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Worldwide, more than 8.5 million cases of severe
acute respiratory syndrome–related coronavirus

2 (SARS-CoV-2), with over 450 000 deaths, have been
reported (1). Although advanced age and comorbid
conditions have been associated with an increased risk
for severe coronavirus disease 2019 (COVID-19), se-
vere morbidity and mortality has been reported across
all age groups and in the absence of comorbid condi-
tions (1). Due to physiologic changes, pregnant women
are more susceptible to severe manifestations from cer-
tain viral infections, and they are at higher risk for hypox-
emia and acute respiratory distress syndrome (ARDS)
(2). While the vast majority of pregnant women with
COVID-19 experience mild disease (3), some progress to
critical illness, and maternal deaths have been reported
(4, 5). Of importance, some maternal deaths occurred
among women who were treated with a combination of
investigational agents, including hydroxychloroquine, os-
eltamivir, azithromycin, and lopinavir–ritonavir, outside of
the purview of randomized controlled trials (RCTs) (5).

Since 1994, the Institute of Medicine has recom-
mended that pregnant women be presumed eligible
for participation in clinical studies and the Tri-Council
Policy Statement on the Ethical Conduct for Research
Involving Humans (TCPS2 2018) states under Article
4.3: “Women shall not be inappropriately excluded
from research solely on the basis of their reproductive
capacity, or because they are pregnant or breastfeed-
ing.” However, pregnant women continue to be sys-
tematically excluded from clinical trials. Although the
number of clinical trials for patients with COVID-19 has
rapidly expanded, 52% and 46% of these trials either
excluded pregnant women or failed to address preg-
nancy, respectively (6). The lack of information on ther-
apeutic agents in pregnancy could lead to major con-
sequences (7). First, treatment may be delayed or
denied due to concerns of exposure to a potentially
harmful agent. Second, the lack of pregnancy-specific
pharmacokinetic data may lead to under- or overtreat-
ment, and inappropriate dosing could result in sub-
therapeutic drug levels or unanticipated maternal
and/or fetal toxicity. Third, there is a risk for inappropri-
ate treatment from the use of therapies that are neither
effective nor safe in pregnancy.

Several novel therapies are currently being evaluated
for treatment of COVID-19. For instance, hydroxychloro-
quine, lopinavir–ritonavir, remdesivir, and tocilizumab
have available human pregnancy data on teratogenicity
and other nonteratogenic fetal toxicity, which could be
used to inform the consent procedures of clinical trials
and provide reassurance that participation should be con-
sidered. A meta-analysis of 7 observational cohorts and 1

RCT, including 740 hydroxychloroquine-exposed infants
and 1130 unexposed controls, found no increase in major
congenital malformations, stillbirth, or preterm birth (8).
Antiretroviral pregnancy registries have not found any re-
lationship between birth defects, fetal loss, or preterm de-
livery and lopinavir–ritonavir use in more than 3000
women with HIV. Although human data are limited, no
increased risks for adverse pregnancy outcomes were re-
ported in 6 pregnant women exposed to remdesivir in an
RCT testing investigational therapies for Ebola virus dis-
ease. A prospective cohort describing 180 pregnancies
exposed to tocilizumab found no increase in congenital
abnormalities over the population baseline. Given these
data, the relative safety of these investigational therapies
in pregnancy in the context of clinical trials should be
openly discussed. Where human pregnancy safety data
are unavailable or limited, trials using investigational ther-
apies with animal safety data could be specifically de-
signed to monitor for adverse pregnancy outcomes, tera-
togenicity, and fetal toxicities. These trials could be
conducted in parallel to phase 3 trials in the general pop-
ulation, avoiding the exposure of pregnant women to
drugs that have failed in phase 1 and 2 trials (7).

As the standard of care for hospitalized patients
with COVID-19 in many centers across the world in-
cludes participation in a clinical trial, we not only have
the opportunity but also an obligation to offer partici-
pation to pregnant women. Indeed, the exclusion of
pregnant women from clinical trials reduces external
validity of study results, prevents improved outcomes
known to result from participation in trials, and renders
a disservice to women with COVID-19 who would be
denied therapeutic agents in the future because of min-
imal safety data in pregnancy. It must be recognized
that the participation of pregnant women in clinical tri-
als involves additional complexity, including adminis-
trative and logistic challenges surrounding study over-
sight, supplementary procedures for monitoring safety,
and additional scientific considerations, such as the
need for larger sample sizes to assess for effect modi-
fication. These potential barriers can be identified and
addressed a priori to permit the broader inclusion of
pregnant women in clinical trials. Moreover, given po-
tential alterations in pharmacokinetic and pharmacody-
namic drug characteristics in pregnancy (7), adequate
dosing of investigational therapies is an important ele-
ment to consider during trial design. In the absence of
available data to guide dosing, enhanced monitoring
with dedicated pharmacokinetic and pharmacodynamic
studies could be performed for pregnant women en-
rolled in late phase 2 and 3 trials (7). An adaptive trial
design would be ideal in this context, so as to allow for
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informed modifications of the dosing used in nonpreg-
nant adults, as needed. Further guidance has been pro-
vided by the federal Task Force on Research Specific to
Pregnant Women and Lactating Women, which has is-
sued recommendations regarding research and develop-
ment of safe and effective therapies specific to pregnant
and lactating women (9).

