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Welcome & Overview | Day 1
Catherine Sewell

U.S. Food and Drug Administration
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Remote Participation Instructions
Mute & Slides

Å You have been placed on mute; speakers can mute/unmute throughout 

Å We will advance the slide deck, please prompt us to advance 

Meeting Information 

Å #ResearchInPregnancy| Materialsτhttps://healthpolicy.duke.edu/events

Questions & Comments

Å tƭŜŀǎŜ Ǝƻ ƻƴ ǾƛŘŜƻ ŀƴŘ ǳǎŜ ǘƘŜ άǊŀƛǎŜ ƘŀƴŘέ ½ƻƻƳ ƻǇǘƛƻƴ ƛŦ ȅƻǳΩŘ ƭƛƪŜ ǘƻ ǎǇŜŀƪΣ ǿŜΩƭƭ Ǉŀǎǎ 
the microphone and you can unmute

Å Please feel free to type your question into the Q&A box

Zoom Issues?Please Zoom message Rasheed Willis or email rwillis@newmediamill.com

https://healthpolicy.duke.edu/events
mailto:rwillis@newmediamill.com
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Meeting Agenda

Day One | Introduction and Preclinical 
Research

ÅSession 1: Understanding the Need and 
Existing Guidance for the Participation of 
Pregnant People in Clinical Trials

ÅSession 2: Nonclinical Safety Assessment to 
Support Clinical Trials Enrolling Pregnant 
People 

ÅSession 3: Scientific and Ethical 
Considerations when Designing Clinical Trials 
that Enroll Pregnant People 

Day Two | Approaches to Clinical Trial Design 
and Conduct and Next Steps to Advance 

Therapeutic Development 

ÅCase Study: Comparing and Contrasting 
Clinical Trials Enrolling Pregnant People to 
Evaluate Treatment for a Chronic Medical 
Condition and Clinical Trials for a 
Pregnancy-Related Condition

ÅSession 4: Challenges and Next Steps
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Opening Remarks from FDA
Kaveeta Vasisht

U.S. Food and Drug Administration



Kaveeta P. Vasisht MD, PharmD
!ǎǎƻŎƛŀǘŜ /ƻƳƳƛǎǎƛƻƴŜǊ ŦƻǊ ²ƻƳŜƴΩǎ IŜŀƭǘƘ 
5ƛǊŜŎǘƻǊΣ hŦŦƛŎŜ ƻŦ ²ƻƳŜƴΩǎ IŜŀƭǘƘ όh²Iύ

U.S. Food and Drug Administration
February 2, 2021

FDA Activities Related to   
Pregnancy and Lactation
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Disclaimer

The views expressed are those of the speaker and do not 
necessarily reflect official policy of the US FDA. 

No official endorsement by the US FDA is intended or 

should be inferred.

No Conflicts of Interest.

FDA Office of Women's Health
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hŦŦƛŎŜ ƻŦ ²ƻƳŜƴΩǎ IŜŀƭǘƘ aƛǎǎƛƻƴ

Å Identify and monitor the progress of crosscutting and 
multidisciplinary women's health initiatives including 
changing needs, areas that require study, and new 
challenges to the health of women as they relate to 
FDA's mission

Å Serveas the principal advisor to the Commissioner 
and other key Agency officials on scientific, ethical, 
and policy issues relating to women's health

ÅPromote the inclusion of women in clinical trials and 
the implementation of guidelines concerning the 
representation of women in clinical trials and the 
completion of sex/gender analysis

FDA Office of Women's Health
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Office of the Commissioner*

Center for Biologics Evaluation and Research

Center for Devices and Radiological Health

Center for Drug Evaluation and Research

Center for Food Safety and Applied Nutrition

Center for Tobacco Products

National Center for Toxicological Research

ϝ hŦŦƛŎŜ ƻŦ ²ƻƳŜƴΩǎ IŜŀƭǘƘ twD[!/ ¢ŀǎƪ CƻǊŎŜ aŜƳōŜǊ

FDA Office of Women's Health

Representation from 

across FDA

Provided input prior to each 

Task Force meeting

FDA represented on all four 

Implementation Plan 

working groups

Provided input on

PRGLAC Report to HHS

Implementation Plan Report

Task Force on Research Specific to Pregnant Women and Lactating Women 
(PRGLAC) 

The 21st Century Cures Act P.L. 114-255



10FDA Office of Women's Health

FDA Activities

Pregnancy & 
Lactation

Policy

Research

Education

Outreach
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OWH Funded Research in 
Pregnancy & Lactation

ÅAssessing real world use of pharmaceuticals among pregnant and lactating 
women 

ÅPredicting the transfer of breast cancer resistant protein (BCRP) substrates 
into human milk using in vitro to in vivo extrapolation (IVIVE) 

ÅPregnancy and Lactation Labeling Rule (PLLR): Health Care Provider Testing to 
Improve Health Communications Related to Lactation 

ÅDevelopment of an artificially intelligent virtual pregnant woman modeling 
suite to support regulatory decisions 

ÅEvaluation of women's targeted dietary supplements for labeling compliance 
and potential contamination, containing live microbes in the US market with 
special emphasis on pregnant and lactating women 

ÅModel-informed approaches to facilitate dose selection for antimalarial drugs 
in pregnant women 

ÅComputational framework for assessing xenobiotic disposition and interactions 
in pregnant women

ÅPlacental Transmission of Zika Virus 

FDA Office of Women's Health
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Visit :https://cure.ncats.io/

FDA Office of Women's Health

CURE Pregnancy Treatment Repository
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www.fda.gov/pregnancyregistries

Á ~120 medical product registries 

Á Links to drug information

Á Patient education resources 

FDA Office of Women's Health

OWH Pregnancy Registries 
Webpage
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FDA Center of Excellence for 
Perinatal and Maternal Health

FDA Office of Women's Health

Å FDA Scientists recognized the need for a coordinated effort for 
research in the perinatal  period, defined to include: maternal, 
premature, neonatal periods and development throughout 
childhood. 

