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Abstract: Introduction: COVID-19 outbreak was declared global pandemic since March 2020 due to the increased number of infected
people and fatalities which affected all the countries worldwide, it is known mainly at the beginning to target the respiratory system
which can lead to death, but shortly after the outbreak appeared it was proven that COVID-19 can lead to multi organ failure, as it was
proven that it affects respiratory system (pneumonia), cardiovascular system (causing inflamed heart) renal system (causing acute
kidney injury), also affect neurological systems (causing loss of taste and smell). Recently a lot of studies were done trying to prove if
the COVID-19 can affect the male and female genital system. In this article review we will review the relationship between SARS COV-
2 and Testosterone trying to give a better idea about how SARS COV-2 affect testosterone level and we will put the light about all the
studies which was done relating to this subject, also it was thought that low testosterone level can increase the severity of SARS cov-2
and increase the risk of need of helped assisted ventilation. Objective: The main aim of the article is reviewing our current knowledge of
the effect of the (SARS COV2) on the Male genital system and the relation between SARS COV-2 and testosterone. Methods: All data of
this review article were obtained from the publicly available websites which was published by different organizations worldwide. Also,
the keywords used in search on PUB MED, Google scholar using the keywords: COVID-19, SARS COV2, coronavirus combined with
testosterone, male genital system, androgens.
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1. How COVID-19 Work

SARS-CoV-2

Structure of SARS COV-2 was found to share 76% amino spike protein
binding to ACE2

acid with the previously reported SARS COV in 2002, also
was found to enter the targeted cells with the same route. AS
It is started to be clear that COV SARS-2 as all the SARS-
related coronavirus covered by spike protein contain
variable receptor binding domain (RBD) [9]. Then binding
of RBD with angiotensin converting enzyme receptor
(ACEZ2) receptor facilitates viral entry into the cell with the
help of TMPRSS2 (transmembrane protease serine 2).
Consequently, cells which contain high presentation of
ACE?2 receptors and TMPRSS2 combined are more prone to
infection with SARS COV-2and regarding site of ACE2
receptors, they are found mainly in the respiratory system
and digestive system, cardiovascular and urinary system as :’:;‘:c':'zv;‘:ﬂ'm:;;:, SRS L
well as the testicular tissue, seminiferous duct tissues,

spermatogonia, Leydig cells and Sertolicells.

Male genital tract:
It is almost clear now that males are more risk for infection

= ot.mw with SARS COV-2 than females, also fatality rate is more in
ACE males than in females. It was found that the blood testicular
l O barrier doesn’t work in the proper way to prevent passage of
drugs the SARS COV2 during viremia, that’s why various cases of
: . COVID-19 patient reported having orchitis during the acute
i ginlesils phase of infection [8], which could be an indicator that the
{ ‘ testes have been affected during the COVID-19 infection
" which could means that testicular damage is happening

\r T during the acute phase of SARS COV?2 infection.

ACE2 e recap ACE2 receptors presentation in males:

‘ ’ The ACE?2 receptors are highly expressed in testes. As cells
: of seminiferous duct, spermatogonia, Leydig cells, Sertoli
s Sl cells are the major main cells of testicular tissues. Those

controls blood pressure Rk el cells showed high expression of ACE2 receptors. It is worth
s o ceTeee to mention that the peak of presentation of ACE2 in testes in
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males depends mainly on the age of the male and if he is
fertile or infertile, it was found that the peak age of
presentation of ACE2 receptors in males is 30 years and also
infertile male showed higher rate of presentation of ACE2
receptors than fertile males which could increase the
possibility that SARS COV2 can affect young males as well
as infertile males more due to high presentation of ACE2
receptors.

SARS COV-2 and testosterone:

Testosterone in men is mainly produced by Leydig cells in
testes and is produced in small quantities by adrenal gland.
There are two aspects regarding the relation between
testosterone and SARS COV-2 firstly, it is thought that
SARS COV-2 pneumonia can lead to low testosterone level,
secondly that the patients with low testosterone level are at
higher risk of developing severe manifestations which
requires assisted ventilation [1]

Regarding the first aspect because of the fact that Leydig
cells contain large amount of ACE2 receptors so it is thought
that Leydig cells would be affected during SARS COV-2
which means that the level of testosterone will be reduced
during the acute phase of SARS COV-2infection. We will
review the research which could prove this relation.

First, Retrospective study which was done in Wuhan
leishenshan Hospital in china and published on March 2020
[2] and involved (81 male patients) aged from 20-45 years
(median 38 years) with SARS COV-2 infection and
compared to 100 healthy men SHOWED significant increase
in luteinizing hormones but decreasing testosterone/LH
ration and decrease in follicular stimulating hormone level
(FSH) /LH level which could be indicator of testicular
damage during COV SARS-2, However it is difficult to
confirm if the testicular damage happened due to SARS
COV-2 OR it is related to increase the body temperature
during the infection which can lead also to testicular
damage.

Study was published November 2020 [4] which included 44
patients aged between 18-50 years old (median age 35.5
years) who presented to COVID-19 outpatient clinic and
classified according to be polymerase chain reaction (PCR),
and presence of pneumonia in thoracic computed
tomography. It was found that 24 patients COVID-19 PCR
positive and by evaluation of FSH, LH, Testosterone levels,
it was found that there is no difference between FSH,
Testosterone in the patients who is COVID-19 PCR positive,
and the patient who had negative COVID-19 PCR but (LH)
was significantly higher in the COVID-19 PCR positive test.
Also 23 Patients who have proven to be COVID-19
pneumonia based on the thoracic Computed Tomography
(CT) showed Total Testosterone was significantly low. FSH
and LH showed NO significant change in levels.

Another cohort study was published in September 2020 [3]
and included 221 patients who was confirmed SARS COV-2
And Patients was divided into 3 groups: asymptomatic
patients (n: 46), symptomatic who didn’t need intensive care
unit (ICU) (n: 129) and patients who needed intensive care
unit (n: 46) and the results was That patients with low or
baseline testosterone had high probability of intensive care

admission also accompanied with higher mortalityrate.
interestingly it was also found that patients who had pre
COVID-19 serum Testosterone level showed significant
decrease of testosterone level during the COVID-19
infection.

2. Conclusion

During the acute infection of the SARS COV-2 Testosterone
level will decrease, also low testosterone level could be
considered one of the comorbidities which can increase the
severity of SARS COV-2 and increase the risk of need of
assisted ventilation. But generally, Relation between SARS
COV-2 and testosterone in males is still not clear and will
need a lot of research to be done at the area before we will
be able to get to the final answer about this relation.
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