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PREGNANT WOMEN - SPECIAL POPULATIONS

Other Vulnerabilities:

Racial/Ethnic minorities

Socio-economic status

Educational status

Geography

Displacement

Conflict

• Additional protections required in 

research

• Specific biologic and physiologic 

needs/considerations – (e.g. 

changes in immune response)

• Additional safety considerations (e.g. 

pregnancy – DART) and efforts

• Exclusion from early clinical trials 

resulting in limited information on 
safety and efficacy of vaccines, 

delay in vaccination, increased risk !

• Evolving guidance on participation 
in vaccine clinical trials and 

regulatory pathways 

REPRESENTATION

Evidence-based 

decision making



Maternal immunization began with the 

development of vaccines

1879 - MI with Vaccinia protected mothers 

and infants against smallpox

 1940’s - MI studies with DTPw vaccine in US to 

protect infants against pertussis

 1960s – Influenza vaccine recommended for 

pregnant women (at risk) since the 1957 

pandemic

 1961- MI with Tetanus Toxoid to prevent 

neonatal tetanus added to WHO Expanded 

Program on Immunization (EPI) in 1970’s; MNT 

elimination goal set in 1980’s
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Vaccines in Pregnancy Research:

1970’s Oral polio, Yellow Fever

1980’s Group B Strep (ongoing)

1990’s Pneumococcal, Hib, 

seasonal influenza vaccines

1990’s RSV 

2000’s Tdap

2000’s Meningitis A 

2009 Pandemic Influenza

2015 Monovalent aP 

2018 Ebola vaccine

2020 Hepatitis E
2021 COVID-19
2024 Malaria

2025 mpox, (Chikungunya)
Source: google images



Generally recommended  Recommended for disease 
prevention in specific situations

Contraindicated

Tetanus  (Td, TT)

Influenza Inactivated (IIV) *

Pertussis (Tdap) (aP)
in areas of burden*

SARS-CoV-2

RSV

Cholera 
Yellow Fever 
Meningitis A (meningococcal)
Hepatitis A, B, E
Japanese Encephalitis 
Polio (OPV, IPV)
Rabies
Mpox, Chikungunya

BCG
Measles
Mumps 
Rubella
Varicella
Live Typhoid T21a
Live influenza

Recommended vaccines are 
NOT contraindicated in 

pregnancy!

Vaccines Recommended in Pregnancy 

WHO: Pregnancy should not deter a woman from receiving vaccines that are safe and will protect 
both her health and that of her unborn child. 

Theoretical risk of 
fetal infection

* SAGE-WHO in 2012 made Influenza vaccination of pregnant women a global priority for all countries where influenza vaccination is administered, incorporating it into ANC 
services and recommended Tdap since 2015 in areas of high disease burden. 
IIV, Tdap, SARS-CoV2 - Post-partum vaccination recommended if unable to vaccinate in pregnancy
MMR - Also given post-partum in non-immune mothers (rubella); most vaccines can be given post-partum w/lactation

WHO’s specific vaccine position papers: http://www.who.int/immunization/documents/positionpapers_intro/en/.
https://www.cdc.gov/vaccines/pregnancy/hcp-toolkit/guidelines.html

http://www.who.int/immunization/documents/positionpapers_intro/en/


KEY ISSUES ON MATERNAL IMMUNIZATION

 2 vaccines are licensed specifically for pregnant women (RSV, aP)

 Most licensed vaccines initially recommended for pregnancy based on 

risk:benefit assessment (Influenza, Tdap, COVID-19) (vaccines given in 
special circumstances)

 Potential impact of maternal immunization as public health strategy for 
disease prevention in mothers and infants – is underutiized

 New vaccines that could benefit pregnant women and infants (GBS, 
Chikungunya, mpox, Ebola, Lassa Fever, Hepatitis E, malaria)

 Pregnant women as research subjects:

 Assessment of disease burden and safety are critical

 Definition of AE – pregnancy vs. vaccine-related ? 