Å PHCE was created to focus on these populations and increase 
opportunities for collaborations, leveraging research opportunities 
and support research that applies to the understudied populations 
of the perinatal period.

Å The PHCE Leadership Council and PHCE Liaisons are represented 
across all FDA.

https://www.fda.gov/about-fda/nctr-research-focus-areas/perinatal-and-maternal-research

https://www.fda.gov/about-fda/nctr-research-focus-areas/perinatal-and-maternal-research
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ÁThe Safety of Asthma 
Medications During Pregnancy: 
Research Priorities and 
Methodology (November 
2019)

ÁCOVID-19 and Pregnancy: 
What We Know (August 2020)

ÁCBD & Other Cannabinoids 
Scientific Conference 
(November 2020)

OWH Workshops & Webinars

FDA Office of Women's Health
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OWH Pregnancy Resources

www.fda.gov/womenshealthpubs
FDA Office of Women's Health

http://www.fda.gov/womenshealthpubs
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Stay Connected

FDA Office of Women's Health

twitter.com/FDAWomen facebook.com/FDA/

fda.gov/consumers/consumer-information-audience/women

https://www.fda.gov/consumers/consumer-information-audience/women
https://www.facebook.com/FDA/
https://twitter.com/FDAWomen
https://www.facebook.com/FDA/
https://www.fda.gov/consumers/consumer-information-audience/women
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Thank you
www.fda.gov/womens

www.fda.gov/womenshealthresearch

@FDAWomen on Twitter

FDA Office of Women's Health

http://www.fda.gov/womenshealthresearch
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Session 1: Understanding the Need and Existing 

Guidance for the Participation of  Pregnant People in 

Clinical Trials

Moderator: Susan McCune, U.S. Food & Drug Administration
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Leyla Sahin
U.S. Food and Drug Administration



FDA Perspective on the Inclusion of Pregnant People in Clinical Trials
Leyla Sahin, M.D.

Division of Pediatric and Maternal Health
Center for Drug Evaluation and Research, US FDA

Clinical Trials in Pregnant Women FDA-Duke Margolis Public Meeting 2-2-2021
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Disclaimer

Å I do not have any financial 
disclosures to report

ÅThis presentation represents 
the views of the speaker, 
and not the official position 
of the FDA
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Objectives

Discuss FDA efforts to advance clinical 
trials in pregnant people

Review regulatory framework for 
inclusion of pregnant people in clinical 
trials 

Discuss FDA efforts to collect data in 
pregnant and lactating people with 
COVID-19



25

FDA perspective
ÅCommitted to advancing research in pregnant and lactating 

people

ïData needed to inform labeling and benefit-risk

ïRecent guidance publications

ÅRegulatory advances

ïCommon Rule: has removed reference to pregnant people as 
άǾǳƭƴŜǊŀōƭŜέ

ïFDA is working to harmonize its regulations with the Common 
Rule  

ÅParticipant in Task Force on Research Specific to Pregnant 
Women and Lactating Women (PRGLAC) 
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Published 
April, 2018
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Guidance: Clinical Trials in Pregnant Women 

ÅEthical and scientific considerations 
ïFor when to include pregnant women in 

clinical trials

ïFollows HHS framework of human 
subject protection regulations

ïConsiderations for postmarket vs. 
premarket setting

ïWomen who become pregnant during a 
trial

ÅFDA is reviewing public comments
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Federal Regulations 45 CFR part 46, subpart B 
Additional Protections for Pregnant Women, Human 

Fetuses and Neonates Involved in Research* 

ÅRegulations include 10 specific requirements

1. Where scientifically appropriate, nonclinical studies (including 
in pregnant animals) and clinical studies have been conducted 
and provide risk information

*Applies to research conducted or supported by HHS; however, recommended by FDA.
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Subpart B 45 CFR 46.204 Requirements
for Pregnant Women or Fetuses

2. Prospect of direct benefit to the woman or fetus; if no 
benefit, the risk to the fetus must be minimal and the 
purpose of the research is the development of important 
biomedical knowledge which cannot be obtained by any 
other means.

Minimal Risk (45 CFR 46.102 (j)):  άThe probability and 
magnitude of harm or discomfort anticipated in the research 
are not greater in and of themselves than those ordinarily 
encountered in daily life or during the performance of routine 
ǇƘȅǎƛŎŀƭ ƻǊ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ŜȄŀƳƛƴŀǘƛƻƴǎ ƻǊ ǘŜǎǘǎΦέ
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Subpart B Requirements for
Pregnant Women or Fetuses

3. Least possible risk for achieving the objectives

4. Informed consent is obtained as described in subpart A

5. If the prospect of direct benefit is solely for the fetus, then 
additional consent from the father is needed, unless he is 
unavailable, incompetent, has temporary incapacity or the 
pregnancy results from rape or incest
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Subpart B Requirements for
Pregnant Women or Fetuses

6. Participants are fully informed of the reasonably

foreseeable impact of the research on the fetus or neonate

7.   For children who are pregnant, assent and permission are

obtained

8.    No inducements for pregnancy termination

9.   Investigators not involved in decisions re: pregnancy

termination

10. Investigators not involved in determining the viability of a

neonate
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Postmarketing vs Premarketing Setting

Considerations:
ÅAll 10 regulatory requirements of 45 

CFR 46 Subpart B have to be met
ÅRisk assessment and benefit 

considerations may vary depending on 
the setting 
ïamount of data available to inform safety, 

efficacy, and dosing
ïgestational age
ïseriousness of the disease
ïavailability of treatment options
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Trials in the Postmarketing Setting 

Considerations:

ÅHave the regulatory 
requirements been met?

