes a section on 
risks and benefits, study design, and informed consent within the context 
of research with pregnant women.

Recommendation 3. The Office for Human Research Protections 
(OHRP) within the U.S. Department of Health and Human 
Services should provide clarity on the inclusion of pregnant 
and lactating women as research subjects. OHRP should pro-
vide guidance documents that help clinical researchers, insti-
tutional review boards (IRBs), and data and safety monitoring 
boards ensure that pregnant and lactating women who partici-
pate in clinical research are adequately protected without creat-
ing undue burdens for their participation. OHRP should work 
with the Food and Drug Administration (FDA) to harmonize 
applicable guidance pertinent to research with pregnant and 
lactating women.

a.	 OHRP should issue guidance that provides definitions and 
interpretation for 45 CFR 46, Subpart B, particularly “mini-
mal risk” and “additional safeguards” that are conducive 
to the responsible and ethical inclusion of pregnant and 
lactating women in clinical research.

b.	 OHRP should issue guidance to clarify the applicability 
of 45 CFR 46, Subpart D, for clinical research that enrolls 
lactating women who breastfeed their children during the 
study.

c.	 OHRP should issue a list of frequently asked questions 
that could assist clinical researchers and IRBs to assess 
risk in clinical research that involves pregnant and lactat-
ing women and to provide justifications for the inclusion 
or exclusion of pregnant or lactating women in clinical 
research.

d.	 OHRP guidance should, like FDA guidance, recommend 
that IRBs have experts in pregnancy, lactation, and neonates 
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participate in the review of study protocols involving such 
participants.

e.	 The OHRP Division of Education and Development should 
offer training and outreach for researchers and IRBs to 
develop expertise in research in pregnancy and lactation.

f.	 OHRP should create a subcommittee for research with preg-
nant and lactating women within the Secretary’s Advisory 
Committee on Human Research Protections that will pro-
vide detailed recommendations on how to conduct more 
research with pregnant and lactating women safely and 
ethically.

PROVIDE INCENTIVES, FUNDING, AND 
ACCOUNTABILITY FOR RESEARCH

As described in Chapter 5, legislation passed in the early 2000s has 
helped to overcome challenges in conducting research in pediatric popu-
lations that have similarities to the challenges faced by research with 
pregnant and lactating women. The committee considered the models for 
spurring innovation in pediatric populations—the Best Pharmaceuticals 
for Children Act (BPCA) and the Pediatric Research Equity Act (PREA)—
as well as other policies to incentivize medical product development, and 
whether similar initiatives might be helpful with pregnant and lactating 
populations. The BPCA and the PREA serve incentive and requirement 
functions in increasing pediatric research. The BPCA provides the incen-
tive through a patent extension or provision of public funds for research 
for products that are off-patent, and the PREA provides the requirement, 
by establishing a regulatory mandate for sponsors of new products, to 
collect preclinical and clinical data in pediatric populations. The commit-
tee concludes that this coupling of incentives and accountability would 
likewise spur research in clinical studies on the dosage, efficacy, and 
safety of drugs, biologics, and vaccines, as well as the efficacy and safety 
of devices for pregnant and lactating women.

However, the committee acknowledges that while it believes an 
approach that incorporates an incentive and requirement would be ben-
eficial for driving clinical research in pregnant and lactating women, there 
are fundamental ethical and regulatory differences between pregnant 
populations, lactating populations, and pediatric populations that should 
be acknowledged before applying that approach. First, children are not 
usually part of the population for the indications that FDA approves as a 
drug first enters the market. Therefore, to get a pediatric indication, spon-
sors must submit additional clinical trial data in pediatric populations. 
However, unlike children, pregnant and lactating women are considered 
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part of the general adult population for which an adult indication is 
approved, meaning that for a drug that is approved for general use, it is 
approved for use in pregnant and lactating women. A prescription for a 
pregnant or lactating woman of any drug approved for adults, unless it 
is specifically contraindicated for use in pregnant and lactating women, is 
considered “on-label” even when there are not data on appropriate dos-
age and timing, or even on safety and efficacy for such persons.

The committee is not recommending that a separate regulatory cat-
egory be created for pregnant and lactating women, since that would 
make the use of most licensed drugs “off-label” for pregnant and lactat-
ing women and markedly restrict access for those patients. However, 
it is important to note that sponsors lack the additional incentive of an 
expanded indication in conducting clinical studies in pregnant and lac-
tating women that exists with pediatric studies under the PREA and the 
BCPA. While falling short of a new indication, the Pregnancy and Lacta-
tion Labeling Rule (PLLR), finalized by FDA in 2014, requires sponsors to 
include a descriptive summary of data relevant to pregnancy and lacta-
tion on the product label (Appendix D).3 However, nearly a decade after 
the implementation of the PLLR, there has been little to no increase in the 
number of products that have collected human data on pregnancy and 
lactation when compared to products approved prior to PLLR implemen-
tation (Byrne et al., 2020). This makes other incentives such as extended 
exclusivities all the more valuable in the context of the pregnant and 
lactating population.

Another key difference is that children are defined as persons who 
have “not attained the legal age for consent to treatments or procedures 
involved in clinical investigations.” The purpose of using the BPCA and 
the PREA as a model is not, in any way, to suggest that pregnant and 
lactating women are a vulnerable population or to suggest that they are 
not capable of providing consent. Instead, several of the factors that con-
tribute to the lack of clinical research in pregnant and lactating women 
bear similarities to the challenges faced in spurring clinical research for 
pediatric populations. Lessons learned from pediatrics show that incen-
tives and accountability measures work and may be similarly effective in 
spurring medical research for pregnant and lactating women.

The committee acknowledges that experience with the BPCA and the 
PREA reveals limitations within those frameworks and that there are chal-
lenges with the BPCA and the PREA that are likely to also occur in preg-
nant and lactating women. These include the long wait times for studies 
conducted under the PREA to be completed, resource challenges for FDA 
to review all letters of interest from sponsors under the BPCA, and delays 

3 Appendix D can be viewed online at https://nap.nationalacademies.org/catalog/27595.
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in translating clinical data collected into labeling changes. Evidence from 
pediatrics and other areas where postmarketing studies are required also 
reveals that studies initiated after product approval is received are slower 
or less likely to be completed (Hwang et al., 2018; Shahzad et al., 2023). 
Nonetheless, since their enactment in 2002 and 2003, the BPCA and the 
PREA have led to the labeling of over 1,000 products with pediatric-specific 
information (FDA, 2022). Labeling changes of that magnitude could make 
a tremendous difference in reducing uncertainty and potential harm for 
pregnant and lactating women using medical products.

Despite certain limitations and key differences between pediatric and 
pregnant and lactating populations, the BPCA and the PREA do serve as 
useful models for the type of legislation that would provide FDA with 
the necessary authority to impose requirements for additional study with 
pregnant and lactating women while also providing incentives needed to 
stimulate additional research with pregnant and lactating women.

The data generated through clinical studies conducted under the 
BPCA and the PREA have promoted the health of children who now have 
access to medical products supported by high-quality evidence. Were 
Congress to enact programs to increase the development of evidence for 
the care and treatment of pregnant and lactating women modeled on the 
BPCA and the PREA, the health of pregnant and lactating women and 
their fetuses and children would be promoted in a similar way as when 
Congress prioritized the health of children over 2 decades ago.

Incentives Modeled on the BPCA

The case law data presented in Appendix B and described in Chapter 
2 of this report indicate that, based on reported cases, there is limited 
liability in clinical trials for pregnant women and virtually no liabil-
ity for lactating women. The case law data indicate that sponsors may 
actually face considerably more risk of liability for harms related to 
pregnant women’s use of FDA-regulated products once the product has 
been approved and is available in the open market. While sponsors are 
required to submit to FDA postmarketing safety reports and may be 
subject to postmarketing requirements or commitments—which may be 
fulfilled through a pregnancy registry,4,5 there is little indication that 
sponsors wish to conduct the trials that might indicate future risks once 
a drug is already on the market.

Chapter 5 explores other factors that might contribute to the reluctance 
to include pregnant and lactating women in research. One such factor is that 

4 Postmarketing reporting of adverse drug experiences, 21 CFR 314.80.
5 Postmarketing reporting of adverse experiences, 21 CFR 600.80.

A02260_Advancing_Clinical_Research_CH06.indd   189A02260_Advancing_Clinical_Research_CH06.indd   189 5/13/24   12:56 PM5/13/24   12:56 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

190	 ADVANCING CLINICAL RESEARCH

there is little to no financial incentive for sponsors to conduct this research, 
and there are no requirements to do this research outside of occasional 
postmarketing requirements imposed by FDA when there is a known seri-
ous risk or available data indicate the potential for a serious risk. Providing 
concrete financial incentives for sponsors is an important mechanism to tip 
the scales in favor of conducting research in pregnant and lactating women, 
particularly as sponsors weigh the financial risk of a potential increase in 
liability for greater use of their product postapproval in pregnant women. 
As with the pediatric experience, a financial incentive may encourage spon-
sors to take what would otherwise be costly and potentially unprofitable 
steps to begin research with pregnant and lactating women.

There is virtually no incentive for product sponsors to conduct addi-
tional research once a drug is off-patent, as their limited profits would 
not offset the costs of such research. Here too, the BPCA provides a use-
ful model for stimulating studies with pregnant and lactating women. 
Instead of incentivizing sponsors to conduct research in this context, the 
BPCA provides public funds to aid and incentivize clinical researchers 
and their institutions to do the needed research. Under the BPCA, the 
Eunice Kennedy Shriver National Institute of Child Health and Human 
Development (NICHD) has developed a process for prioritizing medical 
products to be studied with public funding (FDA, n.d.). In response to the 
PRGLAC Implementation Plan recommendations 8B and 9A, NICHD has 
begun the process of identifying priorities for medical products to investi-
gate similar to the approach under the BPCA (NIH, 2023d; PRGLAC Task 
Force, 2020). Also modeled on the BPCA approach, NICHD has released a 
request for nominations to identify priority medical products to address 
knowledge gaps (NIH, 2023d). NICHD plans to appoint a committee of 
external experts to evaluate the nominations and develop a preliminary 
priority list, which will be refined in a stakeholder meeting.

In addition, the BPCA requires that the data from those studies be 
submitted to the U.S. Department of Health and Human Services (HHS) 
and FDA for review, be made available in the public domain, and if 
appropriate, FDA will negotiate with the holder of the relevant applica-
tions for a label change. An incentive and funding mechanism similar to 
the BPCA, which was codified through amendments to the Federal Food, 
Drug, and Cosmetic Act and the Public Health Service Act,6 can make 
decisions to include pregnant and lactating women in clinical research 
more appealing to sponsors, investigators, and research institutions.

