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The Intersection of COVID-19 and Reproductive Health: A Literature Review 
on Male Fertility Challenges

Abstract

Objective: To highlight the impact of viral infections including COVID-19 as well as the need for an evaluation of reproduc-
tive function in patients carrying COVID-19.

Materiel and Methods: It is a literature review, narrative and non-systematic of articles published in French and English on 
the impact of viral infections including Covid-19 on reproductive function.

Results: The 2019 new coronavirus (COVID-19) pandemic was a public health emergency with an enormous impact on hu-
man health and life. COVID-19 has a respiratory tropism known by the damage of several other organs; as one can even have a 
reproductive health problem in humans by impaired reproductive function. Several studies have objectified and demonstrated 
the presence of viruses in sperm as well as their great durability in this fluid compared to other biological fluids. Also, other 
studies have confirmed the absence of SARS-CoV in human sperm in the same way as the absence of evidence of expression 
of ACE2 and TMPRSS2 in terms of expression of the RNA virus. However, more in-depth studies are essential to highlight the 
impact of Sars-Cov-2 on human reproductive function.

Conclusion: Given this, several more in-depth studies should be essential to measure the short and long term effects of SARS-
CoV-2 infection on the human reproductive system.
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Introduction
Male infertility accounts for 50% of infertility cases and affects 
approximately 15% of couples worldwide, with inflammation 
and infectious origins being key etiological factors [1,2]. Vi-
ral infections have been identified as significant contributors 
to male reproductive system damage, with viruses like HIV, 
HBV, MuV, SARS-CoV, and SARS-CoV-2 showing negative 
effects [2,3].

SARS-CoV-2, the virus responsible for the COVID-19 pan-
demic since December 2019, has garnered global attention due 
to its rapid spread and diverse impact on various bodily sys-
tems beyond the respiratory tract [4]. Of particular concern is 
the high expression of ACE2 receptors, crucial for viral entry, 
in testicular cells, raising questions about potential impacts on 
male reproductive health and fertility [3,5]. Reports of orchitis 
in deceased COVID-19 patients and the presence of the virus 

in seminal fluid further highlight these concerns [2,6].
This literature review aims to delve into the repercussions of 
SARS-CoV-2 infection on male reproductive health, encom-
passing aspects such as reproductive system functionality, 
gametes, and male gonadal function [1,5]. Multiple studies 
have highlighted the elevated ACE2 expression in various tes-
ticular cell types, indicating a susceptibility to direct viral dam-
age [3,5].

Given the known vulnerabilities of the blood-testes barrier to 
viral invasion, as evidenced by previous cases involving vi-
ruses like HIV and hepatitis causing testicular damage and in-
fertility, understanding the potential impact of SARS-CoV-2 
on male fertility is crucial [3,7]. This review will explore both 
the direct effects of the virus on reproductive tissues and the 
secondary effects stemming from immunological and inflam-
matory responses [1,6].
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Materiel and Methods
Define Research Objectives: Review literature in both French 
and English languages on the impact of viral infections, with a 
focus on COVID-19, on reproductive function.
Explore how viral infections, including COVID-19, affect var-
ious aspects of reproductive health, such as fertility, gamete 
function, and hormonal regulation.

Search Strategy: Utilize databases that include French and 
English articles, such as PubMed, Google Scholar, and specific 
French-language databases.
Incorporate keywords related to viral infections ("viral infec-
tions," "COVID-19 impact on reproductive function," "viral 
effects on fertility") and reproductive health ("reproductive 
function," "fertility," "gamete function").

Include additional terms specific to COVID-19 ("COVID-19," 
"SARS-CoV-2," "coronavirus impact on fertility").
Inclusion and Exclusion Criteria: Include peer-reviewed ar-
ticles and scholarly literature published in French and English.
Focus on articles that discuss the impact of viral infections, in-
cluding COVID-19, on reproductive function, fertility, gamete 
function, and hormonal regulation.
Exclude non-peer-reviewed sources, opinion pieces, and stud-
ies not directly addressing the impact of viral infections on re-
productive health.

