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Abstract---Background: Coronaviruses are positive single-stranded
RNA viruses that have a spherical shape and some spike-shaped
proteins (spike proteins) that project from their surface, from which
they derive their name because they resemble a solar corona. The RNA
sequence of SARS-CoV-2 is approximately thirty thousand nucleotides
in length and encodes both structural and non-structural proteins.
Objective: To assess the relation between the concentration of ovarian
steroid and the severity of covid-19 in females. Patients and method: A
cross sectional study carried at Consulting clinic for chest and
respiratory diseases in Babylon Governorate at the period from 1st of
January 2021 to the 1st of June 2021. Patients were female infected
with COVID-19 with in age between 25-65 years old. Results: mean
age in the studied group was (44.75+13.87) years and the main age
group between 40-49 years (29.6%), the majority of the patients
(96.3%) were married women, and (71.6%) were obese. fever was
found in 68 (84.0%) of patients, diarrhea in 40 (49.4%), loss of smell
in 48 (59.3%) of patients and loss of taste were found in 59 (72.8%) of
them, and 46 (56.8%) of patients with COVID-19 presented with
cough, the level of progesterone and estrogen were decreased with
increase of lobe involvement. Conclusion: Ovarian steroid play an
important role to decrease the severity of COVID-19.

Keywords---estrogen, progesterone, COVID-19, total severity score,
CT scan.
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Introduction

Since 2020, the world faces a new pandemic caused by the SARS-CoV-2 virus, with
an increase that already exceeds hundred million positive cases with more than
million deaths. () Coronaviruses are positive single-stranded RNA viruses that
have a spherical shape and some spike-shaped proteins (spike proteins) that
project from their surface, from which they derive their name because they
resemble a solar corona. The RNA sequence of SARS-CoV-2 is approximately thirty
thousand nucleotides in length and encodes both structural and non-structural
proteins. The SARS-CoV-2 genome is only 79.5% identical to that of SARS-CoV-1,
while 96.2% to that of the bat Rhinolophus affine is (CoV RaTG13), which is why
it was thought that this animal would be the natural host, but its peak diverges
in the receptor-binding domain, so it would not bind efficiently to the converting
enzyme of human angiotensin 2 (ECA2). @

For the virus to enter host cells, the receptor-binding domain (RBD) of the S1
subunit of the S protein is required to act as a mediator to bind the virus to cell
receptors, while the S2 subunit is the mediator of membrane fusion events.
Different cellular receptors have been described for coronaviruses. Protein S on
the surface of the virus is the one that binds to this ECA2 receptor, being a
critical point for the virus to enter cells. @ This suggests that fur in cleavage
occurs during viral exit from the host cell. Some in vitro experiments showed that
cathepsin L inhibitors could inhibit infection by SARS-CoV-1, as well as other
viruses that depend on cathepsin L for admission. The presence of a cleavage site
for cathepsin L in the SARS-CoV-2 opens the possibility that inhibitors of this
protease are useful for inhibiting HIV infection. ®

Antibodies against RBD and the S2 subunit of protein S in SARS-CoV and MERS-
CoV have shown effectiveness in neutralizing cell infection in vitro. Moreover,
these antibodies were tested in experiments on animals and patients infected
during outbreaks of these diseases. Different specific monoclonal antibodies against
RBD failed to bind to the SARS-CoV-2 protein S 21, but CR3022 did bind with
high affinity to the RBD of SARS-CoV-2. These studies demonstrate that there are
differences between the RBDs of SARS-CoV1 and those of SARS-CoV-2 that
impact the cross-reactivity of many antibodies. Developing effective antibodies
against SARS-CoV-2 RBD could be a promising way to curb this pandemic. 4

Because of the efficient way in which its RBD binds to the human ECA2 receptor,
which is different from those previously predicted, it is impossible that this new
virus is the product of laboratory genetic manipulation. It has originated by
natural selection, either in a host animal before zoonotic transfer, or in humans
after it. © The main cause of mortality from SARS-CoV-2 is respiratory failure due
to ARDS (53%) and the second myocardial damage with heart failure (7%), 33%
dying from a combination of both. Myocardial damage is often due to fulminant
myocarditis. The cytokine storm is a state of self-sustained hyperinflammation
that occurs, along with inadequate immune stimulation, due to the fact that the
patient is unable to clear the virus antigens, in this case those of SARS-CoV-2.
The dysfunction of the innate immune system that involves IL-1 is fundamental in
the pathogenesis of the disease. (V)
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Mortality among patients with SARS-CoV-2 who are hospitalized is 32%, but if
they are admitted to the ICU, this percentage rises to 61.5%, even more if they are
subjected to mechanical ventilation (81% -97%). ® Schwartz DA et al in their
epidemiological study confirmed that coronaviruses (SARS-CoV-2) could have
adverse effects on fetuses and infants, including preterm delivery, intrauterine
growth restriction, spontaneous abortion and even death. © Moreover, Hsu AL et
al study has recognized the presence of virus across the placenta even in
pregnant patients with mildly disease, actually leading to fetal growth restriction
(FGR) and other gestational complications. Accumulating evidence now suggests
that 2019-nCoV/ACE2 may interfere with the female reproductive functions,
leading to menstrual disorder, infertility and fetal distress. (10 Computed
tomography (CT) imaging is considered to be the most effective method for
detection of lung abnormalities, especially in the early stage of the disease.
Moreover, serial chest CT imaging with different time intervals is also effective in
estimating the evolution of the disease from initial diagnosis to discharge from
hospital. (11

