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SARS-CoV-2 and the reproductive system:
known and the unknown..!!
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Abstract

Background: COVID-19 is the most recent zoonotic outbreak of coronaviruses. Mostly, it invades the cells of the
respiratory system by binding to the receptor angiotensin-converting enzyme 2 (ACE2) which is also present in
other organs like the kidney, testis, ovaries, breast, heart, and intestine, rendering them prone to be infected. The
reproductive potential is a must for the sustenance of any species and it is our prime duty to safeguard the
reproductive system of the present generation from such a deadly virus. The previously reported coronaviruses like
severe acute respiratory syndrome coronavirus (SARS-CoV) had a detrimental impact on reproductive organs. There
is a dearth of sufficient research to provide substantial evidence for the harmful effects of this novel virus on the
reproductive system. Hence, our review compiles the knowledge available until now to boost research in this
regard and to take the necessary steps in time.

Main body of abstract: Here we tried to compile all the data available on the effect of SARS-CoV-2 on the reproductive
system as well as vertical transmission of the virus. All related articles published from February to August 2020 were reviewed
and thoroughly analyzed. SARS-CoV-2 has been found to affect the sperm concentration and motility, thus degrading the
fertility of males. In females, it is suspected that this virus affects the oocyte quality and ovarian function, resulting in infertility
or miscarriage. Traces of SARS-CoV-2 virus have also been found in the breast milk of the infected mothers and the semen
of infected males. Vertical transmission of SARS-CoV-2 has also been reported in some cases.

Conclusion: Based on the literature review, SARS-CoV-2 seems to have the potential of affecting both male and female
reproductive tracts. This review brings together the findings and observations made in the area of reproductive health
during the current pandemic. The reproductive system of the young population is preordained for subsequent disorders,
infertility, reduced sperm count, and motility. Therefore, the research and medical practices should focus on possible
vulnerability being posed by SARS-CoV-2 to the gametes and future generations. We, hereby, recommend close monitoring
of young and pregnant COVID-19 patients concerning reproductive health with utmost priority.
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Background
The disease COVID-19 (coronavirus disease 2019),
which occurs due to severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), was recognized as the glo-
bal pandemic on March 11, 2020, considering the num-
ber of people infected and fatalities caused [1]. Till
September 14, 2020, around 29,189,557 confirmed cases
of coronavirus and 928,333 deaths have been reported
due to SARS-CoV-2 worldwide. In India alone, around
4,846,427 cases were confirmed with 79,754 reported
deaths [2]. SARS-CoV-2 shares 76% amino acid hom-
ology with the previously reported SARS-CoV and en-
ters the target host cells through a similar route [3].
Viral entry requires the binding of SARS-CoV-2 through
its spike (S) glycoprotein to the host receptor
angiotensin-converting enzyme 2 (ACE2). The viral
entry is further processed by the transmembrane serine
protease 2 (TMPRSS2) which cleaves and brings about
the conformational change in the spike protein permit-
ting the permanent fusion of the cell membranes of virus
and host cell [4, 5]. In broad terms, the SARS-CoV-2 is
believed to affect mainly the respiratory system; how-
ever, other organs such as kidneys, heart, breasts, intes-
tine, testes, and ovaries, etc., have also been reported as
the target organs of SARS-CoV-2 infection [6].
The infection of the reproductive system calls for

greater attention because it not only affects the current
generation but may also extend up to the future progeny
through impaired gametes. Till today, several studies
have asserted the effect of SARS-CoV-2 on both male as
well as female reproductive system including the vertical
transmission of the virus [7, 8] but a definite conclusive
report is not yet available, because of the difference in
study samples, collection techniques, ethnicity, and
above all the pandemic is still active. Besides, we are still
ignorant of the fact that what differentiates symptomatic
and asymptomatic populations? The objective of the
present review is to compile and summarize all the avail-
able studies suggesting the potential risk of SARS-CoV-2
on the reproductive system as well as evaluating the ef-
fects of the current pandemic with comparison to previ-
ous coronavirus outbreaks so that extensive research
and timely initiatives can be carried out for the protec-
tion of overall reproductive health.