The committee acknowledges that incentives for the pharmaceuti-
cal industry, such as extended market exclusivity or tax breaks, are not 

6 Best Pharmaceutical for Children Act, P.L. 107-109, (Jan. 4, 2000).
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without cost for patients or for the U.S. taxpayer, owing to the high-cost of 
brand-name prescription drugs (Kesselheim, 2017). Further, longer patent 
extensions, such as the 7-year extension offered through the Orphan Drug 
Act, have been criticized for the high prices of orphan drugs and their 
potential to threaten insurance premiums (ICER, 2022). Additionally, the 
Orphan Drug Act has led to overuse of the “orphan drug” classification to 
maximize profits, while preventing more cost-effective therapeutics from 
entering the market (GAO, 2018; ICER, 2022). Incentives can be designed 
with appropriate guardrails in place to make them more effective.

While the committee does not have the appropriate expertise 
to determine the most appropriate incentive for industry, lawmakers 
could consider a sliding scale for exclusivity depending on the informa-
tion gathered (e.g., fewer months of exclusivity for pharmacokinetic/
pharmacodynamic (PK/PD) studies and longer exclusivity for larger well-
controlled studies of safety and efficacy, or a longer period of exclusivity 
for medical products most likely to be used by pregnant and lactating 
women, and a shorter period for those with less anticipated use by these 
populations). Similarly, it may be appropriate for Congress to consider 
providing more generous incentives for products developed for condi-
tions specific to pregnancy or lactation. In considering the priority of 
medical products to be studied and eligible for incentives, it will be 
important for the director of NIH and the FDA commissioner to consider 
the public health needs for the medical product; availability of informa-
tion concerning the dosage, safety, and effectiveness of the medical prod-
uct in pregnant and lactating women; whether additional information is 
needed; and whether new studies in pregnant and lactating women may 
have therapeutic value.

Recommendation 4. The U.S. Congress should pass legisla-
tion modeled on the Best Pharmaceuticals for Children Act to 
encourage and incentivize additional studies to provide more 
information in labeling on the safety and efficacy of approved 
medical products for pregnant and lactating women. This leg-
islation should:

a.	 Direct the director of the National Institutes of Health, in 
consultation with the commissioner of the Food and Drug 
Administration (FDA) and experts in pregnancy and lacta-
tion, to develop and publish annual prioritization lists of 
both on-patent and off-patent approved medical products 
for which additional studies are needed to assess the dos-
age, safety, and effectiveness of the use of the medical prod-
ucts in pregnant and lactating women.
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b.	 Direct the secretary of the Department of Health and 
Human Services (HHS) to award contracts to entities that 
have the expertise to conduct clinical studies in pregnant 
and lactating women to study medical products that are no 
longer subject to relevant patent or exclusivity protections, 
thus enabling the entities to conduct studies in pregnant and 
lactating women of one or more of the off-patent medical 
products identified in part (a) of this recommendation.

c.	 Grant the secretary of HHS the authority to make a written 
request to the patent holder of medical products subject to 
patent or exclusivity protections to conduct clinical studies 
involving pregnant and lactating women concerning one or 
more of the on-patent medical products identified in part (a) 
of this recommendation.
i.	 To incentivize manufacturers to complete these stud-

ies, Congress should create incentive programs, such 
as extended market or data exclusivity or tax breaks, 
to the holder of the approved application if studies 
are completed within the requested time frame and 
data are submitted to FDA for inclusion in product 
labeling.

ii.	 This incentive program should be authorized for an ini-
tial 5-year period, with reauthorization based on experi-
ence with the program and a determination of whether 
continuation is necessary.

Accountability Modeled on the PREA

In 1998, FDA published its Final Rule requiring sponsors of drugs and 
biologics to conduct studies in pediatric populations, but a federal court 
found that FDA did not have the authority to require pediatric studies in 
2002 (FDA, 2016). Subsequently, Congress passed the PREA to grant FDA 
this authority by amending the Federal Food, Drug, and Cosmetic Act 
and the Public Health Service Act. Under the PREA, FDA can require drug 
sponsors to conduct studies and clinical trials when a drug is deemed 
“relevant” to pediatric populations. The goal of the PREA is to protect 
pediatric patients from risks to them that might not have been revealed as 
part of the premarket review for a drug that was developed for an adult 
population, as well as to develop pediatric dosing. The PREA does not 
apply to on-market drugs and biologics and is therefore only required 
for drugs and biologics under development. FDA authority could be 
expanded to compel the same requirements to conduct clinical studies for 
pregnant and lactating women.
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Although FDA has authority to encourage study and clinical tri-
als with pregnant and lactating women, it can only require such studies 
and trials

to assess a known serious risk related to the use of the drug involved; to 
assess signals of serious risk related to the use of the drug; and to identify 
an unexpected serious risk when available data indicates the potential 
for a serious risk.7

Because pregnant and lactating women are rarely studied as part 
of premarket review, many risks to pregnant and lactating women are 
unknown when the drug enters the market. Like pediatric populations 
before the PREA was enacted, this leaves pregnant and lactating women 
unprotected and uninformed until signals are detected through postmar-
keting surveillance, effectively experimenting on pregnant and lactating 
women at the population level.

In considering the potential for unintended consequences for requir-
ing sponsors to conduct clinical studies in pregnant and lactating women, 
the committee recognizes that there are two scenarios in which it may 
be appropriate to defer or waive such a requirement. First, if a medi-
cal product is ready for approval in the general adult population and 
the sponsor demonstrates that studies in pregnant and lactating women 
are being conducted or will be conducted with due diligence and at the 
earliest possible times, it may be appropriate for FDA to grant a deferral 
to the sponsor. Second, if the sponsor presents evidence that strongly 
asserts that the medical product would be unsafe or of no therapeutic 
value in pregnant and lactating women, FDA could grant a waiver, and 
the evidence presented by the sponsor would need to be included in the 
product label.

The committee notes that recommendation 5 is related to, but inde-
pendent of recommendation 1. Whereas FDA has the authority to develop 
guidance to communicate its expectations and current thinking—as the 
committee calls for in recommendation 1—a federal district court has pre-
viously ruled that FDA does not have the authority to require clinical stud-
ies in a specific population8—which is the subject of recommendation 5. 
The implementation of recommendation 1 would enable FDA to provide 
sponsors with information on how studies with pregnant and lactating 
women are to be conducted but stops short of requiring those studies 
to be completed. Recommendation 5 thus tasks Congress with granting 

7 Postmarketing studies and clinical trials-implementation of Section 505(o)(3) of Federal Food, 
Drug, and Cosmetic Act, FDCA 505(o)(3)(B), (Oct. 25, 2019).

8 Association of American Physicians and Surgeons, INC v. FDA, 226 F.Supp.2d 204 (D.D.C., 
2002).
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FDA the authority to require certain clinical studies be conducted with 
pregnant and lactating women.

Recommendation 5. The U.S. Congress should pass legisla-
tion modeled on the Pediatric Research Equity Act to authorize 
the Food and Drug Administration (FDA) to require research 
related to the use of drugs, biologics, vaccines, and medical 
devices in pregnant and lactating women.

a.	 Congress should direct the secretary of the Department 
of Health and Human Services to require any entity that 
submits an application for a new drug, biologic, vaccine, 
or medical device, or a supplement for a new indication, 
new dosage form, new dosing regimen, or new route of 
administration, to submit data on the dosage, administra-
tion, safety, and effectiveness of its use in pregnant and 
lactating women.

b.	 Congress should amend Section 505(o)(3)(B) of the Federal 
Food, Drug, and Cosmetic Act to include “(iv) to identify 
and characterize risks to pregnant and lactating women and 
their offspring” as a justification for requiring postmarket-
ing studies and postmarketing clinical trials.

c.	 To ease the initial challenges that may be faced in imple-
menting this requirement, Congress should create pro-
grams, such as extended market exclusivity or tax breaks, 
for the holder of an approved New Drug Application, Bio-
logics License Application, or Premarket Approval when 
studies are completed within the required time frame and 
data are submitted to FDA for inclusion in product labels. 
These programs should expire after several years, once 
sponsors have experience conducting these studies.

Provide NIH Funding for Research

Research that includes pregnant and lactating women has been 
avoided or deprioritized along the medical product development path-
way. As the largest supporter of biomedical research, NIH has a respon-
sibility to encourage and stimulate research in these populations. There 
is a need to increase basic knowledge of how pregnancy and lactation 
affect how the body handles and responds to drugs to guide and support 
future research, and to fund and facilitate research that includes pregnant 
and lactating women when appropriate. NIH could play a particularly 
important role in funding research in pregnant and lactating women for 
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off-patent products, given the lack of incentives for sponsors discussed 
earlier in this chapter. Research on pregnancy, childbirth, and lactation 
receives only a small portion of overall NIH funding (NIH, 2023b).

Despite high rates of maternal and infant morbidity and mortality in 
the United States, funding for research in this area has historically been 
low in both the United States (Smith, 2023) and the United Kingdom 
(Manningham-Buller and Brocklehurst, 2022). Implicit in the two rec-
ommendations in this section is that NIH will need to reevaluate its 
funding priorities and potentially increase its budget requests to provide 
clinical research with pregnant and lactating women the necessary atten-
tion. While greater efforts are needed, the committee acknowledges that 
NIH has begun to take important actions in this area, including several 
research networks (see Box 5-1).

In addition to these NIH initiatives, other federal agencies, including 
the Agency for Healthcare Research and Quality, Centers for Disease Con-
trol and Prevention (CDC), Health Resources and Services Administration, 
and FDA (PRGLAC Task Force, 2018), are carrying out activities to develop 
essential knowledge, expertise, and capacity in research that involves preg-
nant and lactating women, but they are only beginning to touch the surface 
of the needed research for these populations. Greater systemic and sus-
tained support and investment are needed. NIH sets the clinical research 
agenda, and without leadership, emphasis, and prioritization from NIH, 
research with pregnant and lactating women will not be prioritized and 
the status quo—a dearth of knowledge about the effects of most drugs on 
pregnant and lactating women—will remain unchanged.

The NIH Common Fund presents an opportunity to systematically 
engage the many institutes and centers within NIH to address a high-
priority challenge, such as the paucity of clinical research including preg-
nant and lactating women (NIH, 2023c). Common Fund programs are 
designed to harness the resources and expertise across NIH’s institutes 
and centers to respond to NIH priorities that have an opportunity to have 
a broad impact. The Eunice Kennedy Shriver National Institute of Child 
Health and Human Development (NICHD) supports the most NIH grants 
for research related to pregnancy and lactation of all NIH’s institutes and 
centers (NICHD, 2018). The creation of an NIH Common Fund program 
for pregnancy and lactation research would distribute responsibility for 
supporting this research across NIH’s institutes and centers. However, 
Common Fund programs are time bound and intended to achieve specific 
goals within a 10-year period. Therefore, NIH-wide efforts to kick-start 
clinical research in pregnant and lactating women through the Common 
Fund would need to be coupled with sustainable research initiatives.

