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Abstract
Introduction: Historical approaches to clinical development of novel therapeutics for treatment and prevention of HIV have
led to unacceptable delays in the generation of data to support optimal antiretroviral drug use in pregnancy. Over the last 5
years, multiple stakeholders have voiced their concerns around the exclusion of pregnant women from drug trials, and some
progress has been made to consolidate principles and forge consensus. Building on ongoing efforts, the World Health Orga-
nization (WHO) and the International Maternal Paediatric Adolescent AIDS Clinical Trials Network (IMPAACT) convened a
technical consultation designed to move the discussion from theory to practice.
Discussion: Accelerating the inclusion of pregnant women in pre-licensure clinical trials, with a goal to have pharmacokinet-
ics (PK) and preliminary safety data for all new HIV agents in pregnancy available at the time of drug approval, requires: (1)
performing non-clinical developmental and reproductive toxicology studies early in drug development for all new HIV agents;
(2) recognizing and acting on the central role of women of childbearing potential affected by HIV through the research being
conducted and the dissemination of associated results; (3) enrolling pregnant women in studies to specifically determine preg-
nancy PK and preliminary safety, as soon as late non-clinical studies are completed with no negative signals, for all new HIV
agents that have demonstrated preliminary evidence of safety and efficacy from phase 2 trials; (4) investigating adverse preg-
nancy and birth outcomes through dedicated pregnancy safety studies for all new priority HIV agents; and (5) expanding
active surveillance of drug safety in pregnancy for rare events, such as birth defects.
Strategic actions to pursue include developing tools and resources to support designing and implementing studies among
pregnant and breastfeeding women, identifying and promoting modifications of the regulatory framework that are supportive
of systematic ethical investigation of new drugs in pregnancy, coordinating surveillance efforts, mobilizing key stakeholders
and promoting transparency and accountability for all involved.
Conclusions: With more than 19 million women living with HIV worldwide, ensuring greater inclusion of pregnant women in
research on novel therapeutics is a priority to support drug optimization and effective introduction of innovations for treat-
ment and prevention of HIV.
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1 INTRODUCT ION

Despite tremendous work by the research community in
exploring effective strategies to prevent HIV vertical trans-
mission, historical approaches to clinical development of
novel therapeutics for treatment and prevention of HIV have
led to unacceptable delays of up to a decade after initial
drug approval in the generation of data to support optimal
antiretroviral (ARV) drug use in pregnancy [1]. This has in

turn not just excluded pregnant women from receiving new,
optimized agents and regimens, but also impeded rapid roll-
out of new HIV treatment and prevention agents in settings
where women of childbearing potential constitute the major-
ity of people at risk of acquiring HIV or living with HIV [2].

Over the last 5 years, multiple stakeholders have voiced
their concerns around the exclusion of pregnant women from
drug trials and the associated harms and risks of these
policies. As recently outlined by the PHASES group [3], a
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paradigm shift is now required to promote ethical inclusion
rather than presumptive exclusion of pregnant women from
clinical drug trials.

Some progress has been made in recent years to consol-
idate principles and forge consensus on the need to gen-
erate better data more rapidly on HIV agents for preg-
nant women. Building on ongoing efforts by regulators and
the United States Eunice Kennedy Shriver National Institute
of Child Health and Human Development Task Force on
Research Specific to Pregnant Women and Lactating Women
(PRGLAC), the WHO-convened Paediatric ARV Drug Opti-
mization (PADO) and Conference on ARV Drug Optimiza-
tion (CADO) groups [4], and the International AIDS Soci-
ety’s Collaborative Initiative for Paediatric HIV Education
and Research (CIPHER), the WHO, and the International
Maternal Paediatric Adolescent AIDS Clinical Trials Network
(IMPAACT) collectively convened two technical consultations
to identify optimal approaches to studying the pharmacokinet-
ics (PK), safety and efficacy of new HIV-related agents during
pregnancy [5, 6].