 Background risks inherent to pregnancy challenge assessment of safety

 Importance of background rates / controlled studies

 Benefit and efficacy/effectiveness demonstrated in mother, infant or both

 Knowledge gaps remain in basic maternal, fetal, early life immunology, etc

 Evolving ethics and regulatory environment, variable implementation of 

guidelines

Background rates

Definition of AE

Burden of 

Disease

Vaccine pre- 

and clinical 

trial data



SPECIAL REQUIREMENTS FOR MATERNAL 

IMMUNIZATION STUDIES
 Pre-clinical studies

 Reproductive toxicology (DART)

 Clinical studies (phase I-II/III) in healthy adults

 Safety in adults and women of childbearing age

 Data on Dosage/Immunogenicity

 Clinical studies in Pregnant Women

 Phase Ia (first in pregnant women: primary endpoint = safety)

 Phase II (primary endpoint = immunogenicity)

 Phase III (primary endpoint = efficacy/immunogenicity)

 Safety 

 Pre-set definitions for AE/SAE, monitoring and documentation, halting/stopping rules

 Background rates, control group, DSMB, post-authorization safety surveillance plan

 Effectiveness in mothers and infant protection

 Ethics (Informed consent, control/placebo group, acceptance



TEMPLATE TOOL TO ASSESS SUITABILITY OF VACCINES 

DURING PREGNANCY
CEPI-SPEAC

BRIGHTON COLLABORATION

• The purpose of this tool is to provide a template for researchers and decision makers to 

consider the relevant aspects necessary to support the use of a vaccine in pregnancy 

or post-partum, with all elements considered important, and therefore not prioritized or 

mandated. 

• The use of this tool should not hinder the development of clinical trials in emergency 

situations, including in LMIC, where the availability of some data might be limited. 

• Input from pertinent regulatory agencies should be sought throughout the process of 

evaluation and implementation of vaccines for pregnant and breast-feeding women.

Munoz FM et al. Vaccine
Volume 62, 30 August 2025, 127513

https://www.sciencedirect.com/journal/vaccine/vol/62/suppl/C
https://www.sciencedirect.com/journal/vaccine/vol/62/suppl/C
https://www.sciencedirect.com/journal/vaccine/vol/62/suppl/C


OPTIMIZING RESEARCH IN PREGNANCY: CLINICAL 

TRIALS

 Early inclusion: Minimum necessary safety and 

immunogenicity data from healthy adults 

clinical trials to include special populations

 Immunobridging studies

 Inclusion of pregnant women in phase 2/3 
clinical trials

 DART studies for vaccines to be implemented 

during pregnancy

 Unexpected pregnancies protocols

 Plan for post-authorization safety assessment



GOALS OF SAFETY SURVEILLANCE OF VACCINES:

 Detect and identify problems with vaccines which could be due to the product, its 

quality or an immunization error in the program

 Evaluate the rate of vaccine reactions observed and compare them to the expected 

vaccine reaction rates reported

 Detection of common (> 1/10,000 vaccinees) and rare events (< 1/100,000 vaccinees)

 To ensure that coincidental events are not mistaken for vaccine reactions and affect 

the confidence in the immunization program

 To facilitate the investigation and causality assessment of AEFI reports that are collected 

when implementing the program

 To identify events that may indicate a previously unknown or unexpected vaccine 

reaction that can be investigated in more depth

 To create awareness of immunization safety in the community and share this information  



POST-AUTHORIZATION SAFETY SURVEILLANCE

Active Surveillance Requires regular contact with health 

care providers to actively search for AE 

and analysis of the incidence of 

specific AE in vaccinated and 

unvaccinated populations

Existing or adapted 

National Immunization 

Program surveillance 

systems

UK: UKOSS

US: VAMPSS, VSD, VAERS, 

PRISM, CISA – V-SAFE

Registries (manufacturer or 

other; product/population/ 

or event specific)

Cohort event monitoring

EHR and large database

Post-authorization studies

Passive Surveillance Spontaneous adverse event reporting 

by health care providers, patients and 

vaccine manufacturers

Enhanced Passive 

Surveillance

Passive surveillance with surveillance of 

targeted events and active outreach 

to investigate AESI

“REAL WORLD EVIDENCE” – analyzing  REAL WORLD DATA



REAL WORLD EVIDENCE

 Clinical evidence derived from real world data (RWD)