Expanding existing NIH networks can promote sustained infrastruc-
ture to conduct research in pregnant and lactating women to answer 
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key priority research questions by developing institutional capacity at 
diverse research sites. As described in Boxes 3-3 and 5-1, establishment 
of the International Maternal, Pediatric, Adolescent AIDS Clinical Trials 
(IMPAACT) Network has benefited research on human immunodefi-
ciency virus (HIV) treatment during pregnancy and lactation. Other 
research networks that NICHD supports contribute to research on vari-
ous conditions experienced by pregnant and lactating women and involve 
collaborations with other NIH institutes and centers.

Collaboration through research networks comprising diverse popula-
tions and geographic sites promotes a greater effect and generalizability 
of scientific discoveries, innovative thinking, mentorship of early-career 
researchers, and the development of research capacity and sustained 
infrastructure (Disis and Slattery, 2010; Jones et al., 2008; Luke et al., 
2016; Snowden et al., 2018). Mentorship and research capacity are par-
ticularly important factors to the safe inclusion of pregnant and lactating 
women in clinical research, therefore mitigating the potential for liability. 
Expansion of existing NIH networks for pregnancy and lactation research 
is necessary to accommodate the need and demand for highly quali-
fied researchers and research institutions. Consideration of the ability of 
future network sites to recruit and retain diverse research participants is 
important to consider.

Recommendation 6. The National Institutes of Health (NIH) 
should develop an action plan to prioritize research that 
includes pregnant and lactating women across its institutes 
and centers. At a minimum, the action plan should include the 
following:

a.	 NIH should create a new program with the NIH Common 
Fund to study the pharmacokinetics, pharmacodynamics, 
and dosage determination of on-market drugs in pregnant 
and lactating women.

b.	 The Eunice Kennedy Shriver National Institute of Child 
Health and Human Development should expand and sus-
tain its network of institutions with expertise in conducting 
clinical research with pregnant and lactating women, with 
considerations for the equitable access of potential research 
participants.

A primary concern that has stalled the inclusion of pregnant and lac-
tating women in clinical research is the fear that the research may cause 
harm in the research participant or in their fetus or infant (Frew et al., 
2014). Notably, when harms occur among pregnant and lactating women, 
people of color and those of lower socioeconomic status lacking resources 
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to pursue a legal remedy are often left with no recourse and no compen-
sation. There is no nationwide requirement or mechanism to compensate 
research participants who are harmed by their participation in a research 
study (Henry et al., 2015). The National Vaccine Injury Compensation 
Program (VICP), discussed in Chapter 4, provides compensation for 
injured individuals and incentivizes companies to develop and distrib-
ute vaccines by providing an alternate route for potential liability claims 
through a no-fault system (Winter et al., 2021). However, the VICP only 
covers certain vaccines recommended by CDC.

Although research institutions may have their own policies to com-
pensate individuals with research-related injuries, it is not common prac-
tice (Resnik et al., 2014). Researchers and staff at a research university that 
undertakes research with pregnant women identified the availability of 
a university mechanism to compensate individuals for research-related 
injuries as an important contributor to the university’s successful research 
portfolio in pregnant women (Mastroianni et al., 2020). Moreover, the 
university’s compensation program may contribute to the low number of 
research-related lawsuits and tort claims faced by the university.

While the United States does not require the provision of no-fault 
compensation for research-related injuries, many other countries do (Pike, 
2012). Given the shortcomings of the American tort system detailed in 
Chapter 2, it may be challenging for research participants who are harmed 
in clinical research to obtain any compensation. A clinical trial insurance 
plan purchased by an investigator, research institution, or sponsor could 
be a solution to provide modest compensation for research-related inju-
ries. An insurance policy that covers no-fault compensation enables those 
harmed by participation in clinical research to receive compensation up 
to a certain limit for immediate medical expenses without resorting to the 
tort system (Medmarc, 2022).

Because acquiring clinical trial insurance imposes an additional cost 
to the study, it would be appropriate for NIH to cover the cost of clinical 
trial insurance for NIH-funded research involving pregnant and lactating 
women, which is within its authority (Henry et al., 2015). While the cost 
of policies for studies including pregnant and lactating women may be 
expensive at first, owing to scant actuarial data for these populations, the 
committee finds that the cost of coverage is likely to moderate over time 
as the uncertainty of insurance underwriters decreases. Moreover, clinical 
trial insurance would incentivize sponsors and investigators to minimize 
harm as the price of an insurance policy is likely to decrease if proper 
safeguards are in place and the investigator and research institution can 
demonstrate a consistent record of safety (Pike, 2012).

Recommendation 7. The National Institutes of Health (NIH) 
and other federal agencies that fund clinical research should 
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cover the cost of clinical trial insurance on clinical trial grants 
that include pregnant and lactating women for research that is 
conducted domestically. The additional expense of this insur-
ance should be deemed as outside of the NIH cap for direct 
costs for grant awards.

IMPROVE EXISTING DATA AND SAFETY MONITORING

Given the exclusion of pregnant women from clinical trials, most of 
the in-human safety data related to the use of products by pregnant and 
lactating women are now generated through postmarketing observational 
studies (Roque Pereira et al., 2022; Stock and Norman, 2019). Conducting 
more clinical trials with pregnant and lactating women will not lessen the 
need to expand the collection and analysis of real-world data to enrich the 
basic safety and efficacy profile built through clinical trials. Real-world 
data collected through observational studies are important for detecting 
rare adverse events and understanding the long-term safety profile of 
medical products, but the current system of real-world data capture and 
analysis needs substantial improvement before it can play a major role in 
increasing knowledge about the effects of medical products in pregnant 
and lactating women.

FDA has developed draft guidance for industry on postapproval 
pregnancy safety studies, which provides considerations on the design, 
use, and analysis of pregnancy exposure registries and complementary 
databases (FDA, 2019), which is covered in Chapter 3. FDA has also 
pledged to make improvements to the collection of real-world safety data 
in pregnancy through the development of a framework and demonstra-
tion projects in its Prescription Drug User Fee Act (PDUFA) VII com-
mitments (FDA, 2023). Internationally, Europe’s ConcePTION project, 
funded through the Innovative Medicines Initiative (IMI), is working to 
enhance and expand capabilities in collecting and analyzing observational 
data (IMI, 2023). IMI ConcePTION’s efforts include improving interoper-
ability of data systems, defining core data elements, constructing work-
flows for data analysis, and optimizing data linkages between parents 
and offspring. While there are notable differences between the electronic 
health data infrastructure of European countries and the United States, 
many of the lessons from IMI ConcePTION may still be applicable as the 
United States aims to achieve similar goals.

Existing pregnancy exposure registries are often specific to a prod-
uct or condition, requiring potential participants or their providers to 
search for relevant registries. Although FDA maintains a list of preg-
nancy exposure registries on its website, that list has limited search 
capabilities and is not complete. Registries are listed only at the request 
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of the registry sponsor or investigator. A central repository of interoper-
able pregnancy exposure registries could facilitate enrollment by mak-
ing registries more accessible for pregnant individuals, clinicians, and 
researchers. Including the results of complementary database studies 
in the central repository would also be a useful mechanism to pro-
vide pregnant individuals, clinicians, and researchers with informa-
tion regarding the safety of medical products in pregnancy and during 
breastfeeding. An important first step in designing such a repository 
would be to make it an interoperable, searchable resource for clinicians, 
investigators, or potential participants.

Sponsors conducting pregnancy exposure registries as part of a post-
marketing commitment must submit annual status reports to FDA, and 
registries not conducted under postmarketing commitments are still 
encouraged to submit such reports (FDA, 2002). Ideally, the repository 
would be constructed to capture data submitted through these annual 
status reports. The usefulness of a repository would be greatly increased if 
it also included summary information from postmarketing adverse event 
reports that are required to be submitted to FDA.9,10 While some of these 
adverse event data are likely to be captured by the FDA Adverse Event 
Reporting System (FAERS) and Vaccine Adverse Event Report System 
(VAERS), collecting such information in a single repository focused on 
pregnancy and lactation would likely improve accessibility for pregnant 
and lactating women and their health care providers. The repository 
would benefit from being designed with end users in mind. For exam-
ple, the repository could have prepopulated submission categories with 
information requested in FDA’s “Guidance for Industry on Establishing 
Pregnancy Exposure Registries,” and dropdown menu selections, where 
relevant. Additionally, nonproprietary information in the status report 
for each registry that would be useful to be made public in the repository 
includes:

•	 Number of pregnant women enrolled to date,
•	 Number of pregnancies with unknown outcomes,
•	 Number of pregnancies with outcome pending,
•	 Number of pregnancies lost to follow-up, and
•	 Number and type of adverse events reported.

Unlike pregnancy, there are very few lactation registries that exist 
worldwide. A few product-specific registries exist; however, there is no 

9 Postmarketing reporting of adverse drug experiences, 21 CFR 314.80.
10 Postmarketing reporting of adverse experiences, 21 CFR 600.80.
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comprehensive prospective lactation registry. Such a prospective lactation 
registry, collecting data on maternal medication consumption and adverse 
events in the child, would be a critical data repository to increase the 
information on medication safety during lactation. The LactMed database 
administered by NICHD collects published data on medications and 
chemicals to which lactating mothers may be exposed, with information 
on human milk transfer, and concentrations and adverse events in the 
nursing child (NIH, 2023a).

Most postapproval programs for lactation are focused on developing 
biobank capacity and preclinical modeling. This is likely because lactation 
studies generally require the collection of human milk to determine how 
much of a medication the child is exposed to, which makes the lactation 
studies interventional and not observational (Covington, 2018). To col-
lect more data on medication use during lactation, NICHD is funding a 
multicenter study focused on conducting population-based PK studies 
during lactation for a variety of already approved medications that the 
lactating parent is already receiving for therapeutic reasons (Pediatric 
Trials Network, 2023).

The electronic health data that are used to conduct complementary 
database studies are fragmented across different platforms and health 
care systems (Reisman, 2017; Turbow et al., 2021). Such fragmenta-
tion makes it difficult to share data and to construct large datasets 
that would enable more robust analyses with greater statistical power. 
Another challenge is a lack of common data elements that are impor-
tant to capture relevant to the safety of medical products for pregnant 
individuals and their fetuses (Richardson et al., 2023). For example, 
health records often do not collect information about breastfeeding 
practices, complicating research into the outcomes for breastfeeding 
children given the inability to determine exposure.11 A lack of data 
linkage between the pregnant individual and their offspring is another 
barrier to conducting database studies in pregnant women (Whitmore 
et al., 2021).