ÅOpportunistic Pharmacokinetic 
(PK) studies: minimal risk 

ÅIntervention trials: is the 
benefit-risk favorable?
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Trials in the Premarketing Setting 
ÅMore challenging due to limited safety, efficacy, and dosing 

information

ÅScenario 1: Study participants who become pregnant during a 
trial
Considerations to allow continued participation and PK data collection:

ïAre the nonclinical data adequate to support lack of risk?

ïDo the benefits of continued treatment outweigh the risks (1. to the 
fetus, 2. the risk of discontinuation and 3. switching to another drug(s) 
with potential fetal exposure to an additional drug)

ÅUnblinding and consent
ïUnblinding for benefit-risk considerations

ïRe-consent as a pregnant participant
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Trials in the Premarketing Setting 

ÅScenario 2: Include in the development plan

ïMore challenging

ïConsiderations: 

o Timing in drug development 

o Benefit-risk 

o If nonclinical study results not available, 
consider the inclusion of pregnant people 
when available 
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Safety Monitoring of Trial Participants 

ÅConsideration for increased safety 
monitoring

ÅCord blood collection at time of 
delivery

ÅPregnancy outcome data

ÅFollow infant until 1 year of age or 
longer in a pregnancy registry or 
other observational study
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ÅPublished 11-9-2020
ÅWomen who get pregnant in 

a trial:
ïConsideration to allow 

continued participation 
ïDo the benefits of 

continued participation 
outweigh the risks 
ïConsider Pharmacokinetic 

(PK) data collection to help 
inform dosing in pregnancy
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FDA Advice re: COVID-19

ÅGuidance 5-2020: Developing Drugs and 
Biological Products for Treatment or  
Prevention of COVID-19
ïFDA encourages the enrollment of pregnant 

and lactating individuals in the phase 3 
(efficacy) clinical trials if appropriate

ÅGuidance 6-2020: Development and 
Licensure of Vaccines to Prevent COVID-19
ïFDA recommends the early conduct of 

developmental and reproductive toxicology 
(DART) studies to allow pregnant women to 
enroll in clinical trials 
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Summary

ÅFDA is committed to advancing clinical trials in pregnant and 
lactating people

ÅRegulatory advances are occurring

ÅGrowing consensus on the need to include pregnant and 
breastfeeding people in clinical research 

ÅMany challenges: discussed in PRGLAC reports

ÅTime for action: stakeholder collaboration is essential to move 
forward: federal agencies, industry, academic institutions, 
clinical trial networks, researchers, IRBs
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Thank You
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Aaron Pawlyk
National Institutes of Health



Update on Task Force on Research Specific to Pregnant 
Women and Lactating Women (PRGLAC): Implementation

Chief, Obstetric and Pediatric Pharmacology and Therapeutics Branch

Aaron C. Pawlyk, Ph.D.



Pregnant women, 2%

Children, 22%

Older people, 14%

Intellectual/developmental 
disability, 2%

Physical disability, 
17%

Up to 59% of the U.S. population comprises people who typically are 

not included in research studies (pregnant women, children, older 

people, and those with intellectual and physical disabilities). 
These numbers are approximate to provide a general impact, the numbers do not 

account for overlap between categories.

Spong CY, Bianchi DW. Improving Public Health Requires Inclusion of Underrepresented 

Populations in Research. JAMA. 2018;319(4):337ï338. doi:10.1001/jama.2017.19138

Underrepresented 
Groups in 
Research



Pregnancy and Lactation

Å6.3M women become pregnant
Å>90% take at least one medication and 70% use at least one 

prescription medication
Å500,000 women have difficulty producing milk

ÅConcerns re: liability

ÅComplexity of pregnancy
ÅFetus and placenta change over gestation, timing of exposure
ÅPhysiologic changes of pregnancy
ÅImpact of external factors: obesity, environment
ÅCo-existing chronic or acute conditions

ÅLactation 
ÅBenefits of breastfeeding vs. medications in woman
ÅLimited assays for assessment of medications in breastmilk



SEC.  2041.  TASK  FORCE  ON  RESEARCH  SPECIFIC  

TO  PREGNANT WOMEN AND LACTATING WOMEN.

ESTABLISHMENT .ñNot later than 90 days after the date of enactment of this

Act, the Secretary of Health and Human Services (referred to in this section as

the ôôSecretaryõõ)shall establish a task force, in accordance with the Federal

Advisory Committee Acté

(2) DUTIES. ñThe Task Force shall provide advice and guidance to the 

Secretary regarding Federal activities related to identifying and addressing 

gaps in knowledge and research regarding safe and effective therapies for 

pregnant women and lactating women, including the development of such 

therapies and the  collaboration  on  and  coordination  of  such  activities.