These consultations were designed to move the discussion
from theory to practice and concretely outline how to make
the paradigm shift a true change in practice for future impact.
The first workshop, held in June 2019, reviewed how best to
investigate PK in pregnant women [7]. The second workshop,
“Approaches to Enhance and Accelerate Study of New Drugs
for HIV and Associated Infections in Pregnant Women,” was
launched virtually in December 2020, and brought together
more than 100 participants from across the world, including
women living with HIV, academic researchers, clinical experts,
regulators, industry representatives, funders and other key
stakeholders involved in studying drugs for the prevention
and treatment of HIV and other infectious diseases among
pregnant women. Through the WHO-IMPAACT Workshop,
the growing momentum towards this change was pushed for-
ward with concrete actions to help take the field “from theory
to practice.” The Workshop put the voice of women living with
HIV at the centre of these discussions and identified core
principles to enable an ethical shift towards greater inclusion
of pregnant women as well as strategic actions that need to
be urgently taken to ensure that this momentum is not lost.
This paper reports the high-level outcomes of the Workshop
and serves as an introduction to other papers included in
this supplement, which examine the technical discussions that
occurred in more detail [6].

2 D ISCUSS ION

Many of the barriers to obtaining data on new agents in
pregnancy can be attributed to historical approaches to drug
development that focus on protecting the foetus from any
potential harm. Delayed completion of pre-clinical reproduc-
tive toxicology studies is one reason why pregnant women
(or women who could become pregnant) have been excluded
from pre-licensure studies. It provides the rationale for requir-
ing women who take part in clinical trials to agree to rigid
contraception requirements and for discontinuing study drug
if they become pregnant while in the trial [8]. This is partic-
ularly common when effective alternative options exist, and

new therapeutic options may be perceived to have a marginal
benefit on maternal and child outcomes. This reluctance is
oftentimes fuelled by liability concerns and fear of litiga-
tion should exposure to the drug result in unintended conse-
quences that may have life-long implications. This has indeed
affected the interest and motivation of sponsors, institutional
review boards, regulatory agencies and researchers to con-
duct studies in pregnant women, resulting in their exclusion
from pre-licensure trials and long delays in obtaining critical
PK and safety data [3, 9]. As a result, the PK and safety data
that are available for ARV drugs when used during pregnancy
are limited, and nearly always obtained through opportunistic,
post-marketing studies among women who become pregnant
while using the new agent [10, 11].

While these practices are designed to protect the foetus
from potential harm, they in fact do not entirely remove
the risks for the foetus but rather shift them to the post-
marketing phase when women who are prescribed the new
agent become pregnant and are then confronted with a com-
plete lack of information, including basic dosing and safety
during pregnancy to help decide whether to stay on the new
agent or discontinue it.

This situation is not unique to HIV. In the United States,
more than two in three women take at least one prescrip-
tion medication during pregnancy [12], and 70% of medi-
cations approved by the US Food and Drug Administration
(FDA) between 2000 and 2010 had no data around human
pregnancy [13]. Today, the COVID-19 pandemic continues to
remind us of the importance of accelerating research dur-
ing pregnancy. Surveillance of COVID-19 vaccine safety dur-
ing pregnancy was rapidly implemented by many stakeholders,
an encouraging development. However, despite their signifi-
cantly higher risk for poor COVID and birth outcomes, preg-
nant women were excluded from the vast majority of vaccine
and therapeutic trials, leading to reluctance to use and pre-
scribe these agents in pregnancy [14].

Inspiration can be drawn from the evolution of paedi-
atric clinical development programmes and the improvements
brought by the setup of the paediatric regulatory frameworks
designed to overcome historical conservative approaches that
resulted in lack of therapeutic options and delays in access to
innovation across therapeutic areas. Despite some remaining
delays, these frameworks now enable greater investigation of
new drugs in children [15].

2.1 Keeping women’s voice at the centre
and enabling ethical shifts

The voices of women living with HIV are emerging loud and
clear: action is needed to ensure that they are not left behind.
Women want more information about the efficacy and safety
of the drugs they are prescribed and more data to inform
their providers’ advice regarding ARV treatment or prevention
regimens. More information can only be generated if women
are allowed to participate in clinical trials and benefit from the
innovation brought by these studies. Women also expressed
frustration at being required to use contraceptive measures
they might not be willing to take in order to take part in clin-
ical trials. It is also important for women to have the oppor-
tunity to decide whether or not to stay on study drug if they
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become pregnant in a clinical trial, with informed consent fol-
lowing discussion of potential risks, benefits and unknowns
[16].