The linkage of parental and offspring electronic health records is 
vital to understanding fetal and infant outcomes related to exposure to 
medical products in utero. Yet, creation of these linkages is a challenge for 
real-world data studies conducted in the United States and may be par-
ticularly difficult when using Medicaid data (Johnson et al., 2013). FDA’s 
Sentinel Initiative added mother–child linkages to its database in 2018, 
beginning originally with data from private insurers and expanding to 
include Medicaid data in the last few years. Of the live births in their data-
base, approximately 80 percent have mother–child linkages (Maro, 2023). 

11 As presented to the committee by Christina Chambers in open session on June 15, 2023.
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Further attention to addressing these limitations may improve the feasi-
bility of conducting real-world data studies with pregnant and lactating 
women.

Recommendation 8. The U.S. Department of Health and Human 
Services should form an interagency task force, including the 
Food and Drug Administration, National Institutes of Health, 
Centers for Disease Control and Prevention, Health Resources 
and Services Administration, Office of the National Coordinator 
for Health Information Technology, and the National Library of 
Medicine to create and maintain infrastructure and guidelines 
for the conduct of postmarketing pregnancy and lactation safety 
studies that would use safety information, annual status reports 
from existing pregnancy and lactation exposure registries, and 
data generated through database studies. From within its mem-
bership, the task force should identify agency leads to carry out 
the following activities:

a.	 Develop a central repository to collect postmarketing safety 
data from pregnancy and lactation exposure registries and 
database studies.

b.	 Release guidelines on the content and format of data to be 
submitted to the central repository from existing pregnancy 
and lactation exposure registries, which should include, at a 
minimum, the following: number of pregnant and lactating 
women enrolled to date, number of pregnant and lactating 
women with unknown outcomes, number of pregnant and 
lactating women with pending outcomes, number of preg-
nant and lactating women lost to follow-up, and number 
and types of adverse events reported in pregnant and lactat-
ing women.

c.	 Adopt standards requiring that the electronic health records 
of pregnant and lactating women be capable of being linked 
with records for their offspring in research databases.

d.	 Evaluate the infrastructure, data elements, and resources 
that would be required to develop and maintain a central-
ized national registry for collecting and evaluating postmar-
keting data from pregnant and lactating women.

PROTECT RESEARCH PARTICIPANTS’ PRIVACY

The committee’s review of litigation did not reveal any legal liability 
exposure related to an injured child’s claim based on a parents’ partici-
pation in clinical research while the child was in utero. Many states have 
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some level of parent–child immunity. There are a few atypical cases, 
however, that have recognized a potential claim by a child against a 
mother whose negligence caused damages in utero (Clayton, 1994), one 
of which is a case against a mother who took medication while pregnant 
that claimed she failed to exercise “reasonable parental discretion.”12 
A number of states also have broad child abuse statutes that might be 
interpreted to expose a mother to liability because of medications taken 
while pregnant. Following the U.S. Supreme Court decision in Dobbs v. 
Jackson Women’s Health Organization, overturning its previous rulings 
that the U.S. Constitution protected the right to an abortion, research 
participants may be exposed to new legal liability depending on state 
laws and local enforcement. Charges of civil or criminal liability could 
be brought against research participants that experience a spontane-
ous abortion or seek an elective abortion. Furthermore, an individual’s 
right to privacy is not necessarily “absolute; rather, it is a conditional 
right which may be infringed upon a showing of proper governmental 
interest.”13

Certificates of Confidentiality

Certificates of confidentiality (CoCs) provide an opportunity to pro-
tect against the potential for legal liability, especially following the Dobbs 
decision, should the privacy of research participants be breached.

A CoC can help achieve the research objectives and promote partici-
pation in studies by safeguarding the confidentiality of subjects’ infor-
mation by protecting researchers and institutions from being compelled 
to disclose information that would identify research subjects. CoCs help 
reassure participants that their data are safe and protected from disclo-
sure or use in legal proceedings. Such protection may be particularly 
necessary in states with laws that could criminalize or hold liable a 
pregnant individual should their fetus be harmed in the course of clini-
cal research.

Recommendation 9. If research being conducted with pregnant 
individuals, or individuals who may become pregnant over 
the course of the study, is not already covered by a certificate 
of confidentiality issued by the National Institutes of Health 
or other federal agency, the principal investigator of the study 
should apply to the National Institutes of Health for a certificate 
of confidentiality.

12 Grodin v. Grodin, 301 N.W.2d 869, (Mich. App. 1981).
13 Planned Parenthood of Southern Arizona v. Lawall, 307 783 (9th Circuit 2002).
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Meeting 1 Agenda
Thursday, January 26, 2023

10:30–11:30 a.m.	� CLOSED SESSION—COMMITTEE  
MEMBERS ONLY

11:30–11:50	 Break

OPEN SESSION

11:50–11:55	 Welcome and Introductions
	 Mimi Foster Riley, Committee Chair
	 Professor of Law
	 University of Virginia

11:55–12:10 p.m.	 Sponsor Perspective and Charge to the Committee
	 Camille Fabiyi
	 Program Officer, NICHD
	 National Institutes of Health

	 Aaron Pawlyk
	� Chief, Obstetric and Pediatric Pharmacology and  

Therapeutics Branch, NICHD
	 National Institutes of Health
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	 Nahida Chakhtoura
	� Branch Chief, Pregnancy and  

Perinatology Branch, NICHD
	 National Institutes of Health

12:10–12:45	 Discussion with Committee

12:45	 ADJOURN OPEN SESSION

12:45–1:45	 Break

1:45–4:30	� CLOSED SESSION—COMMITTEE  
MEMBERS ONLY

4:30	 END OF MEETING

Meeting 2 Agenda
Thursday, March 23, 2023

CLOSED SESSION—COMMITTEE MEMBERS ONLY

9:30–10:00 a.m.	 Closed Session Deliberations

OPEN SESSION—PUBLIC WORKSHOP
Welcome and Introduction

10:00–10:10	 Opening Remarks
	 Mimi Foster Riley, Committee Chair
	 Professor of Law
	 University of Virginia

SESSION I – Product Liability  
Considerations

Session Objectives
•	 Discuss the role of product liability considerations in creating 

incentives and/or disincentives for medical product companies to 
generate evidence for the safety and efficacy of their products in 
pregnant and lactating populations; and

•	 Consider what incentives and accountability measures may 
be effective in generating evidence for pregnant and lactating 
populations.
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10:10–10:25	 Fireside Chat
	 Bruce Kuhlik, Moderator
	 Former General Counsel
	 Merck & Co.

	 Defense Attorney Perspective
	 John Beisner
	 Partner 
	 Skadden, Arps, Slate, Meagher &  
	 Flom LLP and Affiliates

10:25–10:45	 Discussion with Committee

SESSION II—THE ROLE OF RISK MANAGEMENT AND  
TRIAL INSURANCE

Session Objectives
•	 Understand what factors or considerations influence decisions 

to include or exclude pregnant and lactating populations from 
clinical research;

•	 Discuss how risk and benefit are assessed for populations that are 
being considered for inclusion in a clinical research study, as well 
as for the institutions conducting, funding, or insuring the study; 
and

•	 Examine opportunities to apply risk mitigation strategies to clinical 
research that includes pregnant and lactating populations.

10:45–11:10	 Panel Discussion
	 Patricia Danzon, Moderator
	 Celia Moh Professor of Healthcare Management
	 University of Pennsylvania

	 Trial Insurance Perspective
	 Sara Dyson
	 Vice President of Underwriting Operations  
	 and Risk Management
	 Medmarc

	 Academic Medical Center Perspective
	 Hillary Noll Kalay
	 Principal Counsel
	 University of California
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	 Institutional Review Board Perspective
	 Elisa Hurley
	 Executive Director
	 Public Responsibility in Medicine and Research

11:10–11:45	 Discussion with Committee

11:45–12:45	 LUNCH BREAK

SESSION III—EQUITY CONSIDERATIONS FOR  
INJURY COMPENSATION

Session Objectives
•	 Understand how research participants view and make decisions 

regarding participation in clinical research while pregnant or lactating;
•	 Consider various perspectives on what constitutes fair and just 

compensation for participants harmed in the course of clinical 
research;

•	 Examine the benefits and drawbacks to different injury compensation 
schemes in the context of promoting fairness and justice; and

•	 Discuss opportunities to improve upon existing compensation 
schemes to make them more equitable.

12:45–1:00	 Presentation
	 Jason Malone
	 Director of the Human Subjects Division
	 University of Washington

1:00–1:45	 Panel Discussion
	 Anne C.C. Lee, Moderator
	 Director of Global Newborn Health
	 Brigham and Women’s Hospital
	 Harvard Medical School

	 Research Participant Perspective
	 Marcela Smid
	 Research Participant

	 Jillian Brown
	 Research Participant
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	 No Fault Compensation Perspective
	 Efthimios Parasidis
	� Chief Justice Thomas J. Moyer Professorship for  

the Administration of Justice and Rule of Law
	 Ohio State University

	 Renée Gentry
	 Principal Partner
	 The Law Office of Renée J. Gentry

	 Tort Perspective
	 Michelle Mello
	 Professor of Law and Health Policy
	 Stanford University

1:45–2:30	 Discussion with Committee

2:30–3:00	 BREAK

SESSION IV—CASE STUDIES IN  
RISK MITIGATION

Session Objectives
•	 Consider approaches that various institutions have adopted to 

mitigate risk and liability in clinical research that includes pregnant 
or lactating persons;

•	 Discuss challenges and successes of adopting and implementing risk 
and liability mitigation strategies for research involving pregnant or 
lactating persons; and

•	 Discuss opportunities to scale risk and liability mitigation strategies 
to other clinical research studies that could include pregnant or 
lactating persons.