21st Century Cures Act
(Signed December 13, 2016)



At the same timeé NICHD Strategic Plan 2020
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Goals

1. Identify where NICHD 

should lead (priorities)

2. Identify where NICHD 

should partner and 

collaborate

3. Inform future 

investments in 

research, training, 

and infrastructure

Core Principles

Transparency

Stakeholder 
Participation

Decisions 
Informed by 

Evidence

https://www.nichd.nih.gov/about/org/strategicplan



Goal: Lead efforts to develop, test, and evaluate new and existing therapeutics 
and devices to find safe and effective solutions that meet the unique needs of 
pregnant and lactating women, children, and people with intellectual and 
physical disabilities.

ÅConduct and support foundational 

research on the development of therapies, 

including pharmacokinetic, 

pharmacodynamic, pharmacogenomic, 

dosing, and formulation studies, to ensure 

that these treatments meet the needs of 

pregnant or lactating women, children, and 

people with disabilities.

ÅIdentify specialized biomarkers, new 

modeling approaches, and improve 

outcome measures to support the use of 

pharmacotherapies and reduce barriers to 

testing these therapies in pregnant and 

lactating women, children, and people with 

intellectual and physical disabilities.

ÅSupport clinical research to 
test and evaluate therapeutics 
and medical devices used by 
pregnant and lactating 
women, children, and people 
with intellectual and physical 
disabilities.

ÅUse large-scale datasets such 
as electronic health records, 
research networks or 
registries, or other big data 
approachesðto measure 
exposure responses to 
therapy and device use 
among pregnant and lactating 
women, children, and people 
with disabilities.

Advancing Safe and 
Effective Therapeutics and 
Devices for Pregnant and 

Lactating Women, Children, 
and People with Disabilities



PRGLAC Report 
Submitted to HHS 
Secretary 
September 2018

15 Recommendations 

https://www.nichd.nih.gov/about/advisory/PRGLAC

Next step ïDeveloping a plan to implement these recommendations

https://www.nichd.nih.gov/about/advisory/PRGLAC


PRGLAC Taskforce Working Groups and Recommendations

Å15 overall recommendations 

ÅSeptember 2018 - Report Submitted to 

HHS Secretary

ÅNext step ïDeveloping a plan to implement 

these recommendations

Working Group 1 

Research and Training

Working Group 2

Regulatory

Working Group 3

Communication

Working Group 4

Discovery 



Implementation Plan Submitted to the Secretary 
August 2020, Posted on PRGLAC Website

https://www.nichd.nih.gov/about/advisory/PRGLAC

https://www.nichd.nih.gov/about/advisory/PRGLAC


Implementation Suggestions ïLikely NIH

ÅLeverage or expand existing federal programs or networks

ÅEstablish a prioritization process for studying therapeutics used 
during pregnancy and lactation

ÅDevelop new research tools (e.g. preclinical models ïtissue on a 
chip)

ÅExpand training in ob/lactation pharmacology

ÅConsider alternative trial designs, e.g. adaptive

ÅCreate partnerships to accomplish the steps (E.U. ConcePTION)



Implementation Suggestions ïOther HHS 
divisions/Non-government stakeholders

ÅRequire industry to submit study plans to FDA

ÅAddress ethical considerations, liability concerns, and potential 
research incentives to pursue research (OHRP)

ÅFoster education and awareness among health care providers 
and pregnant and lactating women

ÅPublic private partnerships

ÅStudy on liability concerns (NASEM?)

ÅSome steps would require authorization



PRGLAC: Early Impact

New NIH Reporting Categories

ÅPregnancy

ÅMaternal Health

ÅBreastfeeding, Lactation, and Breast Milk

ÅMaternal Morbidity and Mortality

(coming in FY 2020)

https://report.nih.gov/categorical_spending.aspx

PregSource® Medications Tracker

https://report.nih.gov/categorical_spending.aspx


MPRINT Hub is a service center and 

science catalyst:

Å Provide knowledge and expertise to 

scientific community

Å Serve as a platform for innovative 

multidisciplinary research

Å Synergize with other resources and 

networks

Å Catalyze and accelerate maternal and 

pediatric therapeutics towards precision 
medicine

Existing 

Networks: 

e.g. PTN, 

MFMU, NRN, 

etc. 

Investigator 

Initiated 

Grants

Foundations, 

Universities, 

Private 

Sector

Other 

Government 

Agencies: 

e.g., FDA, 

PCORI

Potential 

Future 

MPRINT Hub 

Components

MPRINT 

Hub: 
Knowledge 

Core

and Centers of 

Excellence 

https://www.nichd.nih.gov/about/org/der/branches/opptb/mprint

Maternal and Pediatric Precision in Therapeutics Hub



Public Private Partnership for 
Qualification of Biomakers for Early 

Risk Detection of Preeclampsia

Project under development in the Metabolic 

Disorders Steering Committee of the

FNIH Biomarker Consortium



The mission of the Foundation for 
the National Institutes of Health 
(FNIH) is to support the mission 
of the NIH. The FNIH creates and 
leads alliances and public-private 
partnerships that advance 
breakthrough biomedical 
discoveries and improve the 
ǉǳŀƭƛǘȅ ƻŦ ǇŜƻǇƭŜΩǎ ƭƛǾŜǎΦ

The FNIH was created by 
Congress in 1990 as a not-for-
profit charitable organization. 
The Foundation began its work in 
1996 to facilitate groundbreaking 
research at the U.S. National 
Institutes of Health (NIH) and 
worldwide.