Main text
Extensive literature exploration was done using PubMed,
Google Scholar, Scopus, and MEDLINE databases regard-
ing the role of SARS-CoV-2 on both male and female re-
productive systems as well as vertical transmission. The
keywords used for our search strategy were SARS-CoV-2,
COVID-19, testes, ovaries, breast, placenta, ACE2, and
maternal-fetal transmission. Papers published from Febru-
ary 2020 onwards were thoroughly searched in all

databases, and for comparison to previously reported
SARS coronaviruses, some previous studies were also in-
cluded. The studies evaluated for this narrative review
mainly include case reports, case-control studies, cohort
studies, and systematic reviews. The studies published
without peer-review were not included in the present
review.

Origin and mode of action of SARS-CoV-2
It is believed that SARS-CoV-2 has been originated from
bats, and after undergoing several mutations, it becomes
capable of infecting humans [9]. Pangolin is believed to
be the intermediate host of the SARS-CoV-2 [10]. A
spike protein-containing variable receptor-binding do-
main (RBD) covers all the SARS-related coronaviruses.
Binding of the RBD to angiotensin-converting enzyme 2
(ACE2) receptor facilitates the viral entry into target
cells. Genomic sequencing data revealed that the RBD of
SARS-CoV-2 is a mutated version of its most closely re-
lated virus, RaTG13, sampled from bats (Rhinolophusaff-
nis) [11].
SARS-CoV-2 resembles the previously reported SARS-

CoV due to their genetic similarity (76% amino acid
homology) as well as their mode of action. In the lungs,
binding of SARS-CoV with the angiotensin-converting
enzyme 2 (ACE2) receptors triggers a surge of inflam-
mation in the type II pneumocytes [12]. SARS-
coronaviruses follow the same mechanism as employed
by influenza and human metapneumovirus for entry in
the host cell where the spike protein of SARS-corona
virus binds to the ACE2 receptor and forms a complex
which is proteolytically processed by TMPRSS2 (type 2
transmembrane protease) resulting in cleavage of ACE2
and spike protein activation [13, 14]. Thus, the cells on
which ACE2 and TMPRSS2 are concurrently present are
most prone to the infection of SARS-CoV [15]. Similarly,
SARS-CoV-2 uses receptor ACE2 for host cell entry and
cellular serine protease TMPRSS2 for S protein priming
[5]. Moreover, CD147 has also been reported to func-
tionally facilitate the cell entry of SARS-CoV-2 [16].
The angiotensin-converting enzyme 2 gene (ACE2)

also known as ACEH is located on Xp22.2 and encoded
by an 805-amino-acid-long protein. It belongs to the
family of the angiotensin-converting enzyme of dipepti-
dyl carboxydipeptidases [17, 18]. It is commonly
expressed in the cell membrane of the cells present in
many organs such as lungs, intestine, heart, kidneys, tes-
tes, and arteries [19–21].

SARS-CoV-2 and male reproductive system
It is now a well-known fact that males are more suscep-
tible to SARS-CoV-2 infection than females and the fa-
tality rate is also higher in them. The ACE2 receptors
are highly expressed in testes along with other various
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tissues of the body making it one of the targets for
SARS-CoV-2 [22]. Cells of seminiferous duct, sperm-
atogonia, Leydig cells, and Sertoli cells are four major
types of testicular cells showing high expression of
ACE2 [23, 24]. ACE2 expression was found to be
age-specific in males with a peak of the positive rate
being 30 years of age, which indicates that SARS-
CoV-2 can more likely infect young males than older
ones. Moreover, the positive rate of ACE2 is higher
in infertile men than normal fertile men which point
to the fact that reproductive disorders are caused by
ACE2-mediated pathways in SARS-CoV-2-infected
men and those with reproductive disorders are more
susceptible to SARS-CoV-2 infection [24].
Right from the onset of the pandemic, various studies

have been published reporting the effect of the SARS-
CoV-2 virus on the male reproductive system and the
presence of it in male gametes. In one such report by
Yang and colleagues, SARS-CoV-2 was detected in the
testes from one out of 12 patients by RT-PCR, who died
due to COVID-19. Also, the testes from COVID-19 pa-
tients significantly displayed seminiferous injuries, re-
duction in Leydig cells and mild inflammation [25]. But,
due to the small sample size of the study, it is not pos-
sible to state that testicular alterations are a result of the
direct or indirect effect of SARS-CoV-2 infection. A re-
cent study suggests that since Leydig cells express ACE2,
so there may be a direct correlation between the lower
level of serum testosterone and inflammatory cytokines
and the poor clinical outcomes among male patients in-
fected with SARS-COV-2 [26].
The cell-type-specific expression pattern analysis of