3:00–3:20	 Panel Discussion
	 Anna C. Mastroianni, Moderator
	 Research Professor in Bioethics and Law
	 John Hopkins Berman Institute of Bioethics
	 Charles I Stone Professor of Law Emeritus
	 University of Washington

	 Nonprofit Perspective
	 Metin Gülmezoglu
	 Executive Director
	 Concept Foundation
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	 Niranjan Bhat
	 Senior Medical Officer
	 PATH

	 Industry Perspective
	 Lorien Urban
	 Senior Medical Director, Clinical Development
	 Ferring Pharmaceuticals

3:20–4:00	 Discussion with Committee

WORKSHOP ADJOURNS
CLOSED SESSION—COMMITTEE MEMBERS ONLY

4:15–4:30	 Closed Session Deliberations

4:30	 ADJOURN DAY 1

Friday, March 24, 2023
CLOSED SESSION—COMMITTEE MEMBERS ONLY

9:30–4:00	 Closed Session Deliberations

Meeting 3 Agenda
Thursday, June 15, 2023

CLOSED SESSION—COMMITTEE MEMBERS ONLY

OPEN SESSION

10:15–11:15	� Real-World Data and Real-World Evidence:  
Challenges and Opportunities Panel Discussion

	 Ahizechukwu Eke, Moderator
	� Director of Research, Division of  

Maternal-Fetal Medicine
	 Johns Hopkins University

	 Industry Registry Perspective
	 Kristin Veley
	 Executive Director, Research Science
	 Epidemiology and Scientific Affairs, PPAS & RWE
	 PPD

A02260_Advancing_Clinical_Research_AppA.indd   212A02260_Advancing_Clinical_Research_AppA.indd   212 5/13/24   12:53 PM5/13/24   12:53 PM

https://nap.nationalacademies.org/catalog/27595?s=z1120


Advancing Clinical Research with Pregnant and Lactating Populations: Overcoming Real and Perceived Liability Risks

Copyright National Academy of Sciences. All rights reserved.

APPENDIX A	 213

	 Human Milk Biorepositories Perspective
	 Tina Chambers
	 Professor of Pediatrics
	 University of California San Diego

	 FDA Perspective
	 Tamara Johnson
	 Lead Medical Officer
	 Division of Pediatric and Maternal Health
	 FDA

	 Clinical Researcher Perspective
	 Jonathan Watanabe
	 Associate Dean of Pharmacy Assessment and Quality
	 University of California Irvine

11:15–11:30	 Coffee Break

11:30–12:15	 �Discussion: Liability for Pregnant and  
Lactating Persons Exclusion

	 Leslie Meltzer-Henry, Moderator
	 Professor of Law
	 University of Maryland

	 Alan C. Milstein
	 Shareholder & Chairman, Department of Litigation
	 Sherman, Silverstein, Kohl, Rose & Podolsky, P.A.

12:15–1:15	 LUNCH BREAK

1:15–2:15	 Presentation on FDA Commissioned Paper
	 Julie Tibbets
	 Partner
	 Goodwin Procter LLP

	 Sarah Wicks
	 Associate
	 Goodwin Procter LLP

2:15–2:30	 BREAK
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CLOSED SESSION—COMMITTEE  
MEMBERS ONLY

2:30–4:30	 Closed Session Deliberations

4:30	 ADJOURN DAY 1

Friday, June 16, 2023
CLOSED SESSION—COMMITTEE MEMBERS ONLY

OPEN SESSION

11:30–12:00	 Product Liability Discussion
	 Bruce Kuhlik, Moderator
	 Former General Counsel
	 Merck & Co.

	 Kirke Weaver
	 General Counsel
	 Organon

CLOSED SESSION—COMMITTEE  
MEMBERS ONLY

12:45–4:00	 Closed Session Deliberations

4:00	 ADJOURN DAY 1

Meeting 4 Agenda
Thursday, July 13, 2023

10:30–3:00	� CLOSED SESSION—COMMITTEE  
MEMBERS ONLY

12:15–1:00	 Lunch Break

Friday, July 14, 2023

10:00–3:00	� CLOSED SESSION—COMMITTEE  
MEMBERS ONLY

12:00–1:00	 Lunch Break
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Meeting 5 Agenda
Wednesday, September 27, 2023

10:30–1:00	� CLOSED SESSION—COMMITTEE  
MEMBERS ONLY

OPEN SESSION

1:00–2:00	� Drug Development Incentive Programs:  
Experience with BPCA & PREA

	 FDA Perspective
	 Prabha Viswanathan
	 Deputy Director
	� Office of Pediatric Therapeutics,  

Officer of the Commissioner, FDA

	 NIH Perspective
	 Perdita Taylor-Zapata
	 Program Lead, BPCA Clinical Program
	 NICHD

	 Public Policy Perspective
	 Florence Bourgeois
	� Codirector, Harvard–MIT Center for  

Regulatory Science
	� Associate Professor of Pediatrics and  

Emergency Medicine
	 Harvard Medical School

2:00–2:15	 Coffee Break

2:15–5:00	� CLOSED SESSION—COMMITTEE  
MEMBERS ONLY

Thursday, September 28, 2023

10:00–3:00	� CLOSED SESSION—COMMITTEE  
MEMBERS ONLY

Meeting 6 Agenda
Friday, October 20, 2023

10:00–5:00	� CLOSED SESSION—COMMITTEE  
MEMBERS ONLY
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B

Scope of Liability Related to Pharmaceuticals 
Dispensed to Pregnant and Lactating Women

AUTHORS

Lauren Colton, Phil Katz, Katherine Kramer, and Megan Dorsch, 
Hogan Lovells US LLP, Consultants to the Committee, 2024

INTRODUCTION

The National Academies of Science, Engineering, and Medicine 
(NASEM) requested assistance with research regarding the potential 
scope of legal liability associated with drugs, biologics, or related medical 
devices prescribed to pregnant or lactating women. NASEM also asked 
that we identify, where applicable, any insights, patterns, or conclusions 
this legal landscape reveals, particularly with respect to the question of 
“What is the true legal risk associated with pharmaceutical products 
researched in, and dispensed to, pregnant and lactating women?”

RESEARCH METHOD

To address this research question, we consulted a variety of 
sources, including but not limited to legal research websites (e.g., 
Westlaw, Lexis), secondary sources (e.g., peer-reviewed literature, law 
review articles), and Internet sources to gather relevant case law. We 
did not limit our search to product liability actions but tailored our 
search terms to gather all potential case law related to drugs studied in 
or used by pregnant or lactating populations. We did not gather cases 
that did not have a publicly available court opinion. When the case law 
indicated substantial litigation surrounding a particular pharmaceuti-
cal product, we broadened our search basis in an effort to appraise the 
true breadth of litigation. For example, Internet, dockets, and secondary 

217
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sources may reveal the existence of settlements, the formation of mul-
tidistrict litigation (MDLs), and other legal activity surrounding a 
particular pharmaceutical product that the reported case law does  
not identify.1

We then prepared tables to consolidate and synthesize the case 
law and other relevant legal liability information we identified on this 
topic. The “Legal Landscape Overview” is appended to this memoran-
dum as “Appendix A.” The charts are divided by subtopic: (1) case law 
involving drugs used in lactating women; (2) case law involving drugs 
used “on-label” in pregnant women; (3) case law involving drugs used 
“off-label” in pregnant women; and (4) case law specifically involv-
ing medical malpractice claims. Each chart provides the case name 
(Case), relevant pharmaceutical product (Drug), a brief description of 
whether the labeling included any warnings or a contraindication for 
use in pregnant or lactating populations, to the extent this information 
is available (Labeling information), the type of plaintiff and specific 
injury alleged (Plaintiff/injury), the claims asserted by the lawsuit 
(Claims), a description of the case disposition and relevant holdings 
(Case description), and a Settlement/Verdict amount, if applicable. 
When there were a vast number of cases regarding a particular drug 
or area of liability, we provided a high-level summary of the litigation 
and a representative subset of cases (e.g., “DES Cases” and “Accutane 
Cases”).

1 We also collected a sample of lawsuits filed during the last year (Aug. 2022–2023). A 
senior research analyst pulled complaints from Courthouse News and Bloomberg Law using 
the following search terms:

•	 CN: (drug OR pharma! OR biologic! OR device) AND (pre-natal OR prenatal OR 
post-natal OR postnatal OR pregnancy OR pregnant OR breastfeeding OR “breast 
feeding” OR miscar!)

•	 BL: (pregnant OR pregnancy OR lactat! OR breastfeed! OR pre-natal OR post-natal 
OR post-partum OR postpartum OR miscar!) w/8 (drug OR pharma! OR biologic! 
OR device).

A review of the complaints for this time period revealed that the majority of recently filed 
lawsuits involved either DES or acetaminophen. We did not include these new lawsuits in 
our summary materials, for several reasons, including: (1) these lawsuits reflect patterns and 
redundancies already seen in the existing, reported case law; (2) reviewing and summariz-
ing these materials, beyond confirming that they involved personal injury claims related 
to DES and acetaminophen, was not likely to lead to a new or different conclusion in our 
liability analysis; and (3) given the abundance of reported case law on this topic, we felt it 
was a better use of our resources to analyze existing precedent rather than cases that are in 
the very early stages of litigation.
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The breadth of the research topic and the nature of product liability 
litigation do not lend themselves to certainty; we cannot warrant that we 
have identified all relevant cases or have a complete understanding of 
the legal landscape, particularly as it relates to unpublicized, undisclosed 
settlements. However, our findings did allow us to draw several conclu-
sions regarding the legal risks and potential liabilities associated with 
pharmaceutical products used in pregnant and lactating populations as 
well as certain liability trends in this area (e.g., defenses, barriers to liabil-
ity, the potential for long-tail liability or MDLs). Those conclusions are 
described in more detail below in Section C.

RESEARCH FINDINGS

Clinical Trial Liability

There is a dearth of case law in the clinical trial context related to 
pregnant and lactating populations. We were unable to find any reported 
case law in which a pregnant or lactating woman—or their children/
grandchildren—filed suit against a drug manufacturer/designer, clinical 
trial sponsor, or any other entity for personal injuries related to their 
participation in a clinical trial or study.2 Fear of liability is a regularly 
cited obstacle to the inclusion of pregnant women in clinical research,3 
yet the case law (or the lack thereof) does not evidence a materially 
greater risk of liability with respect to pregnant/lactating women as 
compared to other participants in clinical trials, such as children—a 

2 For completeness, we note that there are a few cases involving a medical experiment 
conducted by the University of Chicago and Eli Lilly & Company to determine the value 
of DES in preventing miscarriages. See Mink v. Univ. of Chicago, 460 F. Supp. 713 (N.D. Ill. 
1978); Wetherill v. Univ. of Chicago, 570 F. Supp. 1124 (N.D. Ill 1983). DES was administered 
to over 1,000 pregnant women without their knowledge of the drug or consent to participate 
in the study. In Mink, the plaintiffs brought suit against the university and the manufacturer, 
seeking recovery on theories of battery, products liability, and breach of duty to notify 
plaintiffs that they had been given drug (medical malpractice). Although the court denied 
the defendants’ motion for summary judgment on the battery claim, the court granted the 
motion as to the plaintiffs’ other claims because no personal injury was alleged.

Additionally, we identified a qui tam suit, brought under the False Claims Act, against 
clinical trial sponsor of COVID-19 vaccine for administering the vaccine/placebo to pregnant 
women in violation of the clinical trial protocol. No injuries were alleged. See Appendix A, 
United States ex rel. Jackson v. Ventavia Research Group, LLC, No. 1:21-CV-00008, 2023 WL 
2744394 (E.D. Tex. Mar. 31, 2023) (appeal pending).

