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SHORT COMMUNICATION

The gendered impact of coronavirus disease (COVID-19): do estrogens play
a role?

Giovanni Grandia , Fabio Facchinettia and Johannes Bitzerb

aDepartment of Medical and Surgical Sciences for Mother, Child and Adult, University of Modena and Reggio Emilia and Azienda
Ospedaliero-Universitaria Policlinico, Modena, Italy; bDepartment of Obstetrics and Gynaecology, Basel University Hospital, Basel,
Switzerland

ABSTRACT
Objective: Although sex-disaggregated data for COVID-19 show equal numbers of cases between
men and women, there seem to be sex differences in mortality rate and vulnerability to the dis-
ease: more men than women are dying.
Methods: We have explored the potential role of estrogens in this COVID-19 gendered impact.
Results: Estrogens stimulate the humoral response to viral infections, while testosterone and pro-
gesterone give an immune suppression of both innate and cell-mediated immune responses. We
hypothesise that estrogens, in particular estradiol but also synthetic estrogen such as ethinylestra-
diol, could protect women from the most serious complications of COVID-19. The use of medica-
tions that keep hormonal levels high and stable, such as combined hormonal contraceptive, could
therefore play a protective role. These potential benefits overtake the thrombotic risk in healthy
women. As stated by the World Health Organization, all modern methods of contraception were
safe to use during the COVID-19 pandemic.
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Introduction

Data from the Chinese State Council Information Office
suggest that more than 90% of health care workers in
Wuhan are women. Many female health workers were
exposed to COVID-19 infection in China as in the rest of
the world. Although sex-disaggregated data for COVID-19
show equal numbers of cases between men and women
[1], there seem to be sex differences in mortality rate and
vulnerability to the disease. Emerging evidence suggests
that more men than women are dying, potentially due to
sex-based immunological differences [2,3]. The possible
role of smoking, more frequent in men in China and world-
wide, in aggravating the infection has also been pro-
posed [4].

Another possible explanation is the potential role of
oestrogens. Viral infections have been recognised to differ
between men and women in their prevalence, intensity,
outcomes and pathogenetic mechanisms [5]: women are
usually less susceptible than men to viral infections, since
the immune response in women is more efficient, intense
and prolonged, as well as humoral and cell-mediated.

There are three classes of sex steroid hormones: oestro-
gens (17b-oestradiol, E2), androgens (testosterone) and pro-
gesterone. Their serum concentrations differ between the
sexes and across the life span. E2 acts by binding to the
oestrogen receptors (ER) –a or –b, which are expressed dif-
ferently in the subsets of immune cells: ERa is highly
expressed on T cells and ERb is highly expressed on B cells
[6]. Oestrogens stimulate the humoral response to viral
infections by inducing higher levels of antibodies and

activating antibody-producing cells. The fluctuation of E2
levels during the menstrual cycle can make women differ-
ently immune-reactive before ovulation in the advanced
proliferative phase when E2 levels are highest [7]. This pro-
tection could also occur during use of combined hormonal
contraception (CHC) or treatment with postmenopausal
hormone replacement therapy, when serum oestrogen lev-
els are maintained in the physiological range compared
with those of untreated women with hypoestrogenism [8].

Testosterone exerts an overall inhibitory effect on differ-
entiation of the T helper 1 arm of the immune system,
with consequent reduced production of interferon gamma,
which may explain the higher susceptibility to viral infec-
tions in men compared with women [9]. Moreover, the
effect of progesterone on the immune system is similar to
that of testosterone, with an immune suppression of both
innate and cell-mediated immune responses. It is well
known that progesterone suppresses the T helper 1
response and favours T helper 2 cytokine production, inhib-
its cytotoxic T cells and modulates the function of natural
killer cells.

A meta-analysis has shown a significant association
between the use of a high-dose progestin for contracep-
tion (depot medroxyprogesterone acetate) and increased
risk of another RNA-based virus, HIV-1, infection in sub-
Saharan Africa, raising important concerns about progestin-
only contraceptive use in HIV-positive patients, while no
association was found for CHC use and HIV-1 infection in
the same population [10].
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Discussion

For all these reasons, we hypothesise that oestrogens, in
particular E2 but also synthetic oestrogen such as ethinyles-
tradiol, could protect women from the most serious com-
plications of COVID-19, especially women before the
menopause with higher serum oestrogen levels. The use of
medications that keep hormonal levels high and stable,
such as CHC, could also play a protective role, and it will
be interesting to evaluate their effect on COVID-19 vulner-
ability and mortality rate in future population studies.

On the other hand, suspension or avoidance of CHC use
during the pandemic could be proposed because COVID-19
infection, when progressing to acute respiratory distress
syndrome and respiratory failure, could promote the
appearance of thrombotic events of varying severity in dif-
ferent organs, with the capacity to produce coagulopathies
and even disseminated intravascular coagulation (DIC) and
high venous thromboembolism (VTE) rates [11]. CHC use is
an independent risk factor for VTE risk. However, we know
that VTE risk in pregnancy and the postpartum period is
much higher than during CHC use [12], but to date no ser-
ious thrombotic complications have been reported nor has
the general use of anticoagulants been recommended dur-
ing pregnancies complicated by COVID-19 infection [13].

Patients presenting with COVID-19 infection may
develop sepsis associated with multiple organ failure, and
sepsis is well established as one of the most common
causes of DIC. However, this event is extremely rare in
COVID-19-affected young women (<0.1%), especially if
they are generally healthy, non-smokers and with no pre-
existing chronic diseases, including cardiovascular and cere-
brovascular diseases, respiratory system diseases, cancer,
and chronic liver and kidney disease [14].

Conclusion

Given all these assumptions, we conclude that there is no
reason to preclude CHC use during this pandemic, the main
reasons being to protect against unintended pregnancies
and at the same time balance the possible immunological
benefits of oestrogens during the infection phase versus a
procoagulatory action during the symptomatic phase.

A recently published document by the World Health
Organisation stated that all modern methods of contracep-
tion were safe to use during the COVID-19 pandemic [15].
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