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ABSTRACT

The COVID-19 pandemic has imposed unprecedented health and socioeconomic challenges on public
health, disrupting it on a global scale. Given that women and children are widely considered the most
vulnerable in the times of emergency, whether in war or during a pandemic, the current pandemic has
also severely disrupted access to reproductive and child health services. Despite this, data on the effect of
the pandemic on pregnant women and newborns remain scarce, and gender-disaggregated indicators of
mortality and morbidity are not available. In this context, we suggest the implementation of a gendered
approach to ensure the specific needs of women and their newborns are considered during the devel-
opment of COVID-19 vaccines. Taking into account gender-based biological differences, the inclusion of
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pregnant and lactating mothers in clinical trials for the development of COVID-19 vaccines is of vital

importance.

Introduction

Women and children are among the most vulnerable in times of
disaster. Routine but essential services for women and children,
such as antenatal care, contraception, abortion services, and
immunization, are some of the most affected during emergencies,
as a result of healthcare providers being occupied with other
services.

Both the research literature and the guidelines from develop-
mental agencies (e.g. WHO, UNICEEF) are calling for practitioners
to pay closer attention to women and children to minimize the
impact of the pandemic on these vulnerable populations. Despite
this, little has been done to evaluate the impact of the current
COVID-19 pandemic on women and children. For example,
whether the pandemic affects men and women differently is not
investigated significantly as not much primary data are published
for the same. As a result, a single brush approach, rather than
a gendered approach, appears to be currently applied in response
to the COVID-19 pandemic including for the development of
a vaccine, to the detriment of women and children.

In this article, we examine the current literature on this
topic and analyze secondary data to investigate the impact of
the pandemic on the health of women and children in low
resource settings to understand the context and to evaluate the
extent to which a gendered approach is being applied for
vaccine development.

We describe the impact of COVID-19 on women and chil-
dren with a focus on a lack of access to health care and its
negative effects on women and children. We also describe
efforts to develop a vaccine from a gender perspective to high-
light the need for a gendered approach in the development of
a successful vaccine against COVID-109.

Methodology

An extensive literature search was performed using several
databases, namely PubMed (https://pubmed.ncbi.nlm.nih.
gov/), Science Direct (https://www.sciencedirect.com/), and
Google Scholar (https://scholar.google.co.in/). With respect
to efforts to develop a vaccine using a gendered approach,
the following set of criteria were included in the literature
search: (1) gender/sex-based differences in response to sev-
eral virus infections, including SARS-CoV-2; (2) gender/
sex-based differences in response to vaccination; (3) preg-
nant women inclusion/exclusion in vaccine clinical trials;
(4) immune response during pregnancy. A further detailed
search was conducted for these criteria in specific vaccine
studies related to influenza, Diphtheria Tetanus Pertussis
(DTP), Measles Mumps Rubella (MMR), and Oral Polio
vaccine (OPV).

With respect to ongoing COVID-19 vaccine clinical
trials, the draft landscape of vaccine candidates released
by developmental agencies such as WHO and the listed
relevant clinical trial identifier/registration numbers were
used to further explore the studies in more detail, including
their eligibility criteria (inclusion, exclusion), the partici-
pants, and the study protocols. The following clinical trials
search sites were used in this review: (1) Global Clinical
Trials registry (https://clinicaltrials.gov/ct2/home); (2)
ISRCTN registry (http://www.isrctn.com/); (3) Chinese
Clinical Trial registry (http://www.chictr.org.cn/enindex.
aspx). A combination of the following keywords was used
during searchers: “COVID-19,” “SARS-CoV-2,” “preg-
nancy,” “women &child health,” “contraception,” “family
planning,” “birth outcome” and “vaccine development.”
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Impact of COVID-19 on women and children

With an increasing number of COVID-19 cases around the
world, concerns regarding the effects of this disease on preg-
nant women and their unborn children are increasing. Since
the current pandemic is several months old, the majority of
women who delivered in the last 6 months were in their last
or second trimester at the time the pandemic started, in which
case the adverse effects on the then unborn child are likely to be
minimal. Congenital malformations are more likely to occur if
infection occurs within the first trimester, that is, when the
majority of the key organs of the fetus are forming. One study
found that women affected by COVID-19 had higher rates of
late preterm birth (between 34 and 37 weeks) and higher rates
of abortion earlier in the pregnancy. Preeclampsia and cesarean
delivery were also found to be more common in these women
compared to general population. The study did not find evi-
dence suggestive of vertical transmission in mothers infected in
late pregnancy nor specific neonatal symptoms.'In addition,
another North American study found that pregnant women
may not be a representative sample of the entire female popu-
lation, and that asymptomatic viremia may be increased in
pregnant women with COVID-19 compared with non-
pregnant women.”