Data Collection and Analysis: Extract relevant data from se-
lected articles, including study objectives, methodologies, key 
findings related to the impact of viral infections on reproduc-
tive function, and specific effects of COVID-19 on fertility and 
gamete function.
Analyze the collected data to identify patterns, trends, and no-
table findings across the reviewed literature.
Quality Assessment: Evaluate the quality of included studies 
based on study design, methodology, sample size, and statisti-
cal analysis. 

Consider the credibility and reliability of the findings to ensure 
the validity of the review.
Synthesis and Conclusion: Synthesize the findings from the 
reviewed literature to provide a narrative overview of the im-
pact of viral infections, including COVID-19, on reproductive 
function.
Discuss the implications of these findings for understanding 
viral effects on fertility, gamete function, hormonal regula-
tion, and potential implications for clinical practice and public 
health.

Results
The 2019 novel coronavirus (COVID-19) pandemic emerged 
as a significant public health crisis, profoundly impacting hu-
man health and well-being. Beyond its well-documented respi-
ratory tropism, COVID-19 has raised concerns about poten-
tial effects on various organ systems, including reproductive 
health. Studies have increasingly focused on investigating the 
presence of viruses in sperm and their implications for human 
reproductive function. Notably, recent research has revealed 
the presence of viruses in sperm and highlighted their extended 
durability in seminal fluid compared to other biological fluids. 
However, conflicting findings exist, with some studies report-
ing the absence of SARS-CoV-2 in human sperm and lacking 
evidence of ACE2 and TMPRSS2 expression, essential recep-
tors for viral entry and replication.

Despite these initial findings, the impact of SARS-CoV-2 
on human reproductive function remains a topic of ongoing 
research and debate. While some studies suggest a potential 
risk of impaired reproductive function due to viral presence 
and persistence in seminal fluid, others emphasize the need 
for more comprehensive and in-depth investigations. Further 
studies are essential to elucidate the mechanisms underlying 
the potential impact of SARS-CoV-2 on human reproductive 
health, including its effects on gamete function, hormonal reg-
ulation, and fertility outcomes.

Methodologically robust studies, incorporating advanced 
techniques such as viral detection assays, RNA expression 
analyses, and longitudinal assessments of reproductive param-
eters, are warranted to provide a clearer understanding of the 
relationship between COVID-19 and reproductive function. 
Moreover, consideration of confounding factors such as co-
morbidities, medications, and immune responses is crucial in 
interpreting study findings and determining the true extent of 
any reproductive health implications.

The findings from this literature review underscore the com-
plexity of the interplay between viral infections, such as COV-
ID-19, and human reproductive health. While initial evidence 
suggests the potential presence of the virus in seminal fluid 
and its persistence, more rigorous and comprehensive studies 
are needed to establish causal relationships, assess long-term 
effects, and inform clinical practice and public health interven-
tions. Collaborative efforts among researchers, clinicians, and 
public health authorities are paramount in advancing our un-
derstanding of COVID-19's impact on reproductive function 
and ensuring evidence-based strategies for mitigating potential 
risks and addressing fertility-related concerns in affected indi-
viduals

Discussion
The possibility that COVID-19 virions might interact with hu-
man spermatozoa and disrupt male fertility. This prediction 
was based upon a proteomic analysis of these cells, indicating 
that they possess the entire repertoire of receptors needed to 
support angiotensin signaling, including ACE2—the cellular 
entry point for coronavirus infection. Because the angiotensin 
system is known to play such an important role in the main-
tenance of sperm viability and function, it was proposed that 
contact with the virus would have adverse reproductive con-
sequences for infected males. It was also suggested that active 
COVID-19 infection dramatically reduced the testosterone-to-
LH ratio, suggesting a significant impact on the responsiveness 
of Leydig cells to LH stimulation [5,8].