3 Anna C. Mastroianni et al., Research with Pregnant Women: New Insights on Legal Decision-
Making, 47 Hastings Ctr. Rep. 38 (2017), https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5533594/ (author’s manuscript at 7).
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similarly sympathetic population.4 Indeed, the tort system poses unique 
challenges to all research participants because they must show that 
they did not “assume the risk” through the informed consent process.5 
Further, “injured research participants are also often injured by unfore-
seen risks that are not anyone’s fault and so fall outside the tort system 
entirely.”6

Thus, scholars posit that the fear of liability is fueled in part by 
uncertainty. The “paucity of relevant and easily accessible precedents 
of approved research with pregnant women that might serve as a guide 
through regulatory pathways” means that the legal decision makers 
advising clients at each stage of the development process “have scant 
knowledge of what others in the same or similar position are doing.”7 
Moreover, regulatory ambiguities surrounding Subpart B of the Depart-
ment of Health and Human Services regulations,8 including how the 
regulatory definition of “minimal risk” should be interpreted, whether 
“minimal risk” applies equally to all phases of pregnancy, and regula-
tory inconsistencies regarding the biological father’s role in the informed 
consent process also factor into legal considerations that may result in the 
exclusion of pregnant women from clinical research.9

Despite the lack of legal precedent in this area, several potential 
claims may arise if a study participant (mother/lactating woman) and/
or her child is injured as a result of clinical trial conduct. Based on our 
experience and expertise, potential claims are most likely to be asserted 
against the drug manufacturer and/or clinical trial sponsor and often 
include strict liability, negligence, and/or inadequate informed consent.10

4 The absence of case law may also reflect, to some extent, differences in the compensation 
systems for injuries resulting from clinical trials and FDA-approved products. Although U.S. 
laws do not require research sponsors or institutes to compensate human research subjects 
who experience a research-related injury, some institutions and research sponsors may agree 
to cover medical expenses if a research related injury occurs. See 21 C.F.R. § 50.25(a)(6) & 45 
C.F.R. § 46.116 (requiring an explanation of whether compensation for research-related inju-
ries is available for studies involving more than minimal risk). One study, albeit somewhat 
dated, estimated that about one half of research participants enrolled in research at medical 
schools have their medical bills for research-related injuries covered. Michael K. Paasche-
Orlow & Frederick L. Brancata, Assessment of Medical School Institutional Review Board Policies 
Regarding Compensation of Subjects for Research-Related Injury, 118 AM. J. MED. 175, 177 (2005).

5 Elizabeth R. Pike, Recovering from Research: A No-Fault Proposal to Compensate Injured 
Research Participants, 38 Am. J.L. & Med. 7, 23–24 (2012).

6 Id. at 24.
7 Mastroianni et al., supra note 3, at 7 (author’s manuscript).
8 Additional Protections for Pregnant Women, Human Fetuses and Neonates Involved in 

Research, 45 C.F.R. §§ 46.201–46.207 (2001).
9 Mastroianni et al., supra note 3, at 5-7 (author’s manuscript).
10 Original authors provided a court transcript.
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Generally, clinical trial claims tend to be based on the allegations that 
the participant was not adequately warned of the risks associated with the 
experimental product, was not an appropriate candidate for the study, or 
that the study was not designed appropriately.11 Breach of contract claims are 
also often asserted based on the compensation provision of informed consent 
documents. Employing risk mitigation measures throughout the clinical trial 
process, such as instituting a robust and comprehensive informed consent 
process and ensuring that safety and efficacy are demonstrated in preclini-
cal and animal studies before instituting research in human populations, 
can mitigate the risk of litigation. Examples of mitigation strategies include:

•	 Include clear statements in the informed consent regarding the 
known risks and the potential for unknown risks to assist with 
the defense to lack of informed consent cases and to support the 
assumption of risk defense. Also, consistent with FDA regulations, 
the consent document should be updated regularly as new safety 
information is obtained about the investigational product.

•	 Ensure that the Investigator’s Brochure documents the known 
and potential risks associated with the investigational product to 
support the learned intermediary defense to a litigation claim.

•	 State in the clinical trial agreement with the investigator and in the 
informed consent document that the investigator is not an agent 
of the sponsor to preserve the sponsor’s defense to a claim for 
lack of informed consent, which is consistent with the regulatory 
framework requiring the investigator to obtain consent. Such a 
statement may also support the defense to a negligence claim that 
the sponsor owed no duty to the study participant.

•	 State in the informed consent that the investigational product will 
be provided only during the course of the study, that there is no 
commitment to provide the investigation product after the study 
has concluded and that the sponsor may stop the trial at any time 
for any reason to protect against expanded access claims.

•	 State in the informed consent that the investigational product is 
being provided during the study free of charge and is not otherwise 
available to the study participant in the stream of commerce to 
provide documentary evidence to support the defense to a strict 
liability that such a cause of action is not appropriate for a product 
that is not in the stream of commerce.

11 Clinical trial precedent—outside the of the pregnancy/lactation space—includes a line of 
“expanded access” cases involving claims for continued access to an experimental treatment 
after the study has ended. We have not detailed those cases here but are willing to provide 
additional information if those cases are of interest.
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•	 State in the informed consent that the document is not a contract 
between the sponsor and the study participant to protect against 
breach of contract claims.

•	 Define clearly the definition of the medical expenses for which the 
sponsor will be responsible in the event of an injury and make clear 
that the injury must be directly related to the administration of the 
investigational product to preserve the lack of causation defense.

Lactating Women—Post Market Liabilities

We identified a number of personal injury lawsuits brought against 
drug manufacturers for injuries experienced by lactating women. How-
ever, the cases all related to the same drug: Parlodel, a lactation inhibitor,12 
and the injuries alleged (e.g., stroke and seizure) were suffered by the 
lactating women ingesting the drug (see Table B-1). We did not identify 
any cases alleging an injury to a child caused by consumption of a drug 
present in breast milk.

The Parlodel litigation is notable for two related reasons. First, the 
cases demonstrate differing applications of the evidentiary standard for 
the admissibility of expert testimony set forth in the Supreme Court’s land-
mark Daubert decision.13 Consistent with our broader observations, cases 
where the court denied the manufacturer’s dispositive motion were more 
likely to settle. Therefore, such jurisdictional differences—where courts 
in different jurisdictions apply the Daubert standard inconsistently—can 
make it harder for sponsors to predict the risk of liability. Second, and 
relatedly, the litigation sheds light on the potential legal effect of adverse 
administrative actions. In the years leading up to the Parlodel litigation, 
serious adverse event reports caused FDA first to encourage manufac-
turers to include a warning in their labeling and alert doctors to the 
potential hazards of using the drug for lactation suppression, and later, 
to initiate withdrawal proceedings for this indication for Parlodel based 
on the agency’s conclusion that the possible risks outweighed the utility 

12 The following search terms were used to collect case law and secondary sources from 
Westlaw: “breastfeeding” or “lactation/ing”, “drug,” and “malpractice,” “clinical trial,” 
“liability,” or “consumer protection.” Based on these searches and supplemental internet 
searches, the only litigation identified with respect to lactating persons involved the drug 
Parlodel.

13 Many cases were decided in Sandoz’s favor on summary judgment motions on the 
basis that testimony offered by plaintiffs’ expert witnesses lacked critical indicia of scien-
tific reliability as set forth in the Supreme Court’s Daubert to establish causation. See Ste-
phen Otero & Melissa Roberts Levin, “JAWS” Attacks On The Daubert Trilogy: A Case Study: 
The Parlodel® Litigation, Troutman Sanders LLP, https://www.troutman.com/a/web/257/ 
art-otero-levin2.pdf for a comprehensive summary of the Parlodel litigation.
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of the drug in lactating women.14 In declining to admit expert testimony 
based in part on FDA’s risk-benefit determination, a number of courts 
noted that the FDA’s risk-utility standard is lower than the standard of 
proof required in tort actions.15 On the other hand, a minority of courts 
found the determination to be a reliable source of evidence.16

Pregnant Women—Post Market Liabilities

We found copious case law associated with pregnant women’s use of 
pharmaceutical products, both on- and off-label, during various phases of 
their pregnancy (see Tables B-2,B-3). We refer to these cases as “post-market” 
liabilities herein because the pharmaceutical product was ingested after it 
was on the market versus during the clinical study phase of its development. 
These post-market cases involve pharmaceutical products prescribed for 
pregnancy-related conditions (e.g., Zofran—morning sickness) and for gen-
eral ailments nonspecific to pregnancy (e.g., Zoloft—antidepressant). The 
overwhelming majority of these cases share the following characteristics:

•	 Personal injury lawsuits;
•	 Filed against the drug manufacturer or other entity involved in the 

chain of distribution (e.g., hospital and pharmacy);17

•	 The pregnant woman ingested the drug in utero, and the drug 
subsequently caused injury to the woman’s child;

•	 The injury alleged is a birth defect, of varying types;
•	 The plaintiffs consist of either the child, the mother, or both individuals; 

and
•	 Common causes of action include violation of state consumer 

protection law, negligence, breach of warranty, failure to warn, 
fraud and strict liability.

And, as demonstrated by the below sub-sections of this Memorandum, 
the majority of the case law involving a pregnant woman’s post-market 

14 See 60 F.R. 3403 (Jan. 17, 1995). Note that Parlodel is an FDA-approved drug doctors still 
prescribe today for multiple other uses.

15 See, e.g., Siharath v. Sandoz Pharmaceuticals Corp., 131 F. Supp.2d 1347, 1366 (N.D. Ga. 
2001); Glastetter v. Novartis Pharmaceuticals Corp., 107 F. Supp.2d 1015 (E.D. Mo. 2000), aff’d 252 
F.3d 986, 990-91 (8th Cir. (per curiam), petition for reh’g and reh’g en banc denied (8th Cir. 2001).

16 See, e.g., Brasher v. Sandoz Pharma. Corp., 160 F. Supp. 2d 1291 (N.D. Ala. 2001) (medical 
causation); see also Brasher v. Sandoz Pharma. Corp., 2001 WL 36403362 (N.D. Ala. Sept. 21, 
2021) (denying summary judgment motion); Globetti v. Sandoz Pharma. Corp., 111 F. Supp. 2d 
1174 (N.D. Ala 2000) (holding the same on the issue of medical causation).

17 The viability of claims against entities other than manufacturers is fact-specific and 
certain entities, such as pharmacies, may have only a limited duty to patients. See Moore 
ex rel. Moore v. Memorial Hosp. of Gulfport, 825 So.2d 658 (Miss. 2002); see also infra note 29.
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ingestion of a pharmaceutical product can be categorized as: (1) product 
liability claims, or (2) medical malpractice claims.