A study of 15 Chinese women found that pregnancy did not
aggravate the symptoms of COVID-19 among mothers
admitted with pneumonia, and the disease did not impact the
pregnancy outcome.’The majority of women underwent
C-section. Another Chinese study also found that the majority
of women (93%) underwent a cesarean section, as well as
a higher proportion of premature deliveries (21%), 8 of which
were induced (7 due to concerns about COVID-19).*

To date, there have been no report of an increased risk of
congenital malformations or still birth due to COVID-19.
Studies and reviews originating in China indicate that SARS
CoV-2 does not have any major adverse health consequences
on unborn babies, unlike infection with Zika virus or Rubella,
the former resulting in major congenital malformation in new-
borns delivered by infected mothers.™'® As such, there is no
clarity on whether to continue pregnancy, particularly in the
case that mothers are administered antiviral drugs for
treatment.””” Unlike Zika, the transmission of SARS-CoV-2
from the mother to child is yet to be confirmed and has not
been detected in amniotic fluid nor breast milk.* However, one
study evaluated 33 mothers from Wuhan, China, and found
that three newborns were positive for COVID-19 after birth.'”
In conclusion, whether COVID-19 can be transmitted from
mothers to their unborn children in the womb remains
unknown. However, as of now, the virus does not seem to
have any major adverse health effects on mothers or their
newborns.

In India, the number of pregnant mothers diagnosed
with COVID-19 is currently low. However, it is worth
noting that around 80% of infections are mild to moderate
and mothers may not be tested. Hence, the possibility of
exposure to COVID-19 during early pregnancy is not
necessarily small. Recently, the ICMR has published guide-
lines requiring that women who are admitted for delivery
be tested for COVID-19."®
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WHO and Royal College of Obstetrics (United Kingdom)
agree that pregnant mothers should take precautions to pre-
vent the infection. This has been facilitated by lockdowns,
which have, however, limited their access to maternity care,
including emergency obstetric care, especially for blood
transfusions.””’ According to the Health Management
Information Systems of the Government of India, the number
of women registered for antenatal care fell by 0.5 million and
the number of women receiving 4 or more antenatal visits fell
by 0.4 million between January 2020 and March 2020. This
may be the result of public sector personnel becoming increas-
ingly busy with COVID-19-related work, as well as fear among
the general population.””'

As the pandemic unfolds, we expect the long-term effects of
the virus on newborns to manifest. These effects will have to be
studied systematically, such as via virology studies, to evaluate
poor birth outcomes as a result of COVID-19 infection, includ-
ing still births and abortions. To this end, special studies should
be instituted as soon as possible.

Gender-based Socio-cultural risk factors

The risk of contracting COVID-19 is higher in women, which
may be due to the fact that they are more likely to be the
primary caregivers of sick relatives. Furthermore, a large pro-
portion of frontline workers, including nursing personnel, are
women. In India, there are approximately 2 million grassroot-
level workers, such as Auxiliary Nurse Midwives (ANM),
Anganwadi Workers (AWW), and Accredited Social Health
Activist (ASHA), in rural areas.” Globally 70% of the health
and social care workforce is comprised of women.**>*>

In addition to an increased risk of contracting COVID-
19 and limited decision-making ability, women are further
compromised by disruptions to reproductive health services
as a result of the current pandemic. Reproductive health
services, such as contraception and abortion services, have
been widely documented as either having been shut down
or rendered inaccessible as a result of the pandemic.’*
ZSInternational Planned Parenthood Federation (IPPF) has
recently reported on their website that they anticipate wide-
spread shortages of contraceptives. The IPPF reported that
lockdown and other measures put in to curtail the pan-
demic have led to a significant reduction in the manufac-
turing of contraceptives.”” In addition to limited supplies,
IPPF has reported on the closure of over 5,000 clinics that
provide community-based care in 64 countries. The lack of
personal protective equipment and transportation to the
clinics is further limiting access to reproductive health
services. In a technical note, the UNFPA reported that
measures for the containment of COVID-19 have led to
47 million women in 114 low and middle-income countries
to lose their access to contraception.27 In India itself, about
3 million unintended pregnancies are predicted to occur as
a result of the pandemic and lockdown.?® On a global scale,
an estimated 7 million unplanned pregnancies are expected.
To further exacerbate the situation, many of these women
will face the early stages of their pregnancy during peak
times of the COVID-19 pandemic.”
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Fiscal resource distribution should take into account gen-
der-based inequity in power, higher rates of infection in
women, and reproductive health issues, including gender-
based violence, faced by women during this pandemic.
Advocates suggest the use of a sexual, reproductive health,
and justice framework for the monitoring of gender issues in
terms of the health and social impacts of the COVID-19 pan-
demic to ensure any injustices are acknowledged and power
structures are taken into consideration.*” >~