Women living with HIV should not be merely considered
study participants, but should be involved in all aspects of
research of new ARVs for HIV treatment and prevention [17].
Women from affected communities should be involved in the
prioritization process as agents are identified for study in
pregnancy, in the design, recruitment and implementation of
studies, and in the interpretation and dissemination of study
results. Establishing dedicated community advisory boards
with the appropriate representation of women living with or
at risk of HIV could be a practical step to ensure each clin-
ical development programme benefits from the input of the
community. Including women in the development process is
expected to enhance all aspects of research and accelerate
the study of novel HIV agents in pregnancy.

2.2 Approaches to expedite the timeline for the
study of new ARVs in pregnancy

Current guidance recommends that all nonclinical toxicity
studies assessing effects on female reproduction and devel-
opment of the embryo, foetus and offspring, as well as the
standard battery of genotoxicity tests, be completed prior to
the inclusion of women of childbearing potential not using
highly effective contraception, those whose pregnancy sta-
tus is unknown and pregnant women in pre-licensure trials
[8]. Accelerating the completion of these nonclinical devel-
opmental and reproductive toxicology (DART) studies will be
essential for the earlier inclusion of pregnant women in pre-
licensure trials. Ideally, fertility and early embryonic develop-
ment (FEED) and embryo-foetal development (EFD) studies
should be completed during or no later than the end of the
phase 2 registrational trial conducted in the general popula-
tion [1]. The more complex and costly nonclinical pre- and
postnatal development (PPND) studies should be completed
during early phase 3 or no later than the end of the phase
3 registrational trial. Furthermore, complementary strategies,
such as alternative combinations of DART study designs and
physiologically based PK modelling, could better inform drug
dosing and safety in pregnancy at an earlier stage in drug
development, supporting earlier inclusion of pregnant women
in clinical trials.

Assuming that DART studies will be completed earlier than
current practice, once the non-clinical FEED and EFD stud-
ies are completed (if no concerning signals are detected) and
drug dosing has been established in non-pregnant people,
women who become pregnant in registrational trials should be
given the option to make an informed choice as to whether
or not they wish to stay in a phase 3 trial of a new agent.
Similarly, once both the FEED and PPND studies are com-
pleted, with no negative signals (and dosing established in
non-pregnant people), pregnant women can be enrolled in
specific studies to determine dosing and preliminary safety.
Ideally, dosing in pregnancy would be determined for all
new agents for HIV prevention and treatment in time to be
included in the drug label detailing the regulatory approval.

These decisions would need to incorporate accurate consid-
erations on the potential risk and benefit balance. The risks

of exposure to the new agents are anticipated to be differ-
ent for each of the three trimesters of pregnancy, with expo-
sure during the first posing the greatest risk for organogen-
esis, and during the third being of lesser concern for terato-
genicity but a period during which foetal growth and birth
outcomes can be affected. Assessing the benefits also requires
examining the degree of unmet need with instances where no
other therapeutic options exist (e.g. in the presence of a mul-
ticlass resistant virus) with a clear added benefit in contrast
with situations in which effective alternative options are avail-
able and fewer benefits may be associated with the use of the
new agent (e.g. comparing a long-acting pre-exposure prophy-
laxis agent vs. standard oral daily regimens). These scenarios
should be taken into consideration by researchers, regulators,
clinicians and women involved with designing, approving and
participating in the trial.

Similar to most recent approaches for paediatric clinical
development, new HIV treatment agents that are demon-
strated to be efficacious in non-pregnant adults, defined by
viral load suppression, do not need to be studied for effi-
cacy in pregnancy as long as PK is comparable and appropri-
ate dosing is established [18]. In addition, if adequate drug
exposures are achieved in pregnancy, efficacy for prevention
of vertical transmission does not need to be studied directly
and can be inferred. However, it is critical that new prior-
ity HIV agents that are likely to be of public health impor-
tance for young women be investigated for adverse maternal,
pregnancy and birth outcomes through dedicated pregnancy
safety studies as soon as dosing is confirmed. Key outcomes
for pregnancy safety trials include birth outcomes (prematu-
rity, small for gestational age, spontaneous abortion and still-
birth) and neonatal death.