The Coalition to Advance Maternal Therapeutics,
comprising 20 organizations in favor of the inclusion of
pregnant and lactating women in research, issued a
public letter to the National Institutes of Health and the
Food and Drug Administration, urging the inclusion of
pregnant women in relevant COVID-19 trials and advo-
cating for “[protecting] women through research rather
than protecting them from research” (10). Thus, includ-
ing pregnant women in clinical trials of interventions for
COVID-19 and adapting ongoing clinical trials to ac-
commodate their inclusion should be considered a
moral imperative to ensure better representation of this
population in clinical research.
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Professor of Medicine, Department of Internal Medicine,
McGill University Health Centre, 1001 Decarie Boulevard,
D05.5839.3, Montreal, Quebec H4A 3J1, Canada; e-mail,
isabelle.malhame@mcgill.ca.

Current author addresses and author contributions are avail-
able at Annals.org.

Ann Intern Med. doi:10.7326/M20-3106

References
1. World Health Organization. Coronavirus disease 2019 (COVID-
19), Situation Report—152. Accessed at www.who.int/docs/default
-source/coronaviruse/situation-reports/20200620-covid-19-sitrep
-152.pdf on 10 June 2020.
2. Lapinsky SE. Management of acute respiratory failure in preg-
nancy. Semin Respir Crit Care Med. 2017;38:201-207. [PMID:
28561251] doi:10.1055/s-0037-1600909
3. Breslin N, Baptiste C, Gyamfi-Bannerman C, et al. COVID-19 in-
fection among asymptomatic and symptomatic pregnant women:
Two weeks of confirmed presentations to an affiliated pair of New
York City hospitals. Am J Obstet Gynecol MFM. 2020:100118.
[PMID: 32292903] doi:10.1016/j.ajogmf.2020.100118
4. Knight M, Bunch K, Vousden N, et al; UK Obstetric Surveillance
System SARS-CoV-2 Infection in Pregnancy Collaborative Group.
Characteristics and outcomes of pregnant women admitted to hos-
pital with confirmed SARS-CoV-2 infection in UK: national population
based cohort study. BMJ. 2020;369:m2107. [PMID: 32513659] doi:
10.1136/bmj.m2107
5. Hantoushzadeh S, Shamshirsaz AA, Aleyasin A, et al. Maternal
death due to COVID-19. Am J Obstet Gynecol. 2020. [PMID:
32360108] doi:10.1016/j.ajog.2020.04.030
6. Smith DD, Pippen JL, Adesomo AA, et al. Exclusion of pregnant
women from clinical trials during the coronavirus disease 2019 pan-
demic: A review of international registries. Am J Perinatol. 2020.
[PMID: 32428965] doi:10.1055/s-0040-1712103
7. Baylis F, Halperin S. Research involving pregnant women: trials
and tribulations. Clinical Investigation. 2012;2:139-146. doi:10.4155
/cli.11.178
8. UK Teratology Information Service (UKTIS). Medications used
to treat COVID-19 in pregnancy. Accessed at www.medicinesin
pregnancy.org/bumps/monographs/medications-used-to-treat
-covid-19-in-pregnancy/ on 27 June 2020.
9. List of recommendations from the Task Force on Research Specific
to Pregnant Women and Lactating Women (PRGLAC). Accessed
at www.nichd.nih.gov/about/advisory/PRGLAC/recommendations
on 27 June 2020.
10. Coalition to Advance Maternal Therapeutics. Letter to Dr. Francis
Collins, Director, National Institutes of Health, and Dr. Stephen M.
Hahn, Commissioner, U.S. Food and Drug Adminstation. Re:
COVID-19 and pregnant women and lactating women. 18 March
2020. Accessed at https://s3.amazonaws.com/cdn.smfm.org/media
/2268/Final_CAMT_COVID_Letter_March_2020.pdf on 27 June 2020.

IDEAS AND OPINIONS Pregnant Women in Clinical Trials of COVID-19 Interventions

2 Annals of Internal Medicine Annals.org

http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M20-3106
http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M20-3106
mailto:isabelle.malhame@mcgill.ca
http://www.annals.org
http://www.who.int/docs/default-source/coronaviruse/situation-reports/20200620-covid-19-sitrep-152.pdf
http://www.who.int/docs/default-source/coronaviruse/situation-reports/20200620-covid-19-sitrep-152.pdf
http://www.who.int/docs/default-source/coronaviruse/situation-reports/20200620-covid-19-sitrep-152.pdf
http://www.medicinesinpregnancy.org/bumps/monographs/medications-used-to-treat-covid-19-in-pregnancy/
http://www.medicinesinpregnancy.org/bumps/monographs/medications-used-to-treat-covid-19-in-pregnancy/
http://www.medicinesinpregnancy.org/bumps/monographs/medications-used-to-treat-covid-19-in-pregnancy/
http://www.nichd.nih.gov/about/advisory/PRGLAC/recommendations
https://s3.amazonaws.com/cdn.smfm.org/media/2268/Final_CAMT_COVID_Letter_March_2020.pdf
https://s3.amazonaws.com/cdn.smfm.org/media/2268/Final_CAMT_COVID_Letter_March_2020.pdf
http://www.annals.org


Current Author Addresses: Dr. Malhamé: McGill University
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