SARS-CoV-2 receptor ACE2 and entry-associated prote-
ase TMPRSS2, as well as their co-expression, confirmed
the ACE2 expression in myeloid cells, spermatogonial
stem cells and Leydig cells. TMPRSS2 is expressed pre-
dominantly in elongated spermatids as compared to
spermatogonial stem cells. Although a relatively lesser
number of spermatogonial stem cells were found to ex-
press ACE2 and TMPRSS2, cells co-expressing both
genes were extremely rare (0.05%). In these cells, the al-
ternative role of receptors and proteases was suspected
to mediate viral entry [8].
The occurrence of orchitis is a general phenomenon

associated with some men with SARS [27]. All SARS-
infected male patients observed profuse germ cell de-
struction due to which there was the scarcity of sperm-
atozoon in the seminiferous tubule and the thickness of
the basement membrane increased. Besides, SARS-CoV
was found in testicular epithelial cells and Leydig cells in
autopsies of two patients who died of SARS [28].
Moreover, various reports indicate that SARS-CoV-2

can operate via multiple mechanisms such as inflamma-
tory responses, oxidative stress, and apoptotic pathways,

etc., to interrupt male reproductive functions [29–31].
The SARS-CoV infections result in the overproduction
of reactive oxygen species that may accelerate the NF-
κB–TLR (nuclear factor kappa-light chain-enhancer of
activated B cells-toll-like receptor) pathways. This results
in releasing of cytokines which further exaggerates the
inflammatory response. Also, the orchitis induced by
SARS-CoV-2 infection can lead to oxidative stress in the
testis tissue [30]. This oxidative stress is known to cause
intracellular oxidative damage to spermatozoa via lipid
peroxidation of sperm membrane which leads to de-
terred semen quality and sperm functions, which in turn
imparts male infertility [32].
Although till now, there are not enough shreds of evi-

dence to prove that the male gametes may be affected by
SARS-COV-2 infection, it is conceived that the sperm-
atogenesis may be impacted due to the occurrence of
fever as this process is temperature-sensitive [33]. SARS-
CoV-2 has been found to induce impaired spermatogen-
esis and retarding sperm maturation which may be due
to the immune response in testis and epididymis in male
patients [34]. From February 2020 to August 2020, we
have found a total of seven papers (Table 1) in which al-
most every study claims that no evidence of SARS-CoV-
2 was found in the semen of males who recovered from
COVID-19 [35–40], except for one study [41] where
SARS-CoV-2 was found in the semen of six patients suf-
fering from COVID-19 out of total 38 tested patients.
This study by Li et al. raises the concern that SARS-
CoV-2 is capable of surviving in the semen of infected
male patients and may even persist in recovering pa-
tients. On the other hand, because of the inefficient
blood-testes/deferens/epididymis barriers and the exist-
ence of systemic local inflammation in the male repro-
ductive tract, SARS-CoV-2 may remain confined to the
male reproductive tract especially in testes due to its pri-
vileged immunity [41].
Although SARS-CoV-2 was not detected in semen or

testicular tissue in the majority of the abovementioned
studies except one, still the possibility of testes being a

Table 1 Various studies showing the results of semen samples
and testicular tissue tested for SARS-CoV-2

Study Date of
publication

No. of samples tested SARS-
CoV-2Semen Testicular biopsy

Song et al. April 16, 2020 13 - Negative

Pan et al. April 17, 2020 34 - Negative

Paoli et al. April 23, 2020 1 - Negative

Li et al. May 07, 2020 38 - 6 positive

Guo et al. June 29,2020 23 - Negative

Ma et al. July 04, 2020 12 - Negative

Holtmann et al. August, 2020 34 - Negative
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potential target for SARS-CoV-2 cannot be ruled out
because of the presence of ACE2 receptors on it.
Therefore, we recommend more follow-up studies
with a larger population size to investigate the repro-
ductive function of infected as well as recovered
COVID-19 male patients to benefit clinical practice
and public health.