Recognizing that current approaches to study design often
contribute to long delays in obtaining critical pregnancy data
for new agents, alternatives are needed to the typical stand-
alone, sequential randomized clinical trials comparing a new
agent to the standard of care. A number of approaches
to Master Protocols (such as platform trials, adaptive trials
or basket trials) have received support and guidance from
the FDA and have the potential to produce relevant data
more quickly [19]. Platform trials may be the most applicable
approach to studying safety in pregnancy due to their multi-
arm nature and the possibility to add new agents as they
become available [19, 20].

Concern about teratogenicity risk of a new agent is an
important driver of the protective framework that leads to the
exclusion of pregnant women from pre-licensure trials. How-
ever, detection of congenital anomalies requires the evalua-
tion of large numbers of early pregnancy exposures, which
can only be collected through post-marketing studies. Further-
more, more data on birth outcomes in non-study settings are
essential to fully assess safety of any new agent in pregnancy.
Therefore, it is critical that rigorous safety surveillance stud-
ies are conducted to ensure the systematic and rapid detec-
tion of adverse birth outcomes and rare events, such as birth
defects associated with exposure to ARVs during pregnancy.
A new collaborative conceptual framework for active surveil-
lance of ARV safety in pregnancy can enhance this surveil-
lance by emphasizing data harmonization and standardization
of outcomes between surveillance programs, sharing materials
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Table 1. Strategic actions to accelerate generation of data for new HIV agents in pregnancy

1. Share and confirm proposed timing of developmental and reproductive toxicology with stakeholders, including industry, regulatory

agencies and national authorities.

2. Define optimal approaches to communicate non-clinical developmental and reproductive toxicology study results into clinical and lay

language for use in clinical trial materials (patient information sheets and investigator brochures) to ensure better understanding by

clinical trial participants of the non-clinical study results and how these results informed the clinical trial.

3. Provide support to and make resources available to institutional review boards and ethics committees to review and interpret DART

study results.

4. Support innovation of reproductive toxicology studies to enable earlier inclusion of pregnant women in clinical trials through several

mechanisms:

(a) promote (improving and validating) physiologically based pharmacokinetic modelling to support drug development and inform the

dose selected for use among pregnant women;

(b) encourage alternative strategies, such as enhanced and combination studies that include both embryo-foetal development and pre-

and postnatal development studies to move studies earlier and complete studies more rapidly to enable pregnant women to be

included in phase 3 trials; and

(c) support scientific research to advance alternatives and supplements to current approaches to non-clinical studies.

5. Examine how clinical trials insurance and liability requirement impact inclusion of pregnant women in trials.

6. Adopt harmonized definitions of adverse pregnancy, birth and maternal outcomes and establishing basic (minimum) agreed safety

endpoints to collect in trials involving pregnant women and surveillance studies to enable harmonization and data sharing across studies.

7. Develop a toolkit for research in pregnancy in support of investigators and key stakeholders as well as an inventory to include:

(a) study protocols that represent good practices of implementation of core principles;

(b) simplified template case report forms for pregnancy studies that capture the essential exposure and outcome information to

facilitate efficiency; and

(c) template protocols for open access and wide distribution, to support design of staged enrolment (first enrolling women in their

late third trimester followed by enrolments in the early third trimester and finally enrolling women during the second trimester)

and integrated pregnancy pharmacokinetic and pregnancy safety trial.

8. Identify and engage with existing country programmes and safety surveillance studies in pregnancy for central sharing and

standardization.

9. Identify 3–5 existing or new sites to implement a modular format for active surveillance of the safety of HIV drugs in pregnancy (with

denominators) for the key outcomes.

10. Monitor progress and promote accountability of key stakeholders:

(a) create targets and monitoring and evaluation goals for monitoring progress on implementation of above strategic actions;

(b) establish a forum for achieving these aims and for facilitating ongoing discussions related to study design and implementation

across stakeholder groups;

(c) advocate for funding mobilization; and

(d) advocate for guidance from regulatory agencies and key stakeholders.

Note: The conclusions presented in this table are drawn from the WHO/IMPAACT Meeting Report on Approaches to enhance and accelerate
study of new drugs for HIV and associated infections in pregnant women [6].
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and tools, use of innovative approaches and creating linkages
and collaboration between programs [21].