1.	 Products liability and related claims.18 As demonstrated by Tables B-2  
and B-3, defendant-manufacturers are often successful in dismiss-
ing personal injury claims by filing dispositive legal motions (e.g., 
motions to dismiss or motions for summary judgment) on theories 
of preemption or lack of medical causation (Daubert motions).19 As 
to preemption, defendants have successfully argued that manu-
facturers lack the ability to add certain warning to an approved 
product label, where there is insufficient evidence to trigger a 
manufacturer’s ability to add plaintiff’s desired warning, or where 
sufficient evidence is available, FDA considered all available safety 
information associated with the drug at the time of the injury and 
clear evidence shows that FDA would not have permitted the 
plaintiff’s desired warning.20 In such cases, courts have found the 
warning contained in the product labeling to be adequate, as a 
matter of law.21 On the other hand, where new evidence or analy-
ses indicate that the manufacturer knew or should have known 
of an increased risk of injury that warranted a stronger warning 

18 Cases were collected using various combinations of advanced search terms on Westlaw 
(e.g., “pregnan!” AND “drug” OR “pharm!”). Using broad searches, we then filtered the 
cases by case type to extricate products liability suits from the results. We also reviewed 
secondary sources.

19 Although less common, several cases were also dismissed and/or judgment was granted 
in favor of the defendant, based on the learned intermediary doctrine. In these cases, the de-
fendant would argue that the manufacturer had fulfilled its duty of care when it provided all 
necessary information to the prescribing physician, who is ultimately responsible for inform-
ing the patient of the risks and benefits associated with use of the drug. See, e.g., Martin by 
Martin v. Ortho Pharmaceuticals, 661 N.E.2d 352 (Ill. 1996); Hunt by Hunt v. Hoffman-La Roche, 
Inc., 785 F. Supp. 547 (D. Md. 1992) (granting defendant’s motion for summary judgment 
under learned intermediary doctrine, concluding that manufacturer warned prescribing 
doctor of risks associated with Accutane); see also Moore ex rel. Moore v. Memorial Hosp. of 
Gulfport, 825 So.2d 658 (Miss. 2002) (granting motion for summary judgment and extending 
the learned intermediary doctrine to the pharmacy).

20 See, e.g., In re Zofran (Ondansetron) Products Liab. Litig., 541 F. Supp. 3d 164 (D. Mass. 
2021), aff’d by In re Zofran (Ondansetron) Products Liab. Litig., 57 F.4th 327 (1st Cir. 2023). For a 
more thorough discussion of how courts have applied FDA preemption doctrine following 
the Supreme Court’s decision in Merck v. Albrecht, 139 S. Ct. 1668, 1672 (2019), see generally 
Jamie Kendall et al., FDA Preemptions and Albrecht’s Progeny, 76 FOOD & DRUG L.J. 579 
(2022). The paper analyzes many of the birth defects-related cases cited in this analysis and 
Appendix A.

21 See, e.g., Zamfirova v. AMAG Pharmaceuticals, Inc., 2021 WL 2103287 (D.N.J. May 25, 2021), 
Clark v. Hoffman-La Roche, Inc., 2006 WL 1374516 (Super. Ct. N.J. May 2, 2006), Willis v. Ab-
bott Laboratories, 2017 WL 5988215 (W.D. Ky. 2017).
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under FDA’s Changes Being Effected regulations,22 courts have 
rejected dispositive motions.23 Defendants are also successful in 
dismissing claims where plaintiffs’ expert witnesses could not 
identify sufficiently reliable evidence to support causation—i.e., 
proof that the drug can actually cause the injury alleged (general 
causation) or did cause the alleged injury in that particular case 
(specific causation).24 The success of both defenses often hinges on 
the scientific evidence before the Court—the existence of robust 
data demonstrating the safety/efficacy of the drug, data to support 
the adequacy of the warnings on the label, and/or the absence of 
data supporting a link between the drug and the injury alleged25 
can be determinative. The fact that science is critical to the defense 
of these claims is not surprising.

2.	 Medical malpractice claims.26 Fewer reported cases involved 
claims asserted against practitioners. Some cases were brought 
against practitioners individually,27 though, we identified a 
number examples where claims were asserted against the drug 

22 21 C.F.R. § 314.70(c)(6)(iii)(A).
23 See, e.g., Kiker v. SmithKline Beecham Corp., 2026 WL 8189286 (S.D. Ohio Dec. 15, 2016); 

Anderson v. Janssen Pharmaceuticals, Inc., No. 2330 EDA 2014, 2016 WL 2909234 (Pa. Super. 
Ct. May 11, 2016).

24 See, e.g., Zamfirova v. AMAG Pharmaceuticals, Inc., 2021 WL 2103287 (D.N.J. May 25, 2021), 
Clark v. Hoffman-La Roche, Inc., 2006 WL 1374516 (Super. Ct. N.J. May 2, 2006); Willis v. Abbott 
Laboratories, 2017 WL 5988215 (W.D. Ky. 2017).

25 Lawsuits involving pregnant women’s ingestion of Accutane (see Appendix A, Table 2, 
pp. 12-13) demonstrate that the defendant can prevail in these lawsuits even if there is data 
supporting a link between the drug and injury alleged. In fact, general causation (evidence 
that Accutane can cause the injury alleged) is often a foregone conclusion in these lawsuits 
because Accutane’s teratogenic effects were well-documented when the drug received FDA 
approval. The Accutane label included a black-box warning disclosing the high risk of birth 
defects since 1984. Therefore, courts frequently ruled in favor of the defendant-manufacturer 
in Accutane birth defect suits because the warnings were deemed “adequate” as a matter 
of law.

Similarly, the court may rule on a dispositive motion where the injury alleged is not of the 
same type known to be associated with a drug.

26 Cases were collected using advanced search terms (+“medical malpractice” AND +”birth 
defect” [or] +“pregnancy” AND +“drug” as well as specific drugs commonly involved in 
litigation, e.g., Accutane) and reviewing secondary sources.

27 See, e.g., Dyson v. Winfield, 113 F. Supp. 2d 35 (D.D.C. 2000), judgment aff’d, 21 Fed. 
Appx. 2 (D.C. Cir. 2001) (case against manufacturer); Dyson v. Winfield, 2d 44 (D.D.C. 2000) 
(case against practitioner); Hunt by Hunt v. Hoffman-La Roche, Inc. 785 F. Supp. 547 (D. Md. 
1992) (discussing an earlier case brought against practitioners); Muhammad v. Abbott Labs., 
Inc., 203 N.E.3d 1001 (Ill. App. Ct., 1st Dist., 4th Div. 2022) (discussing an earlier case brought 
against practitioners, where $18.5 million was awarded in damages). These examples may 
suggest that more cases are brought against practitioners than reflected in the case law.
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manufacturer and practitioners as co-defendants.28 Here, different 
claims were asserted against each defendant—i.e., products liabil-
ity with respect to the manufacturer and negligence with respect 
to the practitioner.29

Of note, expert medical testimony is necessary to establish the 
physician’s standard of care—that is, courts have not permitted plaintiffs 
to use a drug’s prescribing information (and the Physician’s Desk Reference 
[PDR]) to establish the standard of care. Warnings are generally admis-
sible when accompanied by expert testimony, but the drug’s labeling is 
not considered conclusive evidence of a violation of the standard of care.30 
To hold otherwise would undermine physician discretion to act in the 
patient’s best interest, including by prescribing products off-label. Nev-
ertheless, failure to provide warnings or to adhere to strict prescription 
guidelines may be strong evidence of a breach of the standard of care.31

Further, a common fact pattern in the medical malpractice cases we 
found involved physicians who failed to properly diagnose a plaintiff’s 
pregnancy before prescribing a drug contraindicated for pregnant women 
and/or failed to warn the pregnant person of the risk of birth defects asso-
ciated with a particular drug product.32 Like in products liability cases, 
plaintiffs must establish medical causation in medical malpractice cases.33 
To that end, plaintiffs are much more likely to meet their burden of proof 
in such cases where it is well established that the drug ingested causes 
birth defects (e.g., Accutane, Provera).

28 E.g., Ambrosini v. Labarraque, 966 F.2d 1464 (D.C. Cir. 1992); Vaccaro v. Squibb Corp., 418 
N.E.2d 386 (N.Y. 1980) (bringing claims against manufacturer, physician, and hospital); 
Baker v. St. Agnes Hosp. 70 A.D.2d. 400 (N.Y. App. Div. 1979) (also asserting claims against 
manufacturer, Eli Lilly).

29 It is worth mentioning that physicians (and hospitals) are unlikely to face strict product 
liability claims as retailers or other distributors. See Lars Noah, This Is Your Products Liability 
Restatement on Drugs, 74 Brooklyn L. Rev. 839 (2009).

30 See Spensieri v. Lasky, 723 N.E.2d 231 (N.Y. Ct. App. 1999) (“[t]he purposes behind [drug 
labeling] render its content ill-suited to serve as prima facie evidence of a standard of care,”)

31 See Hogle v. Hall By and Through Evans, 916 P.2d 814 (Nev. 1996).
32 See, e.g., McClendon v. Williams, 110 So.3d 216 (La. Ct. App., 2d. Cir., 2013), rev’d by Mc-

Clendon v. Williams, 126 So.3d 1270 (La. 2013); Hogle v. Hall By and Through Evans, 916 P.2d 
814 (Nev. 1996); Lynch v. Bay Ridge Obstetrical & Gynecological Assoc., 532 N.E.2d 1239 (N.Y. 
Ct. App. 1988); Hogle v. Hall By and Through Evans, 916 P.2d 814 (Nev. 1996).

