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Protecting the specific needs of mothers and 
babies is essential and cannot be left behind

• In 2023, an estimated 20.5 million women aged >15 

years were living with HIV, and 520,000 women >15 

years newly acquired HIV infection.

• In 2023, there were an estimated 1.3 million births to 

women living with HIV.

• Antiretroviral (ARV) drugs during pregnancy and 

breastfeeding prevent HIV vertical transmission, treat 

maternal health, prevent HIV acquisition 

• However, ARVs can be associated with increased risk 

of adverse pregnancy outcomes 
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Setting the Scene on research and development related 
to HIV for pregnant and breastfeeding women

Dr Françoise Renaud – World Health Organization

11 February 2025 



Example: ART regimen affects pregnancy and infant outcomes
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▪ >90% of FDA-approved drugs had no data on safety/efficacy in pregnancy (up to 2010)

▪ Limited pregnancy/breastfeeding pharmacokinetic data for many ARVs,  typically long delay until 
initial data available, and insufficient high-quality safety data

▪ Focus is often on potential harm to fetus of medications taken in pregnancy

▪ In reality NOT taking treatment during pregnancy because of lack of data can harm mother and 
fetus 

▪ Avoidance or cessation of treatment, under-dosing, use of inferior treatment

▪ Pregnant women generally excluded from research

▪ This does NOT remove risk, but simply shifts risk from setting with informed consent and intensive 
monitoring to routine clinical settings

• Excluding pregnant women from pre- or post-registration clinical trials delays the introduction 

of safer ARVs for mother and baby

Generally poor track record for studying drugs in pregnancy



Accelerating investigation in pregnancy and introduction of 
new and safer HIV medicines

• Over the past seven years, key stakeholders have 

articulated major conceptual shifts to support the 

inclusion of pregnant women in research,  moving 

from “protecting from research to protecting 

through research”

• In 2020-2022, WHO and IMPAACT convened a 

series of technical workshops that included 

academic researchers, funders, regulators, clinical 

experts, industry leaders, civil society, ethicists. 

“Approaches to Enhance and Accelerate Study of New Drugs for HIV 
and Associated Infections in Pregnant Women” (WHO & IMPAACT, 

2020-2021)



Consensus on a new framework for investigation in 
pregnancy
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• A new framework for accelerating and 

studying new antiretrovirals in pregnancy 

was produced, key principles adopted and 

disseminated through a Call to Action.

• The WHO subsequently convened a new 

Working Group on Pregnancy and 

Breastfeeding Therapeutics for HIV, Hepatitis 

and STIs to continue the technical dialogue.

• Move from theory to action 

https://onlinelibrary.wiley.com/toc/1
7582652/2022/25/S2

call-to-action-
to-accelerate-
study-of-new-
arv-for-
pregnant-
breastfeeding-
women.pdf 
(who.int)

GOAL: to have PK and preliminary safety data on all new HIV agents 
in pregnancy available at the time of drug approval.  

https://onlinelibrary.wiley.com/toc/17582652/2022/25/S2
https://onlinelibrary.wiley.com/toc/17582652/2022/25/S2
https://cdn.who.int/media/docs/default-source/hq-hiv-hepatitis-and-stis-library/call-to-action-to-accelerate-study-of-new-arv-for-pregnant-breastfeeding-women.pdf?sfvrsn=bb4febdc_14
https://cdn.who.int/media/docs/default-source/hq-hiv-hepatitis-and-stis-library/call-to-action-to-accelerate-study-of-new-arv-for-pregnant-breastfeeding-women.pdf?sfvrsn=bb4febdc_14
https://cdn.who.int/media/docs/default-source/hq-hiv-hepatitis-and-stis-library/call-to-action-to-accelerate-study-of-new-arv-for-pregnant-breastfeeding-women.pdf?sfvrsn=bb4febdc_14
https://cdn.who.int/media/docs/default-source/hq-hiv-hepatitis-and-stis-library/call-to-action-to-accelerate-study-of-new-arv-for-pregnant-breastfeeding-women.pdf?sfvrsn=bb4febdc_14
https://cdn.who.int/media/docs/default-source/hq-hiv-hepatitis-and-stis-library/call-to-action-to-accelerate-study-of-new-arv-for-pregnant-breastfeeding-women.pdf?sfvrsn=bb4febdc_14
https://cdn.who.int/media/docs/default-source/hq-hiv-hepatitis-and-stis-library/call-to-action-to-accelerate-study-of-new-arv-for-pregnant-breastfeeding-women.pdf?sfvrsn=bb4febdc_14
https://cdn.who.int/media/docs/default-source/hq-hiv-hepatitis-and-stis-library/call-to-action-to-accelerate-study-of-new-arv-for-pregnant-breastfeeding-women.pdf?sfvrsn=bb4febdc_14
https://cdn.who.int/media/docs/default-source/hq-hiv-hepatitis-and-stis-library/call-to-action-to-accelerate-study-of-new-arv-for-pregnant-breastfeeding-women.pdf?sfvrsn=bb4febdc_14