2.3 Strategic actions to implement a new
framework for investigating new drugs for HIV
prevention and treatment for pregnant and
breastfeeding women

Theory can turn into practice only when action is taken to
concretely accelerate the generation of more and better data
on new HIV agents in pregnancy. A number of actions, sum-
marized in Table 1, have been prioritized to better target joint
efforts and prompt a concrete shift in practice by providing
tools, guidance and resources as examples and templates for
those involved in designing and implementing studies on new
HIV agents; by spurring further early-stage research to inform
future modifications and the regulatory framework; by gener-
ating alignment and fostering coordination among those con-
tributing to surveillance efforts; by sharing knowledge and
mobilizing key stakeholders through targeted advocacy; and
by promoting transparency and accountability for all stake-
holders involved.

3 CONCLUS IONS

With more than 19 million women living with HIV world-
wide and 600,000 women with newly acquired HIV infec-
tions each year [22], ensuring greater inclusion of pregnant
women in research on novel therapeutics is a priority to sup-
port drug optimization and effective introduction of innova-
tions for treatment and prevention of HIV.

Findings from the Workshop were broadly disseminated
through a number of conferences [23–25] and fed into
the WHO drug optimization process undertaken during the
CADO4 meeting [26], where the core principles were applied
to identify key research priorities for pregnant women. This
article, together with the other articles of this supplement,
provides deeper understanding of some of the barriers and
proposed solutions.

While the outcomes of this process advocate for inclusion
of pregnant women in clinical trials investigating new HIV
agents used for treatment or prevention of HIV, they can
also be applied to HIV-associated infections and potentially
adapted for other conditions that impact the health of women
of reproductive potential. Leveraging the work of the HIV
community may help those working in other disease areas to
accelerate a similar shift in thinking and practice, which should
be urgently pursued.

These collective efforts are a testimony of the commit-
ment of WHO, the IMPAACT network and others in leverag-
ing their convening power and research expertise to rally a
movement made of many stakeholders who all have a central
role to play to ensure a successful transition from theory to
practice.

AUTHORS ’ AFF I L IAT IONS

1Department of Global HIV, Hepatitis and Sexually Transmitted Infections
Programmes, World Health Organization, Geneva, Switzerland; 2Brigham and

Women’s Hospital, Harvard TH Chan School of Public Health, Boston, Mas-
sachusetts, USA; 3Department of Pharmacy, Radboud Institute for Health Sci-
ences, Radboud University Medical Center, Nijmegen, Netherlands; 4HIV/AIDS
Unit, Division of Infectious Diseases, Geneva University Hospitals, Geneva,
Switzerland; 5HIV i-Base, London, United Kingdom; 6HIV Programmes and Advo-
cacy Department, International AIDS Society, Geneva, Switzerland; 7Pangaea Zim-
babwe AIDS Trust (PZAT), Harare, Zimbabwe; 8ICAP at Columbia University, New
York City, New York, USA; 9Vagelos College of Physicians and Surgeons, Columbia
University, New York City, New York, USA

COMPET ING INTERESTS

AC received research grants to their institution from Merck, Gilead and ViiV
Healthcare.

AUTHORS ’ CONTR IBUT IONS

MP and EJA developed the first draft of the manuscript and finalized it after con-
tributions from other co-authors. All authors have read and approved the final
manuscript.

ACKNOWLEDGEMENTS

We thank the participants of theWHO/IMPAACTWorkshop entitled “Approaches
to Enhance and Accelerate Study of New Drugs for HIV and Associated Infec-
tions in Pregnant Women.” The full list of participants can be found in the 2021
WHO/IMPAACT meeting report on approaches to enhance and accelerate study
of new drugs for HIV and associated infections in pregnant women.

DISCLA IMER

The views expressed in this article are the personal views of the author(s) and may
not be understood or quoted as being made on behalf of or reflecting the position
of the regulatory agency/agencies or organizations with which the author(s) is/are
employed/affiliated.