SARS-CoV-2 and female reproductive system
Many epidemics causing viruses that are known to infect
mankind in the past have been reported to affect the fe-
male reproductive system. Therefore, various researchers
tried to find receptors of SARS-CoV-2 in the female re-
productive organs as well as other indirect effects of
SARS-CoV-2 on female reproduction.
Qiu and colleagues were the first who tried to detect

SARS-CoV-2 in the vaginal fluid of postmenopausal
women having COVID-19 infection. Even when the pa-
tient’s respiratory symptoms were severe, the results of
vaginal swabs were found to be negative for the presence
of SARS-CoV-2 [42]. Due to the sample size limitation,
this study could not draw any conclusion about the pres-
ence of SARS-CoV-2 in the reproductive organs of the
female. Similarly, in another report, vaginal swabs ob-
tained from the SARS-CoV-2-infected women were
found negative [43], but in one study [44], vaginal fluid
of a woman tested positive on the 7th and 20th days
after infection following a previous negative report at
the onset of the symptoms. Based on these reports, it
can be concluded that large population studies will be
required to draw any conclusion about the presence of
SARS-CoV-2 in the lower genital tract of females so that
due precautions and preventive measures may be
implemented.
Previously, ACE2 receptors were detected in the ovar-

ies of both reproductive-aged as well as postmenopausal
women [45]. Also, ACE2 is abundantly expressed in the
ovaries and the oocytes. Therefore, it could be possible
that SARS-CoV-2 may target the ovaries and oocytes
[46]. Also, in some previous reports, ACE2 mRNA was
detected in the uterus and vagina of humans [47] and
rat [48]. ACE2 is generally highly expressed in epithelial
cells as compared to stromal cells of the endometrium,
and expression of ACE2 is elevated in the secretory
phase as compared to the proliferative phase of the men-
strual cycle [47]. Further, in one study, ACE2 was found
highly expressed in female rats as compared to male rats
and the expression gets dramatically reduced with aging
in both genders [49]. Thus, based on these studies, the
possibility of SARS-CoV-2 infecting the organs of the fe-
male reproductive system is much greater and thus can-
not be undermined.
It can be hypothesized that SARS-CoV-2 strikes the

ovarian tissue and granulosa cells and thus hampers the

ovarian function and oocyte viability leading to infertility
and miscarriage. It may also mutilate the endometrial
cells, thus distressing the early embryo implantation
[31]. Currently, due to the lack of RNAseq data available
from human ovarian tissue, various researchers have
employed the information available from closely related
non-human primates as a substitute for human species
[8, 50]. However, such studies have their limitations and
cannot be considered decisive.
Furthermore, the scRNA sequencing data analysis of

seven ovarian cell types including oocytes and six som-
atic cell types (stromal cells, granulosa cells, smooth
muscle cells, natural killer cells, macrophages, and endo-
thelial cells) from non-human primate ovary showed
that the degree of ACE2 and TMPRSS2 coexpression in-
creased with oocyte maturity in the following manner:
primordial (17.0%), primary (39.0%), secondary (25.0%),
and antral (62.1%). ACE2 (100% cells) is more predom-
inantly expressed in oocytes than TMPRSS2 (37% cells)
suggesting that the latter may be a potential limiting fac-
tor for infection of the female gamete. The results of this
study [8] suggested that cumulus-enclosed oocytes are
unlikely to be susceptible to infection by SARS-CoV-2.
The risk of SARS-CoV-2 infection increases at the

time of assisted reproductive techniques to induce preg-
nancy. Invasive procedures such as transvaginal oocyte
retrieval increase the chance of infection as the viremia
is present in the SARS-CoV-2 patients [51].
Based on these observations, it is clear that we have

very little information about the risk of SARS-CoV-2 in-
fection on female reproductive organs. Also, no proper
guidelines for the safety procedures during assisted re-
productive technology have been put to action. It, there-
fore, becomes the need of the hour to put extensive
research in this field to evaluate the weight of threat be-
ing posed by SARS-CoV-2 on the female reproductive
system and then to design the safety measures to protect
the gametes in case they are in the line of threat.