The novel corona viruses belong to Coronaviridae family that 
are enveloped viruses with a positive-sense single-strand RNA 
of around 32 kb. The viral molecules comprise 4 main structural 
proteins including the spike, membrane, envelope protein, and 
nucleocapsid. The spike protein protrudes from the envelope 
of the virion that described to play a critical role in the receptor 
host selectivity and cellular adhesion. Recent studies reported 
that SARS-CoV and SARS-CoV-2 spike proteins interacted 
with angiotensin-converting enzyme 2 (ACE-2). In addi¬tion, 
other cellular receptors also reported to play a secondary role 
in the viral adhesion such as the C-type lectin CD209L and 
DC-SIGN binds to SARS-CoV. Nevertheless, ACE-2 appears 
to be the vital functional receptor for the SARS-CoV and prob-
ably for SARS-CoV-2. The interaction between the viral pro-

https://dx.doi.org/10.46998/IJCMCR.2024.40.000982


 ijclinmedcasereports.com                                                                                                                                           Volume 40- Issue 2

3

tein and its receptor in the cell membrane is a key process in 
the replication cycle. Moreover, the efficiency of viral infection 
is significantly dependent on this process [3].

The main pathological mechanism of cellular damage and di-
rect cell infection is through binding to ACE2 receptors and in-
vasion of cells. High ACE2 expression in testis makes testicles 
and spermatogenesis the potential target sites of the virus, so 
the virus is assumed to be a potential risk for infertility [4].

Other entry factors have also been found to be expressed 
throughout male reproductive tissues. CD147 receptors are ex-
pressed in all testicular cells, with maximum expression in dif-
ferentiating gametocytes . Endosomal cysteine proteases such 
as CTSB and CTSL are abundant in Leydig cells, Sertoli cells, 
seminal vesicles, the epididymis, and germ cells and partici-
pate in the priming of S protein . Expression of TMPRSS2, an 
important serine protease needed for viral entry into the host, is 
also evident in primordial germ cells and the acrosomal region 
of developing spermatogonia . Finally as per the human protein 
atlas, neuropilin-1 (NRP-1) is expressed in Leydig cells and 
seminal vesicles [9].

The highest expression of ACE-2 was reported in 30-year-old 
patients, which is higher than those in their twenties, while 
60-year-old patients showed the lowest level of expression 
of ACE-2. This may suggest that young male patients are at 
higher risk of testicular dys¬function by COVID-19 infection 
than older male patients. The severity and mortality rates of 
COVID-19 progression varied by sex, which may be related 
to the influence of hormones on the body’s response to SARS-
CoV-2 infection [3,10].

way ; an increase in local ROS generation as a result of sperm 
phagocytosis by leukocytes responding to elevated levels of 
angiotensin II ; and oxidative stress created by the proinflam-
matory cytokine storm that accompanies COVID-19 infection. 
The suggested involvement of oxidative stress in mediating 
the impact of COVID-19 on male reproductive competence 
has led Marin et al. to advocate the potential benefits of anti-
oxidant (astaxanthin) treatment in the accompanying Letter to 
the Editor [8].

Most semen studies have involved recovering patients and 
have found that after 1 month, recovering patients did not have 
detectable levels of SARS-CoV-2 in their semen . Thus, Temiz 
et al. could detect a deterioration of sperm morphology fol-
lowing infection, while Ruan et al. found that no SARS-CoV 
2 RNA was detected in any of the patients, however, sperm 
concentration count and motility were reduced [8,11].

By contrast, Gacci et al. concluded that 25% (11/43) of men 
recovering from COVID-19 infection exhibited a severe dis-
ruption of their semen profile, with a majority (8/11) being 
azoospermic, the degree of spermatogenic disruption being 
significantly correlated with disease severity. In another small 
study, Li et al. found that 39% (9/23) of recovering COVID 
patients were suffering from oligozoospermia, while their se-
men profile was frequently characterized by elevated levels of 
leukocytic infiltration [8].
In addition, Erbayand et al. reported the results of sperm tests 
performed both before and after infection with SARS-CoV-2. 
Moderately symptomatic individuals had significantly lower 
total viability and progressive motility results. In the moder-
ately symptomatic group, overall sperm parameters, including 
sperm volume, were reduced considerably . Twenty-four male 
COVID-19 survivors were also analyzed by Pazir et al.  .Both 
total sperm motility and total sperm volume were statistically 
significantly reduced after COVID-19 [10].