REFERENCES

1. Colbers A, Mirochnick M, Schalkwijk S, Penazzato M, Townsend C, Burger
D. Importance of prospective studies in pregnant and breastfeeding women
living with human immunodeficiency virus. Clin Infect Dis. 2019;69(7):
1254–8.
2. Joint United Nations Programme on HIV/AIDS. UNAIDS Global AIDS
Update Report - Confronting inequalities. 2021. Available from: https://
www.unaids.org/en/resources/documents/2021/2021-global-aids-update
(accessed May 7, 2022).
3. Lyerly AD, Beigi R, Bekker LG, Chi BH, Cohn SE, Diallo DD, et al. Ending the evi-
dence gap for pregnancy, HIV and co-infections: ethics guidance from the PHASES
project. J Int AIDS Soc. 2021;24(12):e25846.
4. Abrams EJ, Mofenson LM, Pozniak A, Lockman S, Colbers A, Belew Y, et al.
Enhanced and timely investigation of ARVs for use in pregnant women. J Acquir
Immune Defic Syndr. 2021;86(5):607–15.
5. World Health Organization. Approaches to optimize and accelerate pharmacol-
ogy studies in pregnant and lactating women. Meeting Report, 13–14 June 2019.
Washington, DC; 2019. Available from: https://www.who.int/publications/i/item/
WHO-CDS-HIV-19.51 (accessed May 7, 2022)
6. World Health Organization. Approaches to enhance and accelerate study of
new drugs for HIV and associated infections in pregnant women: meeting report.
Geneva: World Health Organization; 2021. Available from: https://www.who.int/
publications/i/item/9789240040182 (accessed May 7, 2022).
7. Eke AC, Olagunju A, Momper J, Penazzato M, Abrams EJ, Best BM, et al. Opti-
mizing pharmacology studies in pregnant and lactating women using lessons from
HIV: a consensus statement. Clin Pharmacol Ther. 2021;110(1):36–48.
8. International Conference on Harmonisation of Technical Requirements
for Registration of Pharmaceuticals for Human Use. Guidance on non-
clinical safety studies for the conduct of human clinical trials and mar-
keting authorisation for pharmaceuticals M3 (R2). Available from: https://
www.ema.europa.eu/en/ich-m3-r2-non-clinical-safety-studies-conduct-human-
clinical-trials-pharmaceuticals#current-effective-version-section (accessed May
7, 2022).
9. Greupink R, van Hove H, Mhlanga F, Theunissen P, Colbers A. Non-clinical
considerations for supporting accelerated inclusion of pregnant women in pre-
licensure clinical trials with anti-HIV agents. J Int AIDS Soc. 2022;25(S2):e25914.

9

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25912/full
https://doi.org/10.1002/jia2.25912
https://www.unaids.org/en/resources/documents/2021/2021-global-aids-update
https://www.unaids.org/en/resources/documents/2021/2021-global-aids-update
https://www.who.int/publications/i/item/WHO-CDS-HIV-19.51
https://www.who.int/publications/i/item/WHO-CDS-HIV-19.51
https://www.who.int/publications/i/item/9789240040182
https://www.who.int/publications/i/item/9789240040182
https://www.ema.europa.eu/en/ich-m3-r2-non-clinical-safety-studies-conduct-human-clinical-trials-pharmaceuticals%23current-effective-version-section
https://www.ema.europa.eu/en/ich-m3-r2-non-clinical-safety-studies-conduct-human-clinical-trials-pharmaceuticals%23current-effective-version-section
https://www.ema.europa.eu/en/ich-m3-r2-non-clinical-safety-studies-conduct-human-clinical-trials-pharmaceuticals%23current-effective-version-section


Penazzato M et al. Journal of the International AIDS Society 2022, 25(S2):e25912
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25912/full | https://doi.org/10.1002/jia2.25912