 RWD is collected from various sources outside RCT (e.g. EHR, 
claims, registries, patient generated data)

 COMPLEMENTS evidence obtained by RCT

 Assessment of PERFORMANCE of vaccines in populations and 

settings not often represented in RCTs

 Can support clinical guidelines and regulatory decision making

 Requires design and methods to ensure VALIDITY and RELIABILITY

 Minimizing bias (e.g. selection, confounding)

 Emulating conditions of RCT as much as possible (e.g.propensity 

score matching)

https://cioms.ch/publications/product/real-world-data-and-real-world-evidence-in-regulatory-decision-making/



PREGNANCY EXPOSURE REGISTRIES

 Actively and Systematically collect information on 
exposures of interest during pregnancy and associated 
pregnancy and infant outcomes.

 Prospective - avoids recall bias and reporting bias.

 Could enable calculation of rates (if population based).

 Most commonly used in high-income countries; can be 
used in LMICs.

 Leverage existing surveillance systems, databases, and 
other infrastructure.

 Can be implemented in representative sentinel sites 

Stergachis A, Sevene E.

Maternal and Neonatal Safety 

Surveillance Systems, in The 

Continuous Textbook of 

Medicine, Maternal Immunization



INTERNATIONAL REGISTRIES AND SOCIAL MEDIA 

TOOLS
• International study where COVID-19 vaccines 

available

• Participants enroll at any time during gestation via 

web or mobile app

• Information obtained directly from the mother

• Follow-up: monthly contacts throughout the 

pregnancy and  through the infant’s first year of life

• The C-VIPER collects data on 

• Baseline characteristics (such as maternal 

sociodemographic categories, behaviors, 

reproductive history, chronic conditions, use of 

medications, and measures of healthcare 

utilization), 

• Vaccination (brand, dose, timing, lot)

• Obstetric, perinatal, and postnatal outcomes until 

one year after birth and

• Health care access (tele-medicine), wellbeing, 

mental health

• De-identified medical records



BECOME

The multi-stakeholder collaboration session highlighted proposals for formalizing 

continued collaboration, expanding to a broader set of public and private 

stakeholders, and thus to advance the BeCOME mission to “Foster collaborations 

where experts in pharmacovigilance and pharmacoepidemiology from key 

stakeholders (public health, regulators, academics, industry) can openly discuss 
and collectively align to sustain relevant systems, improve processes, and develop 

innovations for the post-marketing monitoring of benefits and risks of vaccines, 
leveraging the learnings and keeping the momentum of the COVID-19 emergency.”



OBSERVATIONAL COHORT / LARGE DATABASE STUDIES

Among 78052 pregnancies, we identified 1248 major 

structural birth defects (1049 [159.9 per 10000 live 

births] among unvaccinated people and 199 [160.6 

per 10000 live births] among vaccinated people)

Adverse events following COVID-19 vaccination or 

diagnosis among pregnant and non-pregnant 

women, United States, 2021-2022. 

> 1 million participants, private / public 



LIVING SYSTEMATIC REVIEWS

SAFEINPREGNANCY.ORG

https://safeinpregnancy.org/


LIVING SYSTEMATIC 

REVIEWS FOR SPECIAL 

POPULATIONS AND 

EMERGING PATHOGENS



• Design: Multi-center retrospective cohort

• Diverse settings – 16 sites with varying cohort 

sizes (6,000 to >600,000) –hospital and 

population-based surveillance

• Standardized data elements to ensure 

compatibility

• Meta-analysis to generate pooled estimates

• Exposure: COVID-19 vaccination during pregnancy

• Outcomes: Maternal, neonatal, and adverse events

• Statistical analysis: Extended Cox models to 

account for time-varying exposures; Matched 

cohort analysis of AESI during pregnancy

MATERNAL AND NEONATAL 

SAFETY POST-COVID-19 

VACCINATION

Total study population > 3.2 million births



RSV IMPACT trial

 Co-primary objectives:

i.     Evaluate the efficacy of RSVA/B-preF against RSV-A or RSV-B subtype confirmed severe 
LRTI through to 180 days of age. 

ii. Evaluate the safety of RSVA/B-preF in relation to preterm births (born at <37 weeks GA) in 
women with gestational age (GA) staging Level of Certainty [LOC] 1 to 2B at time of enrolment. 