The WHO convened a working group on Pregnancy and 
Lactation Therapeutics for HIV, Hepatitis, and STIs 

Continue the technical dialogue and implementation of strategic actions to support implementation and acceleration 
of R&D and surveillance for new HIV agents in pregnancy 

Develop resources to optimize clinical research in pregnancy - toolkit (endpoints and materials made available)

Technical advice to WHO guidelines and ARV optimization processes – ART and PrEP in pregnancy (DTG, TAF, CAB 

LA, LEN, others )

Implement a new Collaborative framework of surveillance for the safety of HIV drugs in PLW – ART and PrEP  

Contribute to High-Level Dialogues to galvanize commitment and promote accountability – Roma 6 Global Action Plan 

Leverage multiple fora to disseminate the key principles and engage with the constituencies   –  regulatory work ICH, 

WHA resolution 

Facilitate engagement of community of women living with HIV, HEP or STIs - from planning to communication
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Antiretrovirals in pregnancy 
research toolkit

Goal: to support and accelerate generation of 
pregnancy and lactation data for HIV, viral hepatitis 
and STI medicines for treatment and prevention

• Open-access, “living” repository

• Practical materials from 23 studies of 
pregnant/lactating women

• Guidance on harmonizing pregnancy outcome/ 
endpoint data

• Links to videos, guidance, networks, learning 
hubs 

• Contributions by more than 30 PTWG members 
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Target audience

Why?

How?

Research into new 
medicines for 
treatment or 

prevention of HIV

Research 
teams

Programme 
implementers

Ministries of 
health

Industry

Funders

Regulatory 
authorities

Ethics 
committees, 

IRBs

Community



11

Ethical considerations

Community engagement and 
communication

Pharmacokinetics and dosing

Clinical trials and observational 
studies

Surveillance studies and registries

Outcome measures

Key background references

Author: Anne Drapkin Lyerly
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Ethical considerations

Community engagement and 
communication

Pharmacokinetics and dosing

Clinical trials and observational 
studies

Surveillance studies and registries

Data harmonization

Key background references

Author: Anne Drapkin Lyerly

Conceptual shift

The PHASES Working Group, call to action, 2020
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Ethical considerations

Community engagement and 
communication

Pharmacokinetics and dosing

Clinical trials and observational 
studies

Surveillance studies and registries

Outcome measures

Key background references

Authors: Shahin Lockman, Claire Townsend, Sinead Delaney-Moretlwe

Materials from 14 
studies
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Ethical considerations

Community engagement and 
communication

Pharmacokinetics and dosing

Clinical trials and observational 
studies

Surveillance studies and registries

Outcome measures

Key background references

Author: Lynne Mofenson

Materials from 7 
studies



Ethical considerations

Community engagement and 
communication

Pharmacokinetics and dosing

Clinical trials and observational 
studies

Surveillance studies and registries

Outcome measures

Key background references

Birth outcomes Maternal outcomes Neonatal/infant outcomes

Stillbirth (>28 weeks)
Mortality during pregnancy, labour/delivery, 
and in facility