10. Pharmacokinetics of newly developed ANtiretroviral agents in HIV-infected
pregNAnt women (PANNA). PANNA study. 2020. Available from: https://www.
pannastudy.com/main/pannastudy (accessedMay 7, 2022).
11. IMPAACT Network. P1026s (10040): pharmacokinetic properties of
antiretroviral and related drugs during pregnancy and postpartum. 2020. Available
from: https://www.impaactnetwork.org/studies/p1026s (accessed May 7, 2022).
12. Mitchell AA, Gilboa SM, Werler MM, Kelley KE, Louik C, Hernández-Díaz
S. National Birth Defects Prevention Study. Medication use during pregnancy,
with particular focus on prescription drugs: 1976–2008. Am J Obstet Gynecol.
2011;205(1):51-e1.
13. Adam MP, Polifka JE, Friedman JM. Evolving knowledge of the teratogenic-
ity of medications in human pregnancy. Am J Med Genet C Semin Med Genet.
2011;157C(3):175–82.
14. Taylor MM, Kobeissi L, Kim C, Amin A, Thorson AE, Bellare NB, et al. Inclu-
sion of pregnant women in COVID-19 treatment trials: a review and global call to
action. Lancet Glob Health. 2021;9(3):e366–71.
15. European Commission. State of paediatric medicines in the EU –10 years of
the EU Paediatric Regulation. 2017. Available from: https://ec.europa.eu/health/
system/files/2017-11/2017_childrensmedicines_report_en_0.pdf (accessed April
27, 2022).
16. Clayden P, Zech J, Irvine C, Mahaka I, Namiba A. Engaging the community
of women living with HIV to tailor and accelerate ARV research for pregnant and
breastfeeding women. J Int AIDS Soc. 2022;25(S2):e25920.
17. Joint United Nations Programme on HIV/AIDS. The Great Involvement of
People Living with HIV (GIPA). Policy brief. Available from: https://data.unaids.org/
pub/briefingnote/2007/jc1299_policy_brief_gipa.pdf (accessed May 7, 2022).

18. Abrams E, Calmy A, Fairlie L, Mahaka IC, Chimula L, Flynn P, et al. Approaches
to accelerating the study of new antiretrovirals in pregnancy. J Int AIDS Soc.
2022;25(S2):e25916.
19. Siden EG, Park JJ, Zoratti MJ, Dron L, Harari O, Thorlund K, et al. Reporting of
master protocols towards a standardized approach: a systematic review. Contemp
Clin Trials Commun. 2019;15:100406.
20. Brummel SS, Stringer J, Mills E, Tierney C, Caniglia EC, Colbers A, et al. Clin-
ical and population-based study design considerations to accelerate investigation
of new antiretrovirals during pregnancy. J Int AIDS Soc. 2022;25(S2):e25917.
21. Renaud F,Mofenson L, BakkerC,DolkH, LeroyV,NamibaA, et al. Surveillance
of ARV safety in pregnancy and breastfeeding: toward a new framework. J Int AIDS
Soc. 2022;25(S2):e25922.
22. Joint United Nations Programme on HIV/AIDS. Global HIV & AIDS statistics
— fact sheet. Available from: https://www.unaids.org/en/resources/fact-sheet
23. International AIDS Society. Informed choices for pregnant women! New
approaches and good practices for studying antiretrovirals in pregnancy. 2021.
Available from: https://theprogramme.ias2021.org/Programme/Session/236
(accessed May 7, 2022).
24. The 18th European AIDS Conference. 2021. Available from: https://eacs-
conference2021.com/ (accessed May 7, 2022).
25. Lockman S. Approaches to enhance and accelerate study of new drugs for HIV
and coinfections in pregnancy. Presentation at the 13th InternationalWorkshop on
HIV Paediatrics. 17 July 2021. Available from: https://academicmedicaleducation.
com/hiv-pediatrics-2021 (accessedMay 7, 2022).
26. World Health Organization. Conference on ARV Drug Optimization (CADO).
Available from: https://www.who.int/groups/antiretroviral-drug-optimization
(accessed April 26, 2022).

10

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25912/full
https://doi.org/10.1002/jia2.25912
https://www.pannastudy.com/main/pannastudy
https://www.pannastudy.com/main/pannastudy
https://www.impaactnetwork.org/studies/p1026s
https://ec.europa.eu/health/system/files/2017-11/2017_childrensmedicines_report_en_0.pdf
https://ec.europa.eu/health/system/files/2017-11/2017_childrensmedicines_report_en_0.pdf
https://data.unaids.org/pub/briefingnote/2007/jc1299_policy_brief_gipa.pdf
https://data.unaids.org/pub/briefingnote/2007/jc1299_policy_brief_gipa.pdf
https://www.unaids.org/en/resources/fact-sheet
https://theprogramme.ias2021.org/Programme/Session/236
https://eacs-conference2021.com/
https://eacs-conference2021.com/
https://academicmedicaleducation.com/hiv-pediatrics-2021
https://academicmedicaleducation.com/hiv-pediatrics-2021
https://www.who.int/groups/antiretroviral-drug-optimization