 Phase IV, multicenter, randomized, double-blinded, placebo-controlled trial 

 13,000 pregnant women will be enrolled and their live-births will be included. 

 The Gambia, Kenya (2 sites), Ghana (2 sites), South Africa (5 sites).

 Gestational age at enrolment: ≥280days weeks and <360days weeks (GAIA)

 Enrolment over 2 years- all year round

 Infant follow up for at least 365 days, up to 730 days. 

 Enrolment to be initiated in South Africa in Q2-2025

Funded by
BMGF

PI: Shabir A. Madhi

Courtesy: Clare Cutland



PROGRESS IN MATERNAL IMMUNIZATION 

RESEARCH

 NIH Research protocols (post-2009 influenza pandemic)

 GAIA Case Definitions (WHO/BC) 2014 - 2019

 Pregnancy and Lactation Labeling Rule 2014

 2015 VRBAC Meeting

 NVAC 2015-16 MI group

 Common Rule Update 2016

 21 Century Cures Act 2017

 CIOMS 2016

 WHO IVR – MI

 PREVENT Guidance 2019

 ACOG-ACIP access of COVID-19 vaccine for pregnant and lactating women – 2020
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AEFMI CAUSALITY ASSESSMENT TOOL 
SYMPTOM
Something that a person feels or experiences that may 

indicate that they have a disease or condition

SIGN
Something found during a physical or clinical 

examination by the health care provider

LAB FINDING
Physiological or anatomic findings in medically 

acceptable and validaded laboratory diagnostic 

methods 

An adverse event following 

maternal immunization 

(AEFMI) is any untoward 

medical occurrence (sign, 

symptom, lab finding or 

disease) or pregnancy 

outcome in a woman (or 

foetus) or the neonate that 

occurs following vaccination 

during pregnancy that may or 

may not be causally related to 

the use of the vaccine *

DISEASE
A disorder of structure or function that can cause a 

distinctive group of symptoms, signs, physiological or 

psychological changes.

* Adapted from 
Definition and Application of Terms for Vaccine Pharmacovigilance;  
Report of CIOMS/WHO Working Group on Vaccine 
Pharmacovigilance

ADVERSE PREGNANCY OUTCOME
.An outcome of the pregnancy involving the mother, 

fetus, or newborn.   

https://cioms.ch/wp-content/uploads/2017/01/report_working_group_on_vaccine_LR.pdf
https://cioms.ch/wp-content/uploads/2017/01/report_working_group_on_vaccine_LR.pdf
https://cioms.ch/wp-content/uploads/2017/01/report_working_group_on_vaccine_LR.pdf


New WHO Statement: TB Vaccines and Pregnancy
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SUMMARY AND SCOPE OF DISCUSSIONS

 Substantial progress in maternal immunization research has occurred

 Safety assessment of maternal, obstetric and perinatal outcomes is 

essential in maternal immunization RCT and RWE studies

 Different analytic approaches could impact results – as exemplified by 

the outcome of interest : Preterm birth  

 The goal of this meeting is to discuss how differences in analytic 

approaches in clinical trials and in RWE analyses can impact assessment 

of safety outcomes (…and could even lead to a false rejection of a safe 

vaccine). 

 Consensus on methods would facilitate regulatory review of vaccines for 

use in pregnancy, safety evaluation in RCT and post-authorization studies, 

and public health recommendations for their use.