Table 1 : Expression of ACE-2 in various human tissues.

Tissues Organ/systems
Alveolar epithelial cells Lung
Enterocytes Small intestine
Arterial smooth muscles Blood vessels
Cholangiocytes Bile duct/Liver
Islets Pancreas
Myocytes and Fibroblasts Cardiovascular
Proximal Tubule Renal
Urothelial Bladder
Mucosa Oral cavity

Following the epidemic of SARS-CoV infection in 2002, or-
chitis was recognized as a complication of SARS. The possible 
damage to testicles impairs spermatogenesis and extensive 
spermatogenic cell disruption in SARS. As an abnormal mani-
festation, La Marca et al. reported severe bilateral testicular 
pain in the scrotum and inguinal lymph nodes in a 43-year-old 
man with low-grade fever and delayed onset of dyspnea and 
other symptoms, related to SARS-COV-2. But, no redness and 
swelling were reported. They postulated that testicular pain 
could be related to epididymitis following SARS-COV-2 in-
fection. Similarly, Feng et al. reported that among 6 patients 
who displayed mild to moderate symptoms of SARS-COV-2 
(19%) reported scrotal discomfort and confirmed viral orchi-
tis . In another study, 2.7% of severe SARS-COV-2 patients 
showed orchidoptosis [4].

It was also speculated that infection would lead to a series 
of detrimental changes in the male tract associated with the 
creation of significant oxidative stress. These changes include 
the generation of reactive oxygen species (ROS) by the sperm 
mitochondria as these cells engage the intrinsic apoptotic path-

Table 2: Results of different studies showing the link between 
covid 19 and testicular damage.

STUDIES RESULTS

La Marca et Al Sever bilateral testicular pain => epi-
didymitis

FENG ET AL 19 % of patients with mild and moderate 
COVID19 symptoms had orchitis

Ning j et al 2.7% of severe SARS-COV 2 patients 
showed orchidoptosis

Table 3: Different studies showing semen profile damage post 
SARS-COV 2.

STUDIES RESULTS
thus, temiz et al Deterioration of sperm morphology

RUAN ET AL Motility and concentration count re-
duced

gacci et al

25% of recovered men from covid-19 
exhibited a sever disruption of their 
semen profile , with majority of them 
18% being azoospermic 

LI ET AL 39% of recovering COVID-19 patients 
suffe from oligozoospermia

Pazir et al Total sperm motility and total sperm 
volume were reduced after COVID-19

Induction of LH and T production is necessary for spermato-
genesis.
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Any damage to Sertoli or spermatogenic cells may cause sper-
matogenic failure and lead to male infertility. Spermatogenesis 
and androgen secretion are two major roles of the testis [4].

It is suspected that SARS-CoV-2 causes low levels of LH, folli-
cle-stimulating hormone (FSH), and T by triggering inflamma-
tory responses that impair the normal function of the hypotha-
lamic–pituitary–testicular (HPT) axis. In COVID-19 patients, 
the ratio of T to LH and FSH to LH was significantly reduced, 
but T levels were comparable. This may be the first definitive 
evidence that COVID-19 affects testicular sex hormone pro-
duction. Still, it should be followed up with a more in-depth 
study of seminal fluid from COVID-19 patients to determine 
the effects of the virus on sperm quality. There are discrepan-
cies with this notion, however, as recent reports have shown 
that COVID-19 patients have lower blood T levels, higher LH 
levels, and lower T to LH ratio than healthy men [10].

The evidence on the effect of SARSCoV- 2 on male sex hor-
mones among young patients that had recovered from SARS-
CoV-2 infection. Although serum T did not statistically change, 
they confirmed that male gonadal function may be impaired 
through the SARS-CoV-2 infection because a significant in-
crease in serum LH level was observed, which decreased the 
T/LH ratio and FSH/LH ratio in patients that had recovered, 
compared to their healthy counterparts [4].