Vertical transmission of SARS-CoV-2
It is very important to understand the risk of maternal
to fetal transmission of SARS-CoV-2 to prevent the fu-
ture generation from deadly SARS-CoV-2. Recently,
many reports were published related to placental abnor-
malities in the SARS-CoV-2-infected pregnant women
such as maternal vascular malperfusion of the placental
bed, extensive intervillous fibrin deposition, and chorio-
hemangioma [52–54]. Initially, it was thought that verti-
cal transmission of SARS-CoV-2 is not possible as in
some preliminary studies, the placenta was reported
negative for SARS-CoV-2 [31, 53, 55]. However, many
recent studies confirm the presence of SARS-CoV-2 in
the placenta which supports the theory of vertical trans-
mission of SARS-CoV-2 [56–58]. Penfield et al. have
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reported a study in which out of 11 placental or mem-
brane swabs sent following delivery, 3 swabs were posi-
tive for SARS-CoV-2, all in women with moderate to
severe COVID-19 illness at the time of delivery. This
was the first study to demonstrate the presence of
SARS-CoV-2 RNA in placental or membrane samples
[59]. While there were no clinical signs of vertical trans-
mission, their findings raise the possibility of intrapar-
tum viral exposure.
Recently, Vivanti and colleagues reported a trans-

placental transmission from a COVID-19-positive
mother to her neonate. The mother was infected in the
last trimester of pregnancy and the placenta was re-
ported positive for SARS-CoV-2 genes. SARS-CoV-2
was also detected in the blood samples from the mother
along with her neonate. A maximum viral load was de-
tected in the placental tissue than in the amniotic fluid
or maternal or neonatal blood. As per this report, the
trans-placental transmission might result in neonatal
viremia as well as placental inflammation [58].
Similarly, an Indian case study reported the strong

possibility of vertical transmission of SARS-CoV-2 from
a mildly symptomatic COVID-19-positive mother to her
child who significantly displayed the symptoms of
COVID-19 on day 2 of his life. RT-PCR test confirmed
the presence of SARS-CoV-2 on the umbilical stump,
placenta, and nasopharyngeal aspirate of the neonate
[56]. In this case, the transmission might have occurred
either via the trans-placental route or intrapartum.
In some studies, the specific antibodies such as IgG

and IgM were detected in the neonates of COVID-19-
positive mothers but SARS-CoV-2 was not detected in
the nasopharyngeal/blood samples of the newborns [60–
62]. Whereas, in many other studies, SARS-CoV-2 was
found in the neonates born to COVID-19-positive
mothers, but it could not be determined whether the
route of transmission was placenta, the amniotic fluid,
or the blood samples of both mother and fetus [63–67].
Based on all these reports, we can say that different

modes of the SARS-CoV-2 transmission are being un-
covered gradually and the possibility of vertical transmis-
sion cannot be denied. However, various facts limit the
possibility of vertical transmission. Firstly, viremia is
present in only 1% of total COVID-19 symptomatic pa-
tients which decreases the chances of maternal-fetal
transmission via the placenta. The placenta has a
maternal-fetal interface barrier which protects the fetus
from all kind of maternal infection. Also, the immune
cells of the placenta possess antiviral properties which
further prevent the entry of SARS-CoV-2 [68]. More-
over, the fact that the occurrence of placental infection
is very rare is further strengthened by the observation
that the cell receptor for SARS-CoV-2, i.e., ACE2, is
present at low levels in the human placenta during the

third trimester of pregnancy [69] while there are no data
on the expression of this receptor in 2nd and 3rd-
trimester placentas.
Despite all these facts, we cannot deny that ACE2 re-

ceptors might present in the placenta, which increases
the possibility of viral infection if the SARS-CoV-2 is
present in the blood of COVID-19-positive pregnant
women. Current literature is not enough to confirm ver-
tical transmission of SARS-CoV-2; therefore, we recom-
mend large population studies with better follow-up and
data analysis for establishing further guidelines and rec-
ommendations regarding the care of pregnant women
and their neonates during the current pandemic.

