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Letter to the Editor

Should estrogen be used in the co-treatment of COVID-19 patients? What is the rationale? [

We have read the recommendations from the Spanish Menopause
Society regarding the cessation of menopausal hormone therapy (MHT)
in order to prevent the execerbation of TE events in COVID-19 patients
[1]. In contrast, our opinion is in accordance with recommendations of
the Italian Menopause Society [2] and even goes a little bit further, as
we believe the estrogenic component of MHT may prevent a cytokine
storm and in turn TE complications. Epidemiological studies have
shown a less severe course of COVID-19 and a decreased mortality rate
among women. Activation of the coagulation cascade and pulmonary
TE due to cytokine storm is the key factor increasing the mortality rates
in COVID-19 [3]. The reason for the sex difference in COVID-19 may be
the different effects of estrogen and testosterone on ACE2 expression/
function and in turn cytokine storm [4].

The spike glycoprotein of the SARS-Cov-2 virus accesses the host
cells by using the ACE2 enzyme as a receptor [5]. After SARS-CoV-2
virus binds to ACE2, this complex triggers the activity of a disintegrin
and metalloproteinase 17 (ADAM-17) in the membrane. ADAM-17
cleaves the TNF-a and various other cytokines, which in turn initiates
and exacerbates the inflammation. Moreover, ACE1 converts angio-
tensin-I (A-I) into angiotensin-II (A-II), and in turn it binds to A-II type
I receptor (AT1R). Activation of the AT1R also further increases ADAM-
17 activity. There is also AT2R on the surface of the cell membrane that
has an anti-inflammatory effect, functioning contrary to the AT1R.

On the other hand, ACE2 converts both A-I to angiotensin (1-9) (A-
1-9) and A-II to angiotensin (1-7) (A-1—7). A-1-7 also acts through
the Mas receptor (MasR). ACE2/A-1—7/MasR activation leads to an
anti-inflammatory effect as well [7,9]. In summary, there is a balance in
the system between ACE1/A-II/ATIR and ACE2/A-1-7/MasR.
However, SARS-CoV-2 disrupts this balance in favor of ACE1/A-II/
ATIR activation, leading to inflammation.

Although there is no sufficient clinical data regarding the effect of
estrogen on ACE2, AT1R and AT2R, estrogen have provided a decrease
in tissue expression of AT1R but an increase in tissue expression of
AT2R and serum ACE2 level in animal models [4]. Interestingly, serum
A-1—7 levels have been shown to decrease after ovariectomy in female
mice. Estrogen administration has provided an increase in the circu-
lating A-1—7. Moreover, a study of 42 healthy volunteers has con-
cluded that women exhibit significantly higher plasma concentrations
of A-1—7 than men [6]. All available evidence suggests that estrogen
shifts the balance in favor of the A-II/ACE2/MasR pathway instead of
the A-II/ACE2/ATI1R pathway. Therefore, estrogen may prevent mul-
tiple pathologies leading to cytokine storm and TE complications in
COVID-19. However, androgens have the opposite effect to estrogen on
both A-II/ACE2/ATI1R and A-II/ACE2/MasR pathways [4].

In conclusion, we do not recommend cessation of MHT for

DOI of original article: https://doi.org/10.1016/j.maturitas.2020.06.014

https://doi.org/10.1016/j.maturitas.2020.06.015
Received 26 May 2020

Available online 31 July 2020

0378-5122/ © 2020 Elsevier B.V. All rights reserved.

postmenopausal women with mild or moderate symptoms of COVID-19.
Estrogen would prevent the inflammation and the cytokine storm for
women with COVID-19. Transdermal application of estrogen may be
preferred to oral administration, and transdermal application of es-
trogen may even be thought of as a co-treatment for COVID-19 with
anti-virals and anti-coagulants in postmenopausal women who were not
previously users of MHT. However, we do not have sufficient evidence
to recommend cessation of MHT in cases of severe COVID-19. We need
further studies to find the right answers.
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