Neonatal death (in facility)

Preterm birth <37 weeks

Very preterm birth <32 weeks

Birthweight

Small for gestational age (SGA) (<10th %ile)

Congenital anomalies reported at birth

Miscarriage (any <28 wks; early <20 wks)

Expanded endpoints
Birth outcomes Maternal outcomes Neonatal/infant outcomes

Stillbirth (>28 weeks)
Mortality during pregnancy, labour/delivery, and in 
facility

Neonatal death (in facility)

Preterm birth <37 weeks Pregnancy and labour/delivery complications Infant mortality (first year)

Very preterm birth <32 weeks Eclampsia/pre-eclampsia Growth (first year)

Birthweight Weight gain in pregnancy

Small for gestational age (SGA) (<10th %ile) Caesarean section (emergency vs. elective)

Congenital anomalies with neonatal surface exam

Miscarriage (any <28 wks; early <20 wks)

Comprehensive endpoints

Birth outcomes Maternal outcomes Neonatal/infant outcomes

Stillbirth (>28 weeks) Mortality during pregnancy, labour/delivery, and in facility Neonatal death (in facility)

Preterm birth <37 weeks Pregnancy and labour/delivery complications Infant mortality (first year)

Very preterm birth <32 weeks Eclampsia/pre-eclampsia Growth (first year)

Birthweight Weight gain in pregnancy
Congenital anomalies (through 6 
months of age)

Small for gestational age (<10th %ile) Caesarean section (emergency vs. elective) Hospitalization (first year)

Congenital anomalies with neonatal surface exam 
and fetal U/S

Gestational diabetes Lab toxicity testing)

Miscarriage (any <28 wks; early <20 wks) Liver, neuropsychiatric, renal, bone toxicity (depending on drug) Neurodevelopment

Core endpoints



Endpoints: definitions

Proposed standardized definitions for pregnancy, birth 
and infant outcomes:

• Stillbirth
• Miscarriage
• Preterm birth
• Birthweight 
• Small for gestational age
• Congenital anomalies
• Maternal mortality
• Neonatal and infant mortality

Example: Stillbirth

"Born without sign of life at >28 
weeks estimated gestational 
age

If estimated gestational age not 
available: born without sign of 
life, and >1000g birthweight 
and/or >35cm body length"

23

Definitions 
harmonized 

with WHO core 
pregnancy 
indicators



Endpoints: Pregnancy outcome “background” prevalence ranges in
general population
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Outcome Range (%)

Miscarriage, <20 weeks' gestation 15%-30%

Stillbirth (ranging from ≥20 weeks to ≥28 weeks' gestation) 0.3%-2.5%

Preterm <37 weeks (in live births) 6%-22%

Low birthweight <2,500g (in live births) 10%-14%

Small for gestational age (SGA) (in live births) 16%-30%

Neonatal death (through 28 days) 1.7%-3.2%

Infant mortality (through 1 year) 2.6%-3.1%

Congenital anomalies 1%-4.3%

Congenital anomalies in studies that include only major structural abnormalities of prenatal 
origin that affect health, survival, physical or cognitive functioning

0.4%-0.7 %

Neural tube defects 8-50 per 10,000

Maternal mortality (during pregnancy or within 42 days of delivery) <1%-5%



Endpoints: Pregnancy outcome “background” prevalence ranges in
women living with HIV
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Outcome Range (%)

Miscarriage, <20 weeks' gestation 20%-37%

Stillbirth (ranging from ≥20 weeks to ≥28 weeks' gestation) 1%-4%

Preterm <37 weeks (in live births) 10%-26%

Low birthweight <2,500g (in live births) 12%-24%

Small for gestational age (SGA) (in live births) 10%-25%

Neonatal death (through 28 days) 1-4%

Infant mortality (through 1 year) 1-7%

Congenital anomalies 2-6%

Congenital anomalies in studies that include only major structural abnormalities of prenatal 
origin that affect health, survival, physical or cognitive functioning