THANK YOU

florm@bcm.edu

mailto:florm@bcm.edu




OPPORTUNITIES FOR INCLUSION OF PREGNANT 

WOMEN IN RESEARCH

Emergent and re-emerging pathogens of 
importance to pregnant women and infants

 2009 Influenza pandemic

 2014; 2018 Ebola outbreaks DRC

 2015-16 Zika outbreaks Americas

 2019 SARS-CoV-2 Pandemic

 2023 Sudan Hepatitis E outbreak

 2023-24 mpox outbreak globally

 2024-25 Chikungunya outbreaks Americas 
and abroad

 2024-25 Oropuche vertical transmission

Diseases that pose a risk to mothers and 

infants

 Malaria

 Hepatitis

 Yellow Fever

 Dengue

 Group B Streptococcus

 Meningitis B

 HSV

 Pertussis, CMV

 Respiratory Syncytial Virus



NIH MATERNAL IMMUNIZATION PROGRAM US

1980 TO PRESENT

Confidential - Not for distirbution



Protocol design, safety monitoring, 

assessment and reporting tools for 

studies of vaccines in pregnancy

Confidential - Not for distirbution



Nooney, Clin Pharm and Therapeutics 

2021



RESEARCH STANDARDS

International Compilation of Human Research Standards, 2024 Edition

The International Compilation of Human Research 

Standards enumerates over 1,000 laws, regulations, 

and guidelines (collectively referred to as 

“standards”) that govern the protection of research 

participants in more than 130 countries, as well as 

standards from various international and regional 

organizations. 

First published in 2005, the Compilation is intended for 

use by researchers, IRBs/Research Ethics Committees, 

sponsors, and others who are involved in the conduct 

or oversight of research involving human participants 

around the world.

https://www.hhs.gov/sites/default/files/ohrp-international-compilation-human-research-standards-2024.pdf


Key questions for the evaluation of candidate vaccines for emergent pathogen for pregnant 

and breast-feeding women

Section A. Key questions about the pathogen, disease, and pregnancy

Section B. Key questions about specific vaccine platforms and components

Section C. Key questions about the development and planning for all candidate vaccines 

(regardless of construct or platform) for pregnant and breast-feeding women and their 

exposed offspring

Section D. Key questions for post-licensure safety evaluation of vaccine use during pregnancy

Section E. Summary of the evaluation of the candidate vaccine for use in pregnant and 

breast-feeding women

TEMPLATE TOOL TO ASSESS SUITABILITY OF VACCINES 

DURING PREGNANCY

Munoz FM et al. Vaccine Volume 62, 30 August 2025, 127513

https://www.sciencedirect.com/journal/vaccine/vol/62/suppl/C
https://www.sciencedirect.com/journal/vaccine/vol/62/suppl/C
https://www.sciencedirect.com/journal/vaccine/vol/62/suppl/C


TEMPLATE TOOL TO ASSESS SUITABILITY OF VACCINES 

DURING PREGNANCY Summary

Section A
A1 What is known about the risk in pregnant and non-pregnant 
women of child-bearing age
A3. What is known about the effect of the pathogen on pregnancy 
and obstetric outcomes
A4. Is there any evidence for vertical transmission of the pathogen 
and natural immunity?
A5. Effects of maternal infection on the fetus, neonate and infant
A7 Post-partum and breast-feeding women

Section B
B1. What safety data are available to show that use of the vaccine 

in pregnancy and breast-feeding is safe?
B3 .Vaccine construct or platform (BRAVATO tables non-pregnancy)
B4. General and pre-clinical toxicology studies on vaccine construct 
and components

Section C
C1 Pre-clinical pregnancy data (DART)
C2 Clinical development status and plans for the vaccine in non-
pregnant populations – Plan to include pregnant/lactatingwomen?
C… Immunogenicity, safety, efficacy data in non-pregnant and 
pregnant populations)
C.. Pregnancy specific – timing of vaccination, duration of follow up

Munoz FM et al. Vaccine Volume 62, 30 August 2025, 127513

https://www.sciencedirect.com/journal/vaccine/vol/62/suppl/C
https://www.sciencedirect.com/journal/vaccine/vol/62/suppl/C
https://www.sciencedirect.com/journal/vaccine/vol/62/suppl/C
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