Estrogens / progesterone and COVID-19

In an animal model, used to study infection by the SARS-CoV virus, it was found
that gonadectomy or treatment with estrogen receptor antagonists in female rats
increased mortality from viral infection, results that suggest that the estrogenic
signal protects female rat from lethality. (12 From the results of experimental
studies and animal models, it is known that 17@ estradiol through its a and B
receptors: 1) contributes to the activation and proliferation of T lymphocytes and
induces high levels of interferon (IFN) y, which together IFNP (Interferon Beta)
would have a synergistic anti-SARS-CoV effect; 2) increases immune response
with faster clearance of pathogens and more effective response to vaccines; 3)
improves Thl immune response and reduces Th2; 4) favors the increase in the
number of CD4 + cells and the population of T reg cells; 5) has anti-inflammatory
effects by reducing the release of inflammatory cytokines, delays apoptosis of
neutrophils and increases the expression of annexin 1 in neutrophils, without
increasing its activation; 6) offers greater efficiency to phagocytosis with the
elimination of NADPH oxidase (adenine phosphate dinucleotide); 7) it favors the
increase of new dendritic cells (mainly involved in the antiviral response); 8) it
promotes the activation of innate pathways inducible by INF type 1; and the genes
of the IFN pathway are expressed in women, regulating innate immunity; 9)
inhibits the metabolism of the virus (influenza A). (13,14

Estriol (E 3) during influenza A virus infection reduces the transcriptional activity
of genes associated with pro-inflammatory cytokines and chemokines, which is
associated with decreased recruitment of immune cells in the lungs, which
improves lung function, reduces morbidity and clinical disease. Altogether, these
results suggest that E3 treatment protects against infection through
immunomodulatory mechanisms, and that in women, high concentrations of this
hormone cause a worse (better) evolution of the disease. Progesterone modifies the
immune environment, promotes homeostasis by reducing inflammation by
inducing the anti-inflammatory response. In gonadectomized female rats infected
by influenza A virus, progesterone treatment mitigated the effects on morbidity
and mortality; made rats more tolerant to infection by limiting inflammation and
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lung damage, without acting on virus replication; did not affect the cell-induced
antiviral immune response; it promoted repair, increased the number of Thl7
regulatory cells, increased II22 expression, and regulated antiregulin epidermal
growth factor (AREG), which appears to mediate the actions of progesterone in the
lung epithelium. (19

In a laboratory model in rats, it turned out that treatment with progesterone or a
synthetic analog (Levonorgestrel), present in hormonal contraceptives, affected
sequential infection to the influenza A virus by modulating antibody responses
and decreasing the number and the activity of memory CD8 T cells. After
challenge with an H3N2 virus, progestin-treated female rats experienced
increased mortality with increased lung inflammation, and a reduction in the
number and activity of CD8 T cells, suggesting that these drugs modify the
immune response to influenza A virus infection, and that its effect on prognosis
depends on the history of exposure. (16)

The effect of 17f estradiol on the immune system could explain the lower
mortality in COVID-19, but not the higher incidence of the disease in women,
particularly in ages between 40-59 years, so it is pertinent to consider the
influence of other factors, among them, the social determinants derived from the
family and social responsibilities of this subgroup of women, who in general are
responsible for the care and attention of the family, not only in the solution of the
problems of daily life, but also to collaborate with the family economy, comply
with the measures for the prevention of infection by the SARS-CoV-2 virus
(physical isolation, social distancing, use of a mask, hand hygiene), without
forgetting to adapt to working conditions in a pandemic situation such as remote
work, the risk of infection when working on the red line, etc.). (17, 18)

Aim of the study

To assess the relation between the concentration of ovarian steroid and the severity
of covid-19 in females.

Patients and Method

A cross sectional study carried at Consulting clinic for chest and respiratory
diseases in Babylon Governorate at the period from 1st of January 2021 to the 1st
of June 2021. Eighty-one patients were female infected with COVID-19 with in
age between 25-65 years old. 5 cc of venous blood drawn from the patients and
after centrifuge the serum divided into 2 tubes to investigate blood parameters
and other tube to detect the level of ovarian steroid, in addition to that CT scan
done for patients to detect the severity of the disease according to involvement of
the lung lobes which divided 4 groups (1-25%, 26-50%, 51-75%, and 75-100 %).
Data were revied by the researcher many times and enter to the excel then after
the arrangement of the data we convert it to SPSS program version 25 to analyze
it. Informed consent was obtained from all participants before the beginning of
the study.
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Results
Table 1 show that the mean age in the studied group was (44.75£13.87) years and
the main age group between 40-49 years (29.6%), the majority of the patients

(96.3%) were married women, and (71.6%) were obese.

