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ABSTRACT

Blood-testis barrier is body’s innate mechanism to defend germ cells by creating a physical and immunological barrier. But some
viral infections are known to evade it. As ACE2 and TMPRSS2 are present all over the body including male reproductive tract, it is
worth exploring how coronavirus disease (COVID-19) could possibly affect male fertility. A review of literature was done using search
engines like PubMed, Medline, Google Scholar, etc., and all the latest articles up to May 2021 were considered. Some studies have
substantiated the presence of orchitis in COVID patients using semen and tissue samples. Though most studies report the absence
of virus in testis, involvement of seminiferous tubules has been seen in pathological analysis suggesting defective spermatogenesis.
This can be primarily attributed to inflammation and increased vascular permeability. Other factors that could affect male fertility
are fever, autoimmune response, drugs, and erectile dysfunction. Male fertility is an important aspect of health care and must be
looked into. Further studies can be done to understand host immunity towards SARS-CoV-2 in the testis. It will be worthwhile to
know whether viral orchitis and its sequelae are acute or chronic in nature, and if they are reversible. Effect of the virus on female
reproductive tract can also be assessed further. Counselling can be given to affected/recovering patients along with correct selection
of drugs to prevent these long-term complications.
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protease TMPRSS2 receptor to cleave S spike protein of the
virus and lets it enter the cells as well as infect them. The

Introduction

COVID-19 has led to unprecedented morbidity and mortality
worldwide. Its pathogenesis includes several mechanisms

reason why the virus affects so many organs is the presence
of ACE2 receptor in different parts of the body including

like cytokine storm, dysregulation of Renin Angiotensin blood vessels, heart, lungs, kidney, etc.!"

Aldosterone system (RAAS), microvascular thrombosis,
increased vascular permeability, antibody dependent Though many studies have focused on clinical aspects of COVID,
not many studies have explored the long-term sequelae of
SARS-CoV-2 specifically in the male reproductive system. ACE
2 receptors are known to exist in the male reproductive system
in Spermatogonia, Leydig, and Sertoli cells.! TMPRSS2 is also

highly expressed in the epithelium of prostate and prostate

enhancement, hypoxaemia and secondary sepsis leading to
acute respiratory distress syndrome (ARDS), respiratory
failutre, sudden cardiac arrest, and multi-organ damage.l'*! The
virus SARS-CoV-2 binds to ACE2 receptor, which triggers
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luminal cells along with Leydig cells. It is regulated by androgens
and is a component of seminal fluid.® Hence thete is a high
possibility that SARS-CoV-2 can affect male reproductive system,
which has been discussed in this review article.
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Evidence of Involvement of Male
Reproductive Tract

In 2020, first known case of orchi-epididymitis was reported in a
boy with COVID." In another study, 19% (6 out of 34) patients
had scrotal discomfort due to viral orchitis around the time of
infection but there was no evidence of SARS CoV-2 in the semen
samples collected after a month.”! Cellular changes were found
in Sertoli cells suggesting seminiferous tubular injury, decrease
in Leydig cells, and mild lymphocytic inflammation in a study
with no evidence of SARS-CoV-2 in the testis.”! One research
reported that 8 out of 12 patients had normal semen quality
with no evidence of virus in any semen sample whereas LH was
increased with low testosterone in these COVID patients.'”! Low
testosterone (total and free) has been found in COVID patients
and is linked with ICU transfers and mortality.l'"" ") On the other
hand, there is some evidence that suggests presence of virus
in 6 out of 38 individuals, mostly in the acute phase of disease
as compared to recovering patients.'! It has been suggested
that COVID-induced vasculitis, coagulation abnormalities, and
segmental vascularization of testis might attribute to orchitis
like findings.!"”!

In a study done on 100 patients, erectile dysfunction (ED) was
found to be mote prevalent in COVID positive patients.!” It has
been attributed to endothelial damage causing impaired vascular
integrity, psychological distress, subclinical hypogonadism due to

testicular damage and cardiorespiratory complications.!'”

Theories of Pathogenesis of COVID in Testis

Normally, blood-testis barrier (BTB) creates a physiological,
anatomical, and immunological divide in the seminiferous
tubules and segregates it into two compartments—basal and

adluminal.l"®

| Blood—testis bartier creates an immune privileged
apical compartment for spermatogenesis to occur, preventing
an attack of individual’s immunity against germ cells."! Cettain
viruses (eg Mumps, Zika) have the ability to penetrate the bartier
as the viral load increases, and cause inflammation, apoptosis,
free radical damage resulting in orchitis, thus affecting male
fertility.** Though Sertoli cells have immunosupptessive action
and reduce testicular damage due to viruses, inflammation could

temporarily affect blood testis bartier.!
Several mechanisms could contribute in pathogenesis [Figure 1].

It has been seen that downregulation of ACE 2 receptors may
not contribute to infertility per se but direct invasion of virus
by ACE 2 receptors as well indirect inflammatory response may
affect male reproductive health.”? Although ACE 2 participates
in spermatogenesis, it has been observed that ACE2 null male
mice are fertile suggesting that other rescue mechanisms like
testis ACE1 and ACE3 come into play in ACE deficient mice.**"
However, in SARS infection ACE 2 expression can be increased
thus causing dysfunction of cells due to the viral invasion.”!
Production of excessive cytokines like IL-10t, IL-13, 1L-6, and
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Figure 1: Factors causing male infertility in COVID patients

TNF-o due to viral infection can compromise blood testis barrier
by affecting endothelial integrity and vascular permeability, thus
impairing spermatogenesis.”! Autoimmune response could
be seen due to proinflammatory cytokines.®! Testosterone
production could be reduced due to general immune response
mediated by T lymphocytes and macrophages.®”

be detrimental to male fertility as spermatocytes and spermatids

! Fever may also

are sensitive to temperature.’ Certain drugs like ribavirin,
lopinavit/ritonavit, glucocorticoids, chloroquine phosphate, etc.,

have been found to affect spermatogenesis in rat studies.®"

Future Directions and Implications

SARS-CoV-2 can affect male fertility. Many studies have shown
lack of virus in the semen samples of COVID patients, however
there is growing evidence of impaired spermatogenesis and ED
in COVID patients. This poses doubts on whether the virus is
able to evade the blood testis barrier by itself or affects male
reproductive system indirectly by inflammatory response. What s
the role of Sertoli cells/host defence in preventing viral invasion?
Is orchitis a transient effect of acute infection that shall subside
with time or more chronic in nature? Are these effects reversible?
Another relevant area of research could be about recommended
drugs and their dosage that could be considered safe to prevent
these complications. Further studies can be done on female
reproductive system as well. In this COVID pandemic, male
fertility is an important aspect that must not be ignored. It can
be suggested that suitable advice on conception and assisted
reproductive techniques must be given to couples/recovering
patients as a part of therapy.
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