33 See, e.g., R.R. By and through Stowell v. Dandade, 2017 WL 2117386 (N.M. Ct. App. Apr. 
25, 2017) (excluding untested and unsupported medical testimony); Davis v. United States, 
2015 WL 11142426 (N.D. Ga. Mar. 31, 2015) (rejecting plaintiff’s “damaged sperm” theory); 
Serigne v. Ivker, 808 So.2d 783 (La. App. Ct., 4th Cir., 2002) (dismissing the case due to a lack 
of expert testimony on the issue of causation, despite evidence that the physician breached 
the standard of care by prescribing phenobarbital to a pregnant person).
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Potential for Long-Tail Liability and Mass Litigation

The Legal Landscape Overview (Appendix B-1) evidences the Plain-
tiffs’ Bar’s clear preference for birth defect claims. The unborn child is 
a highly sympathetic plaintiff. Because certain harms can take years to 
manifest in the child—and the statute of limitations does not start to 
run until the child reaches the age of majority (i.e., often age 18, in many 
states)—this creates a longer window of time for plaintiffs to file suit 
against a culpable party. This is often referred to as “long-tail” liability. 
“A long-tail claim involves tortious or other liability-creating conduct that 
causes latent bodily injury or property damage that then manifests itself 
only many years after the harm-causing conduct occurred.”34 Long-tail 
claims often involve a massive number of claimants, in part because it is 
easier to spot a pattern emerging when there is a larger number of parties 
suffering the same kind of harm.35 There are several notorious mass tort 
cases in which there was a long-tail between a pregnant woman’s expo-
sure to a drug and her child’s manifestation of a birth defect. Those cases 
involve the drugs thalidomide, Bendectin, and diethylstilbestrol (DES), 
described briefly below:

•	 Thalidomide: Thalidomide was a morning sickness drug that 
entered the market in the 1950s in several foreign countries, 
including but not limited to Germany, the United Kingdom, 
Australia, Japan, Canada, and Norway. The drug was banned in 
most countries by 1961 when within just a few years of the drug 
being on the market approximately 10,000 children were born with 
phocomelia (a rare congenital birth defect that causes limb reduction 
anomalies).36 Thalidomide-exposed children suffered a variety of 
injuries, including developmental disabilities, kidney malformations, 
and ocular anomalies, among others.37 In 1961, two independent 
clinicians confirmed that thalidomide caused severe birth defects in 
children, and “[t]he evidence that thalidomide causes birth defects 
is now undoubted.”38 Fortunately, thalidomide was never FDA 
approved for use in pregnant women in the United States, and 
litigation in countries outside of the United States spanned decades.

34 Kenneth S. Abraham, The Long-Tail Liability Revolution: Creating the New World of Tort and 
Insurance Law, 6 U. Penn. J.L. & Pub. Aff. 346, 348 (2021).

35 Id. at 357.
36 James Kim & Anthony Scialli, Thalidomide: The Tragedy of Birth Defects and the Effective 

Treatment of Disease, 122 Toxicological Sciences 1, 1 (2011).
37 Id. at 3.
38 Neil Vargesson, Review, Thalidomide-Induced Teratogenesis: History and Mechanisms, 105 

Wiley Birth Defects Rsch 141, 141–42. (2015).
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•	 Bendectin: This FDA-approved morning sickness drug was 
prescribed to over 35 million American women between 1956 and 
1983, before it was withdrawn from the market.39 Concerns about 
a possible link between Bendectin and birth defects resulted in 
over 2,000 claimants filing suit against the manufacturer, Merrell 
Dow Pharmaceuticals.40 In 1984, Merrell Dow offered to settle 
the majority of these claims (for $120 million) and ceased sales 
of Bendectin because the costs of litigation were too high. The 
court did not approve the settlement, and a trial was held for 818 
Bendectin cases in federal court in Ohio. After hearing the evidence, 
the jury decided in favor of Merrell and found that plaintiffs failed 
to establish that Bendectin was a proximate cause of human birth 
defects.41 Unlike thalidomide, no causal link between Bendectin 
and birth defects was ever scientifically established.42 Possibly 
a testament to Bendectin’s safety, in 2013, the FDA approved a 
rebranded version of Bendectin, Diclegis, for use in the treatment 
of “nausea and vomiting of pregnancy in women who do not 
respond to conservative management.”43 We were unable to find 
any reported litigation involving Diclegis, despite Bendectin’s 
litigious history.

•	 DES: DES is a synthetic estrogen that was approved for treatment of 
miscarriage, preterm labor, and related pregnancy complications. 
It was widely prescribed to pregnant women between 1940 and 
1971.44 In 1971, an article in the New England Journal of Medicine 
reported a possible correlation between DES and clear cell 
adenocarcinoma of the vagina and cervix in girls and young 
women who were prenatally exposed to DES.45 DES has been 
linked to a variety of reproductive cancers, fertility problems, and 
related medical conditions in woman who ingested DES, offspring 
of mothers who ingested DES in utero (“DES daughters”), and even 

39 Betsy J. Grey, Book Review, Michael D. Green, Bendectin and Birth Defects: The 
Challenges OF Mass Toxic Substances Litigation 83 (1996).

40 Id.
41 In Re Richardson-Merrell, Inc. Bendectin Products Liability Litigation, 624 F. Supp. 1212 (S.D. 

Ohio 1985); see also Richard Goldberg, Scientific Evidence, Causation and the Law—Lessons of 
Bendectin (Debendox) Litigation, 4 Med. L. Rev. 32 (1996).

42 Id. at 36.
43 Dicelegis, NDA Approval Letter, https://www.accessdata.fda.gov/drugsatfda_docs/app

letter/2013/021876Orig1s000ltr.pdf.
44 Nat’l Cancer Inst., Diethylstilbestrol (DES) Exposure and Cancer, https://www.cancer.gov/

about-cancer/causes-prevention/risk/hormones/des-fact-sheet.
45  National Academies of Sciences, Engineering, & Medicine, Women and Health Re-

search: Ethical and Legal Issues of Including Women in Clinical Studies, vol. 1, 238 (Anna 
Mastroianni et al. ed) (1994).
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third-generation populations.46 It is estimated that several million 
pregnant women ingested DES over a 25-year period, resulting in 
an estimated 1,000+ individual or class-action products liability 
lawsuits against the pharmaceutical companies that manufactured 
DES.47 The majority of the cases were filed in the 1980s/1990s, 
decades after the exposure. Yet, further demonstrative of the “long-
tail” liability risk, new DES cases are still being filed today,48 and 
plaintiffs’ firms still advertise DES lawsuits on their websites.49

Other than DES, these litigations are not described or included in 
Appendix A because the swell of litigation occurred, and largely resolved, 
decades ago.50 We included a sampling of DES cases in Appendix B-1 
because DES litigation is ongoing to this day. And, as described in the 
table, DES litigation demonstrates two “long-tail” liability themes: (1) the 
potential for litigation initiated by third-generation plaintiffs (“DES grand-
daughters” who experienced injuries from their grandmother’s ingestion 
of DES in utero); and (2) the difficulty identifying a culpable defendant 
(the manufacturer responsible for supplying the drug that injured a par-
ticular plaintiff), where there are numerous defendants manufacturing the 
same drug over an extended period of time.51

Although the thalidomide, Bendectin, and DES cases are largely 
“cautionary” tales52 in terms of liability, history has a tendency to repeat 
itself. For example, today, we still see “mass” litigations, particularly 
multidistrict litigations (MDLs), involving pharmaceutical products 

46 DES cases can be found at Appendix B-1.
47 See Women and Health Research, supra note 45, at 239.
48 See supra note 1; see, e.g., Lalor v. Eli Lilly & Co. Complaint, 1:22cv6872 (E.D.N.Y. Nov. 

10, 2022).
49 See, e.g., Napoli Shkolnik PLLC, DES Daughters and Serious Injury, https://www.napolilaw.

com/practice-areas/diethylstilbestrol-des/.
50 See Appendix A, pp. 10–12.
51 WOMEN AND HEALTH RESEARCH, supra note 45, at 239.
52 Yet, there are several long-lasting positive impacts the thalidomide and Bendectin litiga-

tions had on drug safety and liability regimes. The thalidomide tragedy was said to “com-
pletely change[] the way drugs are tested.” Vargesson, supra note 38, at 141. For example, 
thalidomide demonstrated that there are species differences in drug reactions, and today, 
drug screening policies now incorporate several species and in vitro tests. Id. at 142. Tha-
lidomide also led to “universal” testing of all drugs for teratogenicity and resulted in more 
rigorous procedures for drug licensing. See Peter J Lachmann, The penumbra of thalidomide, 
the litigation culture and the licensing of pharmaceuticals, QJM: An International Journal of 
Medicine 105, no. 12 (2012): 1179-1189. Meanwhile, the Bendectin litigation resulted in the 
landmark case, Daubert v. Merrell-Dow Pharmaceuticals Inc., which introduced a more rigor-
ous standard for admitting scientific evidence based on the relevance and reliability of such 
evidence. See Goldberg, supra note 41, at 48-50. As demonstrated in Appendix A, numerous 
defendant-manufacturers have since prevailed on birth defect lawsuits involving pregnant 
women’s ingestion of a pharmaceutical product, using the Daubert precedent.
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ingested by pregnant women. An MDL is a type of civil procedure in 
the federal court system that is used when multiple lawsuits are pending 
against the same defendant or set of defendants and the lawsuits share 
common factual/legal issues. Appendix A demonstrates that there have 
been several recent MDLs involving birth defect injuries suffered as the 
result of a pregnant woman’s ingestion of the following drugs: Depakote, 
Zofran, and Zoloft.53 Over 700 of the Zofran and Zoloft MDL lawsuits were 
dismissed, and judgment was entered on behalf of the defendant manu-
facturers, on issues of preemption or general causation.54 However, these 
defense “wins” in MDL cases come at a high cost to the drug manufacturer 
(i.e., time, money, resources, reputational burden), perhaps confirming that 
stakeholders’ fear of liability in developing and marketing drugs towards 
pregnant women is not entirely unfounded.55

CONCLUSION

The legal landscape associated with pharmaceutical products researched 
in and dispensed to pregnant and lactating women reveals several key 
themes. Most notably, the case law does not corroborate stakeholders’ fear 
that including pregnant or lactating women in clinical studies will result in 
significant litigation risk. At the very least, there is no indication that the legal 
risk of including pregnant or lactating women in clinical studies exceeds the 
risk drug manufacturers and clinical trial sponsors typically assume when 
conducting human trials on any pharmaceutical product.

In contrast, as revealed by our Legal Landscape Overview, there is no 
paucity of case law in the post-market space. The true legal risk associated 
with drugs dispensed to pregnant women is best assessed by reviewing 
this post-market case law. Product liability lawsuits, particularly birth 
defect claims, comprise the majority of the case law in Appendix A. Com-
pared to pharmaceutical product liability litigation generally, products 
liability cases involving pregnant women reveal similar risks (e.g., latent 
injuries, potential for MDLs) and similar defenses (e.g., preemption and 
causation) that hinge on the drug’s safety and efficacy data, the drug’s 
labeling/warnings, and the scientific record before the Court. Although 
children injured in utero are particularly sympathetic plaintiffs and may 
present a more significant long-tail liability risk than other plaintiffs, the 
cases we found can, in many ways, be analogized to the pharmaceutical 
litigation landscape overall.

53 See Appendix B-1. Although it is outside the scope of the committee’s domain, we also 
note that there is MDL in the Southern District of New York involving acetaminophen. Id. 
at 17-20.

54 See Appendix B-1.
55 Mastroianni et al., supra note 3, at 7 (author’s manuscript).
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