Several studies examined sex hormone levels in COVID-19 
patients during recovery and compared them to sex hormone 
levels during hospitalization or before infection. A study by 
Karkin et al. found that TT levels were higher and LH levels 
were lower before COVID-19, while the difference in FSH lev-
els was not statistically significant [10].

Weijie et al. showed that a lower T:LH ratio is correlated 
with greater AST, CRP, and AMH levels, however only CRP 
is significantly correlated. Produced by the liver in the acute 
phase of inflammation throughout the body, a rapid increase in 
CRP levels were found to occur in severe cases, compared to 
non-severe cases of SARS-CoV-2. In SARS-CoV-2, elevated 
CRP levels are accompanied by the production of abnormal 
cytokines such as interferon, which influences the function of 
the testes and spermatogenesis . In the early stages of SARS-
Cov-2 infection, the CRP levels are positively correlated with 
lung lesions with demonstrated severity of the condition which 
is used as a key indicator for disease monitoring. Also, Giulia 
and associates reported that in SARS-CoV-2 recovered pa-
tients, total testosterone (TT) level was negatively associated 
with the CRP level [4].

Fevers are the body’s response to systemic inflammation, and 
over 80% of COVID-19 patients are reported to develop a fe-
ver, which tends to be prolonged with an average duration of 
10 days [11].
It’s characterized by an oral temperature of 37.7°C and above. 
Body temperature in a healthy person ranges from 36.1°C to 
37.2 and is crucial to maintain the normal physiology of the 
body. Disruption of thermal homeostasis impairs the proper 
activity of organs, including those involved in reproductive 
biology.. Slight changes in testicular temperature can cause in-
cidences of morphological abnormality in developing sperma-
tozoa and spermatids. Additional body temperature increases 
also curtail the sperm-storage capacity of the cauda epididy-
midis [9].

Furthermore, it has been reported that a fever of > 39°C for 
over 3 days can lead to significant reduction in semen concen-
tration and motility. Fever of up to 41.2 °C for 10 days was suf-
ficient enough to impair spermatogenesis in typhoid patients, 
leading to an azoospermic state [9,11].

Excess temperature could also invite germ cell apoptosis , and 
Leydig cells are vulnerable to morphological deterioration fol-
lowing exposure to high temperature . Finally, hypothermic 
states promote the death of Sertoli cells, which might hamper 
sperm quality and fertility [9].

Conclusion
The COVID-19 pandemic is an ongoing biological disaster af-
fecting the human population through multiple avenues. Re-
productive organs are sensitive to pathogenic insult, and hence 
might be targeted by SARS-CoV-2 infection. SARS-CoV-2-in-
duced ACE-2 shedding, cytokine storm, oxidative stress, and 
elevated body temperature are all potential threats to reproduc-
tive health and physiology.
While much is left to be studied, COVID-19 does appear to im-
pact male fertility, at least temporarily. From review of the cur-
rent literature, it has become evident that COVID-19 can lead 
to a reduction in testosterone production and a state of tempo-
rary hypogonadism . It was originally hypothesized that since 
the testes are prone to direct infection by the SARS-CoV-2 vi-
rus due to their ACE2 expression, male fertility is adversely 
affected. Although controversy remains, the data supports that 
a reduction in testosterone production is more likely associated 
with indirect testicular damage due to systemic or local inflam-
mation. Additionally, with the rapidly evolving pandemic, it is 
important to maintain vigilance for potential interventions and 
delays of care that can lead to lasting effects on fertility.

Due to the presence of entry factors for SARS-CoV-2 in various 
reproductive tissues, virions can invade reproductive organs 
and might disrupt the fertility efficiency of couples planning 
to conceive in the near future. Orchitis, low sperm quality and 
oligozoospermia, are even evident in some COVID-19 cases.
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