About the FNIH

Å Attract and share resources
Å Enable insight and innovation
Å Establish standards
Å Distribute expertise
Å Create consensus 
Å Drive competitiveness in market
Å Disseminate knowledge
Å Enhance credibility
Å Reduce costs
Å Support training & education
Å Manage complexity

Founded by Congress Why Collaborate? Mission



Thank you!
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Jeanne Sheffield
Johns Hopkins Medicine



The Inclusion of Pregnant Women 

and Breastfeeding Women in 

Clinical Trials

The Clinician Perspective

Jeanne S. Sheffield, MD

Maternal-Fetal Medicine

Johns Hopkins Medicine

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjg386ygbziAhUIU98KHUPlDAgQjRx6BAgBEAU&url=https://nypost.com/2018/07/06/tuberculosis-spill-prompts-mass-evacuation-at-johns-hopkins/&psig=AOvVaw3NPQCGdgLDbFlW-ghed1TW&ust=1559056813280196


The Health Care 

Provider:Patient Interaction
ÅThe patient comes to every encounter with the 

assumption that the physician will be able to 

accurately diagnose and treat whatever medical 

issue is present. They also assume that the 

physician is able to perform a risk:benefit 

analysis for each therapeutic option and then 

present the best one to the patient.

ïñDiscuss with your physician before starting, taking, 

etcé.ò

ÅPregnancy compounds this with at least one 

other patient in the calculations



The Evidence Gap for Pregnant and 

Lactating  Women
ÅApproximately 6 million women in the 

United States become pregnant every 

year with ~ 4 million lives births

Mitchell et al. Am J Ob/Gyn 2011

Adam et al. Am J Med Genet C Sem

2011

McCormack et al. Front Ped 2014

Wang et al Clin Pharm Ther 2017

Eke et al. NEJM 2019



The Evidence Gap for Pregnant and 

Lactating  Women
Å70-80% take at least one prescription 

medication during the first trimester and 

90% at some point during the pregnancy

ïAverage 3 medications/pregnancy and  4 

medications/lactation

Å98% of medications have data insufficient 

to determine teratogenicity risk

Å98% of dosing studies do not include 

pregnant women Mitchell et al. Am J Ob/Gyn 2011

Adam et al. Am J Med Genet C Sem

2011

McCormack et al. Front Ped 2014

Wang et al Clin Pharm Ther 2017

Eke et al. NEJM 2019



Pregnancy and Therapeutic Agents

ÅPrenatal vitamins

ÅAntiemetic, analgesia and allergy medications

ÅMedical complications requiring therapy 

(delaying child-bearing)

ïDiabetes - Heart disease

ïChronic hypertension - Cancer

ïAsthma - Seizure disorders

ïAutoimmune disorders - GI disorders

ïInfectious diseases - ééééééé..



Pregnancy and Therapeutic Agents

ÅObstetric complications requiring 

medications 

ïPreterm labor and preterm rupture of 

membranes, hemorrhage, preeclampsia, 

stillbirth, labor induction

ÅLactation considerations

ï2003-2012 48% of drugs had no data on 

breastfeeding and 43% had only animal data 

(Wang 2017).



Severe Maternal Morbidity (SMM)

ÅPhysical and psychologic conditions that 

result from or are aggravated by pregnancy 

and have an adverse effect on a womanôs 

health

ïSMM affects more than 50,000 women in the 

US annually and continues to increase

ïIncreasing maternal age, obesity, pre-existing 

chronic medical conditions and Cesarean 

delivery

Division Reproductive Health, National Center for Chronic Disease Prevention and Health Promotion



Centers for Disease Control and Prevention



CDC Pregnancy Mortality Surveillance System

Pregnancy related 

death = death of a 

woman while pregnant 

or within 1 year of the 

end of 

a pregnancy from any 

cause related to or

aggravated by the 

pregnancy or its

management.



www.smfm.org/usa

http://www.smfm.org/usa


Call to Action

For more than a decade, organizations 

involved in the care for pregnant and lactating 

women have called the inclusion of pregnant 

women in clinical research to help address 

these issues

ïCoalition to Advance Maternal Therapeutics 

(SMFM, ACOG, March of Dimes, AAP)

ïACCP

21st Century Cures Act and PRGLAC

https://www.accp1.org/


Back to the bedside

ÅWhat the clinical care provider needs to 

know about EVERY medication when caring 

for a reproductive age woman considering 

pregnancy and for a pregnant or lactating 

woman

ïSafety and toxicity data, including teratogenicity 

risk

ïDosage information ïpre-conception and each 

trimester including the ñfourthò, affects of obesity 

and medical conditions



Ethical Principles for Pregnant Women and 

Biomedical Research

ñPregnant women deserve an evidence 

base for the prevention and treatment of 

their illnesses equal to others as a matter of 

justiceò

Ethics Working Group on ZIKV Research and Pregnancy 2017

Inclusion or a scientific justification for 

exclusion
PRGLAC 2019

Altruism



Session 1 
Discussion 

Discussion Questions:

1. What are the gaps in information on the safety, efficacy, and dosing of drugs 

used in pregnancy? What are the risks of not having this information? How do 

we determine the magnitude of benefit that this type of evidence would 

provide?

2. What have we learned so far from the work undertaken by PRGLAC since its 

inception in 2016?