Gender-specific data, especially with regards to mortality,
case fatality rate, and morbidity surveillance data, should be
prioritized in the response to the COVID-19 pandemic.
Research on the pathophysiology of this virus should highlight
the prevalence of vertical transmission and prevalence of infec-
tion in women. Moreover, the development of vaccines and
treatments for COVID-19 should take into account gender-
based differences and their safety in pregnant and lactating
wormen.

Current vaccine development efforts from a gendered
perspective

Women tend to be more affected in pandemics for several
reasons, including an increased biological vulnerability, their
role as primary caregivers to sick relatives, social disadvan-
tages, and the fact that the majority of frontline health workers
are women. Therefore, gendered analyses are needed to evalu-
ate the complex relationship between biological and behavioral
risk factors in women during the COVID-19 pandemic. None
of the countries affected by high COVID-19 mortality rates,
including China and Italy, have provided data segregated on
the basis of gender, in particular with regards to the case fatality
rate, nor taken into account gender-specific susceptibility,
behavioral risk factors, or the gender-specific prevalence of
comorbidities.”>**!

Given the rapid transmission of SARS-CoV-2 and high rates
of fatality, the majority of prevention measures have focused
on controlling the spread of this virus, mainly through social
distancing and the promotion of hand hygiene. However, bio-
technology-pharmaceutical companies and research institu-
tions are actively pursuing several vaccine development
strategies against SARS-CoV-2.>* Recently released landscape
document prepared by WHO (29 June 2020) indicates, there
are currently 17 candidate vaccines under clinical evaluation.>
These vaccine platforms include: (a) non-replicating adeno-
viral vectors; (b) inactivated vaccines; (c) DNA plasmid vac-
cine; (d) lipid nanoparticle encapsulated RNA vaccine; (e)
protein subunit vaccine. An online search conducted on
ClinicalTrials.gov, the ISRCTN registry, and the Chinese
Clinical Trial registry using the relevant identifier/registration
number indicated that both men and women participated in
these clinical trials. These vaccine trials are focused on asses-
sing the safety, dosage, and immunogenicity of these vaccines.
Safety of some of the vaccine candidates has been established in
initial phases of trials. However, the gender-based effects of
these vaccines can only be evaluated as part of a subgroup
analysis.

Differences in women'’s responses to vaccines and
implications for COVID 19

There is currently a need to design vaccine clinical trials with
larger number of men and women participants in order to
conduct a detailed analysis of differences in response to vacci-
nation due to gender. This is of critical importance in response
to the COVID-19 pandemic since men and women respond
differently to viral infections and vaccines.”*>® These differ-
ences could be the result of immunological, hormonal, and
genetic factors.”” A study conducted in Wuhan, China found
that, compared to men, women had high levels of SARS-CoV
-2-specific IgG antibodies in the plasma of severe cases.*” In
general, women are able to mount a higher inherent and
adaptive immune response to viral infections than men.*
However, hyperactive immune responses can lead to a fatal
outcome and a higher incidence of autoimmunity in the case of
infection and immunization.

During the development of a vaccine for COVID-19, lessons
learned from the gender-based differences observed in vaccines
against previous respiratory viral infections, such as influenza
should be remembered, where women exhibited higher local
and systemic responses to vaccines.*"** The antibody response
of women to seasonal influenza vaccine is higher than in men,
with half a dose of vaccine generating an antibody response in
women equivalent to the response following a full dose of
vaccine in men.*>** Therefore, clinical studies in response to
the current COVID-19 pandemic should focus on gender-
based differences since these have implications on vaccine
dosage, as well as on the side effects of any vaccine and their
impacts on immunogenicity.