Table 1
Demographic criteria of the patients in the studied group

No. %
<30 9 11.1
30-39 21 25.9
40-49 24 29.6
Age Group 50-59 11 13.6
>60 16 19.8
Mean+SD 44.75+13.87
Marital Status Single 3 3.7
Married 78 96.3
Thin 1 1.2
BMI Group Normal 3 3.7
Overweight 19 23.5
Obese 58 71.6

As shown in table 2, fever was found in 68 (84.0%) of patients, diarrhea in 40
(49.4%), loss of smell in 48 (59.3%) of patients and loss of taste were found in 59
(72.8%) of them, and 46 (56.8%) of patients with COVID-19 presented with cough.

Table 2
Clinical presentations of the patients in the studied group
No. %
Fever Yes 68 84.0
No 13 16.0
Diarrhea Yes 40 49.4
No 41 50.6
loss of smell Yes 48 59.3
No 33 40.7
loss of taste Yes 59 72.8
No 22 27.2
Cough Yes 46 56.8
No 35 43.2

CT done to the patients, then according to lobe involvement they divided into 4
groups depending on Total severity score classification of the COVID-19 severity,
51 (63.0%) of patients were found in score 1 (1-25%), 24 (29.6%) of patients in
score 2, 4 (4.9%) in score 3, and only 2 (2.5%) in score 4, (table 3). Table 3: CT
group and hospital entry of the patients in the studied group
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[Total severity score (TSS) No. %
Score 1 (1-25%) 51 063.0
Score 2 (26%-50%) 24 29.6
CT Group Score 3 (51%-75%) 4 4.9
Score 4 (75-100%) 2 2.5
Yes 3 3.7
Hospital entry No 78 96.3

As shown in table 4, the level of progesterone and estrogen were decreased with
increase of lobe involvement

Table 4
Distribution of ovarian steroid level and the severity of disease
CT Group
1-25 (n=51) 26-50 51-75 (n=4) 75-100 (n=2)
(n=24)

Mean £SD Mean +SD Mean +SD Mean +SD
progesterone
(ng/ml) 6.07+£3.02 5.71£2.1 5.43+3.51 1.6x0.34
0=<1.4
Estrogen (pg/ml)|131.02+67.8 127.07+49.2 121.91£77.29 60.9166.3

Discussion

In the current study we found that fever was the most common symptoms as it
presented in (84%) of the patients which is in agreement with Tian S et al, (1)
study as mentioned that fever is the most frequent symptom (from 76.51% to
93.5%). Wu C et al, (19 concluded that when it exceeds 39 ° C is associated with
more severe and, paradoxically, also decrease the risk of death box. Diarrhea was
found in in (49.4%), which is more than that recorded in other study carried by Li
LQ et al, 29 (diarrhea between 4.8% and 7.4%). This may be attributed to the viral
mutation or development from the Chinese study to our study. The cough varies
in frequency from 45.8% to 82% and to a lesser extent it can be productive (from
32.2% to 41.3%). 2D which is in agreement with that found in the current study
(cough presented in 56.8%).

According to previous studies the immunity of the women was stronger than men
and there is heightened immune responses compared to males. Butterworth et al,
in 1967 described that woman produce higher levels of circulating
immunoglobulins IgG and IgM than that produced by men. 22 Graham JH, et al,
revealed that both estrogen and progesterone when used as replacement therapy
to the menopausal women as combined contraceptive pills lead to increase
immune response and give a protection against viral infections. (23 Nevertheless,
type 2 immune response activated by progesterone while its inhibit type 1
immune response, and this might explain the association between the use of
progestin-only contraceptive depot and the risk of human immune deficiency
virus (HIV). (4 Moreover, progesterone has powerful anti- inflammatory and
immunomodulation effects and E2 inhibits innate immunity through suppression
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of immune cell migration, mainly neutrophils and monocytes to the inflamed
area. This effect weakens the development and progression of cytokine storm (CS)
via inhibition of pro- inflammatory cytokine release. (2526 CS is regarded as a
major cause for the development of ALI, ARDS, multiorgan failure, and death in
Covid-19. @7 According to the total severity score presented by Li K et al, (28) we
divided the severity of COVID-19 into 4 scores depending on the severity of the
disease, and we noticed that level of ovarian steroid was decreased with increase
of lobe involvement. This is in agreement with Costeira R et al, 29 that found a
protective effect of estrogen on COVID-19.

Conclusion
Ovarian steroid play an important role to decrease the severity of COVID-19
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