3. What are the regulatory barriers to research involving pregnant people? 
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Session 1: Understanding the Need and Existing 

Guidance for the Participation of  Pregnant People in 

Clinical Trials

Moderator: Susan McCune, U.S. Food & Drug Administration
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Session 2: Nonclinical Safety Assessment to Support 

Clinical Trials Enrolling Pregnant People 
Moderator: Daniel Minck, U.S. Food & Drug Administration
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Kimberly Hatfield & Leslie McKinney
U.S. Food and Drug Administration
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Nonclinical Safety Assessment 

to Support Clinical Trials 

During Pregnancy

Duke Margolis Workshop

Scientific and Ethical Considerations for the

Inclusion of Pregnant Women in Clinical Trials

February 2-3, 2021

Kimberly Hatfield, PhD and Leslie McKinney, PhD

U.S. FDA, CDER, Office of New Drugs

Division of Pharmacology/Toxicology ïRare Diseases, Pediatrics,

Urology and Reproductive Medicine

~ supporting the Division of Urology, Obstetrics and Gynecology
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Objectives

Å Explain what types of animal studies are conducted to predict the 

safety of a drug substance to a developing human in the prenatal 

period

Å Describe the data that support the pregnancy section of the 

product label

Å Discuss what data gaps exist even after the standard reproductive 

and developmental toxicity studies are completed and what kinds 

of nonclinical studies might be necessary to support clinical trials 

in pregnant individuals
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Why Conduct Nonclinical

Toxicity Studies? 

Animal studies to evaluate drug toxicity are mandated

Å 1962 Kefauver-Harris Amendments to the Food, Drug and Cosmetic      

Act (FD&C Act)

ÅResponse to thalidomide tragedies

ÅDemonstration of both the safety and efficacy of marketed drugs

Å 21 CFR 312.23(a)(8) ïanimal toxicology necessary to support first in 

human clinical trials

Regulations and guidance for how and when to conduct nonclinical 

studies have been developed over many years

Å International guidance (ICH; International Council for Harmonization)

Å FDA Guidance (https://www.fda.gov/regulatory-information/search-fda-

guidance-documents)

Reproductive/developmental toxicity studies are one part of the

total nonclinical assessment of a drug product.

https://www.fda.gov/regulatory-information/search-fda-guidance-documents
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What Do Reproductive and Developmental

Toxicity Studies Measure? 

Reproductive toxicity

Å Structural and functional alterations that affect reproductive competence 

in sexually mature males and females
ÅMale and female fertility

Å Parturition (labor and delivery)

Å Lactation

Developmental toxicity

ÅAdverse effects on the developing organism (teratogenicity)
ÅMortality  

ÅAlterations to growth

ÅStructural abnormalities

ÅFunctional impairment
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What kinds of animal studies are conducted to predict 

the safety of a drug substance to a developing human

in the prenatal period?

What are the characteristics of 

a comprehensive nonclinical program?

Objective 1
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How Do We Evaluate

Reproductive & Developmental Toxicity?

ÅRepeat dose toxicology studies

ÅHistopathology evaluation of the reproductive organs

ÅEvaluation of estrous/menstrual cycle (extended time in any 
one stage?)

Å Reproductive/developmental toxicology study designs

ÅFertility and early embryonic development (FEED)

ÅEmbryofetal development (EFD)

ÅPre- and postnatal development (PPND)
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Reproductive/Developmental Toxicity

Study Design

The reproductive/development cycle is defined by 

4 biological phases and is separated into 3 dosing segments

Fertility

and Early

Embryonic

Development

(FEED)

Embryofetal Development (EFD)

Maturation

Gestation

MatingPreweaning

Weaning

Implantation
Parturition

Pre- and

Postnatal

Development

(PPND)
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Embryofetal Development  (EFD)

Important for drugs that could be used during pregnancy

Evaluated in 2 species: a rodent (usually rat) and non-rodent (usually rabbit)

Dosing occurs from implantation through organogenesis/closure of hard palate

N = at least 16 pregnant females / dose group

Å Average litter size of 6 (rabbit) ï12 (rat)         large numbers of offspring to evaluate

Å necessary for level of statistical power 

Å to be assured any findings are increased above natural background
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Embryofetal Development  (EFD)

Endpoints Assessed

Maternal health endpoints:

ÅBody weight changes

ÅEvaluation of general toxicity to organ systems relative to 

nonpregnant females

Embryofetal development and other pregnancy parameters:

ÅGravid uterine weight

Å# fetuses

ÅPre- and post-implantation embryofetal loss

ÅGross evaluation of the placenta

Fetal health endpoints:

ÅAltered growth  

ÅBody weight

ÅGross evaluation of external, visceral, and skeletal 

development
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Pre- & Postnatal Development (PPND)

Important for drugs that could be used during pregnancy,
or for those administered during lactation

N = at least 16 pregnant females / dose group

Evaluated in 1 species: usually rat

Dosing occurs from implantation through end of lactation

One male and one female offspring per litter selected for rearing to adulthood
and mating (reproductive competence)
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Pre- & Postnatal Development (PPND)

Endpoints Assessed

Maternal health and maintenance of pregnancy during treatment: 
ÅBody weight changes
ÅDuration of pregnancy
ÅPregnancy (whole litter) loss
ÅLive/dead offspring at birth

Offspring (F1 generation) exposed in utero or via lactation:
ÅBody weight
ÅPre-/post-weaning survival and growth
ÅSexual maturation
ÅFertility (reproductive capacity)
ÅPhysical development
ÅSensory function/reflexes
ÅBehavior, learning, memory

Offspring (F2 generation) not exposed
ÅExternal exam
ÅSurvival to PND 4-7
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Timing of Nonclinical Studies

What nonclinical data do we have before

evaluating reproductive/developmental toxicity?

1) Mechanism of action, receptor & organ targets (indication)

2) Absorption / Distribution / Metabolism / Excretion (ADME)

How long does the drug stay in the circulation?

Does the drug break down to active or toxic metabolites?

3) General toxicity in non-pregnant animals

What are the target organs? What are safe doses?

Does it affect reproductive organs?

4) Genotoxicity

Is the drug a mutagen?  Can it damage DNA?