Previously, the side effects of DTP vaccination were found
to show gender-based differences, with female infants showing
increased rates of hospitalization post-vaccination.*” Similar
adverse events were also increasingly common among young
girls who received DTP, measles, and OPV vaccine together or
the MMR vaccine alone.*>*” The subcutaneous administration
of yellow fever vaccine and several other vaccines has also
demonstrated higher adverse events among women compared
to men.*® With respect to COVID-19, co-morbidity-associated
risk factors, such as cardiovascular diseases, have demonstrated
gender-specific clinical manifestations.*” These studies should
be evaluated against current vaccine trials for SARS-CoV-2
from a gendered perspective.

Additionally, in the ongoing vaccine clinical trials against
SARS-CoV-2, pregnancy has been added as an exclusion
criteria for participation since it can be checked from the
relevant clinical trial identifier/registration number given in
the recently issued draft landscape of COVID-19 candidate
vaccines by WHO.” Some of these trials specifically
excluded breastfeeding women and women who intended
to become pregnant during the study, similar to during
Ebola and Zika vaccine development.‘r’o"52 However, the
exclusion of participants without justification from vaccine
clinical trials continues despite the recent elimination of
pregnant women as “vulnerable” owing to pregnancy in
the guidelines published by CIOMS in collaboration with
WHO.”® The inclusion of pregnant women in a vaccine



clinical trial should be based on informed consent, and the
potential benefits/risks of participation should be assessed
during fatal pandemics. In addition, the results from vaccine
clinical trials involving non-pregnant women cannot be
generalized to pregnant women since the immunological
and physiological make-up changes drastically during
pregnancy.”® Therefore, a lack of information on the effects
of candidate vaccines against SARS-CoV-2 specific to preg-
nant women and the subsequent birth outcome poses a risk
to the health of these women during the ongoing pandemic.

Vaccination strategies being developed against other viruses
and tested in clinical trials involving pregnant women could be
adapted for use in the current pandemic. In addition, vaccines
routinely recommended for pregnant women, such as influ-
enza and tetanus, should be evaluated to determine the type of
vaccination strategy that is best for pregnant women in terms
of safety and protection.’”Vaccine candidates against SARS-
CoV-2 involving minimal risk as well as potential benefits to
pregnant women and fetuses should be developed and intro-
duced into clinical trials to encourage participation of pregnant
women.

Among the ongoing clinical and pre-clinical vaccine trials
against SARS-CoV-2, strategies involving inactivated vac-
cine, subunit vaccine, non-replicating adenoviral vector-
based vaccines, and DNA vaccines are generally considered
safe and offer low-risk approaches for designing vaccine
trials with pregnant women.’® Although the inclusion of
pregnant women in clinical trials is an important issue,
the process of inclusion is not straightforward. It is compli-
cated by legal issues that might arise if pregnancy complica-
tions occur in participating pregnant women which may or
may not be due to the vaccine in trial. There are no easy
solutions to address this issue. One solution might be to
strengthen preclinical studies of vaccines, such as evaluation
of vaccine safety in pregnant non-human primate animal
models, comprehensively assessing the occurrence of vac-
cine-induced pregnancy complications.

In order to assess the risk-benefit parameters of including
pregnant women in vaccine development against SARS-CoV
-2, it is critical that health information systems consistently
collect data relevant to maternal and birth outcomes, along
with data on comorbidities established as risk factors for mor-
tality among infected mothers.

Conclusion

In the current pandemic, women and children are being dis-
proportionately impacted. However, data on the effects of the
pandemic on pregnancy and newborns are scarce, gender-
disaggregated indicators are not available, and the provision of
reproductive health services remains limited. Research on vac-
cines and treatment will need to adopt a gender-based approach
to ensure the specific needs of women are considered. At the
same time, the inclusion of pregnant women and lactating
mothers in vaccine trials is vital to evaluate their safety.

As we move forward in the pandemic, the impact of
COVID-19 on pregnant women and newborns will become
more clear. However, a gendered approach should be imple-
mented soon in order to tackle the pandemic while protecting
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vulnerable populations, such as women and children. Because
women are at higher risk of contracting infection, the safety of
pregnant women should be taken into account during vaccine
development. A gender balance should also be implemented in
clinical trials to evaluate the safety and efficacy of a vaccine in
women, in particular pregnant women.
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