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• This presentation reflects the opinions and views of the 
speaker and should not necessarily be interpreted as the 
position of the US Food and Drug Administration

www.fda.gov

Disclaimer
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• Regulatory considerations when evaluating therapies 
intended for pregnant individuals and/or their fetuses

• Opportunities and challenges of using quantitative models to 
advance the science of fetal therapeutics

www.fda.gov

Outline
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• Pediatric regulations do NOT apply to the fetus

• HHS* regulations (Common Rule) include specific protections 
for human subjects, children, pregnant women and fetuses

• FDA has parallel regulations for the protections for human 
subjects and children, but does not have regulations pertaining 
to fetal research

www.fda.gov

US Regulations Governing Maternal-Fetal Research

*Department of Health and Human Services 
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• Reasons for including pregnant persons in clinical trials:
– Need safe and effective treatments during pregnancy
– Failure to establish dosing, safety and efficacy of treatments may compromise health
– Possibility of direct benefit that is unavailable outside the research setting
– Limited accessible treatment options is a significant public health issue

• Decisions for inclusion of pregnant women necessitate complex risk benefit 
analyses that take into account both the pregnant individual and fetus

• General considerations:
– Postmarketing setting (i.e., FDA-approved drugs)
– Premarketing setting (i.e., investigational drugs)

• PK data:
– Phase 2 trials
– Phase 3 trials

• Sponsors should consider meeting with the appropriate FDA review division 
early in development

https://www.fda.gov/media/112195/download

https://www.fda.gov/media/112195/download
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FDA Guidances Pertaining to Maternal-Fetal-
Neonatal Studies
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Guidances (cont.)

“A starting dose based on a 
minimal anticipated biologic 
effect level (MABEL) or a 
pharmacological effect level 
(PEL) may be more appropriate 
than a starting dose based on 
toxicology endpoints such as 
the no observed adverse effect 
level (NOAEL)”

“When a drug is intended for 
use in a population that includes 
women of childbearing 
potential, sponsors should 
conduct embryo-fetal 
development toxicity studies 
with the drug metabolite.”
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Fetal Therapeutics

O'Connell et al. JAMA Pediatr. 2020 Oct 1;174(10):985-991.

Disease Drug(s) Reference
Prematurity Corticosteroids Shanks et al6

Fetal tachyarrhythmia Digoxin, flecainide, Giacoia et al7

Sotalol, verapamil
Fetal bradyarrhythmia Dexamethasone, IVIG, Kumar et al8

hydroxychloroquine
Multiple genetic Gene/stem cell therapy O’Connell et 
al1

Slide courtesy of Dr. Gilbert Burckartwww.fda.gov
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• Development and application of exposure-based, biological and statistical models to 
inform drug development and decision-making

• In 2018, FDA introduced the MIDD Pilot Program to:
– Provide an opportunity for drug developers and FDA to discuss the application of MIDD 

approaches 
– Provide advice about how particular MIDD approaches can be used in a specific drug development 

program

• Submissions can be related to any relevant MIDD topic; prioritization has been given 
to strategies for:
– Dose selection or estimation  
– Clinical trial simulation
– Predictive or mechanistic safety evaluation

www.fda.gov

Model-Informed Drug Development (MIDD)

https://www.fda.gov/drugs/development-resources/model-
informed-drug-development-pilot-program

https://www.fda.gov/drugs/development-resources/model-informed-drug-development-pilot-program
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• Quantitative modeling approaches are routinely used in drug development and can:
– Leverage all prior knowledge and integrate information from diverse data sources
– Reduce unnecessary studies
– Decrease uncertainty and attrition 
– Provide a regulatory pathway forward for practically challenging drug development contexts
– Inform appropriate use of a drug once approved

• Maternal-fetal PBPK models have the potential to:
– Increase the mechanistic understanding of PK of drugs in pregnancy
– Estimate the drug concentration that the fetus is exposed to
– Predict product safety
– Investigate associations between in-utero drug exposure and long-term outcomes 
– Advance knowledge of fetal pharmacology
– Inform target concentrations for fetal therapeutics 
– Select doses and explore optimal dosing regimens 

www.fda.gov

Quantitative Models to Advance the Science of 
Maternal/Fetal Therapeutics: Opportunities
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New Tools for Examining Fetal Concentrations

Slide courtesy of Dr. Gilbert Burckart Liu et al. Clin Pharmacokinet (2021). 
https://doi.org/10.1007/s40262-020-00977-w

www.fda.gov

https://doi.org/10.1007/s40262-020-00977-w
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• Prediction accuracy dependent on quality (and quantity) of prior data 
and assumptions 

• Need for increased transparency of model assumptions

• Need for further basic science research on:
– Physiologic and pharmacokinetic changes in pregnancy

– Placenta transfer and distribution of drugs

– Ontogeny of enzyme systems, transporters, and receptors in the fetus/neonate

www.fda.gov

Quantitative Models to Advance the Science of 
Maternal/Fetal Therapeutics: Challenges
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• Additional regulatory protections govern the inclusion of pregnant 
individuals and their fetuses in research

• An increasing number of FDA guidances discuss topics such as:
– Evaluating the risks of drug exposure in human pregnancies 
– Developmental toxicity studies
– Scientific and ethical considerations for inclusion in research
– PK assessment in pregnancy

• MIDD is regularly being integrated into drug development programs 
• Modeling approaches, such as maternal-fetal PBPK models, have the 

potential to help advance the science of fetal pharmacology and 
therapeutics 

www.fda.gov

Summary
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www.fda.gov
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