IND

Phase

1

IND

Phase

2

IND

Phase

3

NDA
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Timing of Reproductive Toxicity Studies ï

During the IND

males, postmenopausal individuals, and/or individuals of child bearing potential

(with pregnancy testing and contraceptive use): 

General toxicity studies with

reproductive organ assessments

FEED & EFD

studies

PPND

studies

IND

Phase

1

IND

Phase

2

IND

Phase

3

NDA
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Timing of Reproductive Toxicity Studies ï

During the IND

Clinical trial for a pregnancy-specific indication

OR

Clinical trial enrolling pregnant individuals
(treatment population is actively pregnant individuals)

ALL reproductive studies (FEED, EFD, PPND), 

general toxicity, and genotoxicity

COMPLETE

before pregnant individuals are enrolled

IND

Phase

1

IND

Phase

2

IND

Phase

3

NDA

Phase 1

generally

enrolls

non-pregnant

subjects

Phase 2-3

generally enrolls

pregnant subjects
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How Do We Extrapolate

Animal Findings to Humans?

Repeat Dose, EFD and PPND studies will yield a value for the 

dose that produces no toxicity in animals

The MOE and the totality of safety information about the drug 

are used to guide dosing decisions and communicate risk.

The NOAEL is compared to the recommended human dose:

=  Multiple of Exposure (MOE)
NOAEL

therapeutic dose in humans

The larger the MOE number          the safer the drug
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Animal Data Guides Risk Assessment

If human data becomes available over time, it can contribute

to the weight-of-evidence to assess safe use.

Animal data informs human risk when very limited

or no human data are available.

Å If                    , animal data can support further clinical testing

Å If                    , animal data can help define a safe human dose range 

LIMITATIONS

ÅClinical trials can be rejected or modified if:

Å Animal data show potential harm to the fetus that cannot be detected 

until birth (non-monitorable toxicity) 

Å Exposure to the fetus cannot be determined

Å Risk / benefit is unfavorable
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Objective 2

What nonclinical data support 

the pregnancy section of the product label?

How do nonclinical data play a critical role 

in FDAôs risk / benefit assessment?
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Labeling:

Pregnancy and Lactation Labeling Rule (PLLR)

Eliminates Pregnancy Categories (A, B, C, D, X)

Sections 8.1 Pregnancy and 8.2 Lactation include:

ÅRisk Summary (for human use)

ÅClinical Considerations (pertinent info about use during pregnancy,                                  

risk of untreated disease)

ÅHuman Data (if available)

ÅAnimal Data (summary of nonclinical findings of note)

Section 8.3 Females and Males of Reproductive Potential includes 

the following subsections * :

ÅPregnancy Testing (when there are recommendations)

ÅContraception (when there are recommendations)

ÅInfertility (when human or animal data suggest an effect on fertility)

*omit if not applicable
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How are animal studies described in labeling?

How are animal studies used to inform the risk 

statement for use in pregnant individuals?

Labeling Examples

In general, human data are not available for 

drugs taken during pregnancy, 

and animal data inform the communication 

of risk to the patient
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Examples of Drugs with Different

Risk Profiles for Pregnant Individuals

PREVACID (lansoprazole)

Åwould be taken episodically during pregnancy for a non-life-

threatening indication (GERD)

HUMALOG (fast acting human insulin analog)

Å would be taken throughout pregnancy for a life-threatening 

indication (diabetes)

Disclaimer: The labels presented next are for example only.  The presenters do not

endorse the use of the drugs discussed in the following labels.
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PREVACID
proton pump inhibitor; 

gastroesophageal reflux disease (GERD)

8 USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Risk Summary

Available data from published observational studies overall do not indicate an 

association of adverse pregnancy outcomes with lansoprazole treatment (see Data).

In animal reproduction studies, oral administration to rats during organogenesis through 

lactation at 6.4 times the maximum recommended human dose (MRHD) produced 

reduction in the offspring in femur weight, femur length, crown-rump length and 

growth plate thickness (males only) on postnatal Day 21 (see Data).  These effects 

were associated with reduction in body weight gain.  Advise pregnant women of the 

potential risk to a fetus. 
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Animal Data

No adverse effects on embryo-fetal development (EFD) occurred in rats and rabbitsé

at 40 and 16 times the recommended human dose, respectively).

A  PPND toxicity study in rats with additional endpoints to evaluate bone 

development was performed at é0.7 to 6.4 timesthe MRHDé.

Maternal effects observed at é 6.4 times the MRHDé.included édecreased body 

weight gain and decreased food consumption during gestation. éé Body weight of 

pups was reducedé.   Femur weight, femur length, and crown-rump length were 

reducedé. The effects on bone parameters were associated with reduction in body 

weight gain.

Source Data Indicate Fetal Toxicity May Be

Secondary to Maternal Toxicity
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HUMALOG
fast acting insulin analog; blood sugar management

8 USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Risk Summary

The limited data with HUMALOG in pregnant women are insufficient to inform a drug-

associated risk of adverse developmental outcomes.  Published studies with insulin lispro é 

have not reported é. major birth defects, miscarriage, or adverse maternal or fetal outcomes 

(see Data).  There are risks to the mother and fetus associated with poorly controlled 

diabetes in pregnancyé.

Pregnant rats and rabbits were exposed to insulin lispro in animal reproduction studies during 

organogenesis.  Fetal growth retardation was observed in offspring of rats at ~3 times the 

human doseé.No adverse effects were observed in offspring of rabbits at doses up to ~0.24 

times the human doseé(see Data).
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Clinical Considerations

Disease-associated maternal and/or embryo-fetal risk

Poorly controlled diabetes in pregnancy increases the maternal risk for diabetic ketoacidosis 

etcé..