0.4%-0.6%

Neural tube defects 8-50 per 10,000

Maternal mortality (during pregnancy or within 42 days of delivery) 2%-6%



Examples of sample size estimates for pregnancy studies/ 
surveillance
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Target Ratio

Power N1 N2 N P1 P2 R1 Alpha

0.8 4388 4388 8776 0.075 0.06 1.25 0.05

0.9 5874 5874 11748 0.075 0.06 1.25 0.05

0.975 8590 8590 17180 0.075 0.06 1.25 0.05

0.8 2033 2033 4066 0.15 0.12 1.25 0.05

0.9 2722 2722 5444 0.15 0.12 1.25 0.05

0.975 3980 3980 7960 0.15 0.12 1.25 0.05

0.8 963 963 1926 0.275 0.22 1.25 0.05

0.9 1289 1289 2578 0.275 0.22 1.25 0.05

0.975 1885 1885 3770 0.275 0.22 1.25 0.05

0.8 1207 1207 2414 0.09 0.06 1.5 0.05

0.9 1615 1615 3230 0.09 0.06 1.5 0.05

0.975 2362 2362 4724 0.09 0.06 1.5 0.05

0.8 553 553 1106 0.18 0.12 1.5 0.05

0.9 740 740 1480 0.18 0.12 1.5 0.05

0.975 1081 1081 2162 0.18 0.12 1.5 0.05

0.8 255 255 510 0.33 0.22 1.5 0.05

0.9 342 342 684 0.33 0.22 1.5 0.05

0.975 499 499 998 0.33 0.22 1.5 0.05

Outcome Type Power* N1 N2 N P1 P2 R1 Alpha

NTD 0.8 250 250 500 0.031 0.00012 256.59 0.05

NTD 0.9 250 250 500 0.041 0.00012 339.03 0.05

NTD 0.975 250 250 500 0.058 0.00012 485.41 0.05

Stillbirth 0.8 250 250 500 0.072 0.02 3.61 0.05

Stillbirth 0.9 250 250 500 0.084 0.02 4.18 0.05

Stillbirth 0.975 250 250 500 0.103 0.02 5.15 0.05

Neonatal Death 0.8 250 250 500 0.077 0.023 3.36 0.05

Neonatal Death 0.9 250 250 500 0.089 0.023 3.87 0.05

Neonatal Death 0.975 250 250 500 0.109 0.023 4.72 0.05

Infant Mortality 0.8 250 250 500 0.086 0.028 3.05 0.05

Infant Mortality 0.9 250 250 500 0.098 0.028 3.49 0.05

Infant Mortality 0.975 250 250 500 0.118 0.028 4.21 0.05

Congenital Anomalies/Maternal Mortality 0.8 250 250 500 0.089 0.03 2.96 0.05

Congenital Anomalies/Maternal Mortality 0.9 250 250 500 0.101 0.03 3.37 0.05

Congenital Anomalies/Maternal Mortality 0.975 250 250 500 0.121 0.03 4.04 0.05

Low Birthweight/PTB 0.8 250 250 500 0.213 0.12 1.77 0.05

Low Birthweight/PTB 0.9 250 250 500 0.229 0.12 1.91 0.05

Low Birthweight/PTB 0.975 250 250 500 0.255 0.12 2.12 0.05

Miscarriage 0.8 250 250 500 0.308 0.2 1.54 0.05

Miscarriage 0.9 250 250 500 0.326 0.2 1.63 0.05

Miscarriage 0.975 250 250 500 0.355 0.2 1.77 0.05

By sample size By ratio



Pregnancy toolkit: next steps

• Disseminate – please share!

• Keep up-to-date, develop new sections (e.g. 
lessons learned, case studies)

• Collate additional key resources, particularly 
from STI and hepatitis fields

Thank you!

Please contact us with any 
questions, comments or 

feedback at:

arv-toolkit@who.int
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https://www.who.int/tools/antiretrovirals-in-pregnancy-research-toolkit

mailto:arv-toolkit@who.int
https://www.who.int/tools/antiretrovirals-in-pregnancy-research-toolkit
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