Poorly controlled diabetes increases the fetal risk for major birth defects, é. and related 

morbidity.

Animal Data

In a combined fertility and EFD study, female rats were given 0.2, 0.8, and 3 times the 

human dose, from 2 weeks prior to cohabitation through Gestation Day 19.  There were no 

adverse effects on female fertility, implantation, or fetal viability and morphology.  However, 

fetal growth retardationwas observed at 3X the human dose é..

In an EFD study, rabbits were dosed at up to 0.2 times the human dose from Gestation Days 

7 through 19.  There were no adverse effects on fetal viability, weight and morphology at 

any dose.

Label Describes Risk / Benefit Considerations
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Objective 3

What data gaps exist even after the standard reproductive and 

developmental toxicity studies are completed?

What other kinds of nonclinical studies might be necessary to 

support clinical trials in pregnant individuals?
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What Are The Limitations of 

Reproductive / Developmental Toxicity Studies?

Inherent limitations:

ÅSpecies differences: rats and rabbits are not humans

Å Developmental stages for rat, rabbit and human have different durations

Å e.g. a newborn rat is comparable to a 3rd trimester human

Limitations of study designs:

ÅReproductive / developmental studies are observational

Å Studies primarily assess:

Å morphological abnormalities

Å physiological functions necessary for growth and survival

Å simple (instinctually driven) behaviors (eating, sleeping, reproduction)
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Neurodevelopment

ÅSensory modalities are not assessed for subtle changes

ÅHigher order learning and memory are not usually assessed

Immune system development

ÅNo systematic evaluation of immune competence

ÅThe lab environment is ócleanô

Endocrine system

ÅOnset of puberty and bone parameters are not usually assessed

ÅPuberty can be evaluated in a juvenile animal study

Parameters Not Typically Assessed in Detail

by Reproductive / Developmental Studies
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Additional Nonclinical Testing

Can Be Conducted To Evaluate Risk

Fetal exposure

Å Placental transfer

Å Tissue concentrations (drug / metabolite) in the fetus

Effects on specific systems

ÅAre certain organ systems vulnerable?

Å Developmental studies

Å Brain and behavior

Å Immune challenge

Å Endocrine function

Labels that include results from extra testing 

ÅDuloxetine (Cymbalta) includes extra neurobehavioral evaluation of offspring
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CYMBALTA
SNRI; anxiety, depression, nerve pain

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

éé Data from published literature and a postmarketing retrospective cohort studyé did not 

find a é.. risk for major birth defects or other developmental outcomesé

In rats and rabbits treated with duloxetine during the period of organogenesis, é.fetal weights 

were decreased but there was no evidence of developmental effects at doses up to 3 and 6 

times, respectively, the MRHD.  When duloxetine was administered to rats throughout gestation 

and lactation, pup weights at birth and pup survival to 1 day postpartum were decreased at 2 

times the MRHD.   At this dose, pup behaviors consistent with increased reactivityé..were 

observed.  Post-weaning growth was not adversely affected.
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Animal Data

When duloxetine was administered to pregnant rats throughout gestation and 

lactation, the survival of pups to 1 day postpartum and pup body weights at birth 

and during the lactation period were decreased at a dose ~2 times the MRHD.  

Furthermore, behaviors consistent with increased reactivity, such as increased 

startle response to noise and decreased habituation of locomotor activity were 

observed.  

Studies Outside of the Standard Battery

Can Provide Specifics to Inform Risk
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Decision Process ï

Proposed Clinical Trial in Pregnant Individuals

Are animal findings relevant to humans?

Can we estimate fetal drug exposure?

ÅHow is the drug absorbed? Tissue distribution? Metabolism?

Å Is the fetus exposed? How much compared to the mother? 

Å How long and during which trimester is the fetus exposed?

Å Can the fetus metabolize the drug?

Å Could the fetal brain be exposed?

Å Are there toxicities that could affect the fetus more than the mother?

Review team integrates information and results

from nonclinical and clinical studies
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Å Small Innovative Drug Company is developing ñWonder Drugò for a Serious 

Adult Disease.

Å Animal studies revealed that Wonder Drug has cardiac toxicity ïat very high 

doses (30X the proposed therapeutic dose).

Å Phase 1 clinical trials are allowed to proceed and no cardiotoxicity is 

observed at the therapeutic dose.

ÅWonder Drug fails in Phase 2 due to lack of efficacy.

Å Small Innovative Drug Company doesnôt give up on the drug. 

Å Further research shows Wonder Drug might be effective for prevention of 

pre-term labor.

Å The company designs a Phase 2 trial to enroll pregnant individuals who have 

had one previous pre-term delivery. 

Å Treatment proposed starting at 18 weeks of pregnancy and throughout 

gestation at the therapeutic dose already shown to be safe in adults.  

Fictional Case Study



108

Å Previous animal work in the rat had shown that Wonder Drug crosses the 

placental barrier, indicating that fetuses can be exposed.

Å Embryofetal development (EFD) studies in the rat and rabbit showed dose-

dependent fetal loss.  At very high doses, Wonder Drug caused maternal 

heart damage that may have contributed to fetal loss.

Å But even at lower doses that didnôt affect the pregnant females, there was 

still a low incidence of fetal loss, raising the question of whether the drug 

was affecting cardiac development.

Å The no effect level for fetal loss was 10X the therapeutic level.

Fictional Case Study