Breastfeeding and COVID 19
Breastfeeding is fundamental for the infant and young
child survival, nutrition and development and maternal
health. The World Health Organization recommends ex-
clusive breastfeeding for the first 6 months of life,
followed by continued breastfeeding with appropriate
complementary foods for up to 2 years and beyond [70].
Therefore, breastfeeding by a SARS-CoV-2-infected
mother to her child becomes worrisome and raises ques-
tions of infant safety.
Pereira and colleagues observed 22 COVID-19-positive

mothers and their newborns for a successive 1.8-month
follow-up period. Out of all 22 women, 20 (90.9%) chose
to breastfeed their babies. During the follow-up period,
no neonates were infected during breastfeeding and no
major complications were observed in their health. This
study recommended the continuation of breastfeeding in
COVID-19-positive mothers with adequate infection
control measures [71].
Similarly, a WHO report also observed the breast milk

samples of 46 mother-infant dyads for SARS-CoV-2
presence. All mothers were COVID-19 positive, while
only 13 infants were tested COVID-19 positive. Breast
milk samples from 43 mothers were negative for the
COVID-19 virus while samples from 3 mothers tested
positive for viral particles by RT-PCR. Out of the 3 in-
fants whose mothers’ breast milk had viral RNA parti-
cles, but not a live virus, one infant tested positive for
COVID-19 but infant feeding practices were not re-
ported in that case. The two other infants tested nega-
tive for COVID-19; one was breastfed, and the other
newborn was fed expressed breast milk after viral RNA
particles were no longer detected. In the single child
with COVID-19, it could not be found that through
which route or source the infant got infected, i.e.,
through breast milk or droplet from close contact with
the infected mother [72].
Furthermore, some other case reports have also vali-

dated the presence of SARS-CoV-2 in breast milk [73–75].
As per these reports, breast milk of three women was
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found positive for SARS-CoV-2 infection by RT-PCR out
of a total of six women. Only one neonate was tested posi-
tive for COVID-19; however, it was not clear that he was
infected through breast milk or some other source of in-
fection. All infants were free of any clinical complications.
Detection of COVID-19 viral RNA in breast milk is

not as much stronger evidence as the detection of the vi-
able and infective virus would have been. Transmission
of COVID-19 depends on the presence of a replicative
and infectious virus that is capable of reaching the target
sites in the infant and also to overcome the infant im-
mune system. Keeping all these facts in mind, WHO
recommends that COVID-19-positive mothers should be
encouraged to breastfeed their children as the benefits of
breastfeeding are always higher than the potential risk of
SARS-CoV-2 transmission [76].
The risk of transmission based on breastfeeding should

be quantified, compared, and evaluated by large sample
studies keeping in mind the benefits and necessity of
breastfeeding and infant nurturing interaction, only then
it can be encouraged or stopped in the case of COVID-
19-positive mothers.

The psychological effect of SARS-CoV-2 on reproductive
health
COVID-19 pandemic has had serious consequences on
reproductive and mental health everywhere in the world.
Women especially are at higher risk because of various
reasons such as their traditional role as caregiver, their
lack of authoritative power in their sexual and repro-
ductive health, and increased domestic violence inci-
dences. Reproduction and access to contraception are
basic human rights. Due to the COVID-19 pandemic,
the production and transportation of contraceptive com-
modities have been severely affected. This resulted in
unintended pregnancies which also lead to stress and de-
pression [77].
Depression and anxiety during pregnancy are associ-

ated with increased risk of preterm delivery as well as re-
duced cognitive and emotional development of infants
[78]. Further, an Italian cross-sectional study of 100
pregnant women reported a significant psychological im-
pact of the COVID-19 pandemic on the mental health of
these women [79]. Based on the aforementioned reports,
we can say that there is a strong need for intervention to
assess the mental health disorders among women during
the current pandemic period to avoid the overload of
fear and stress.
It is expected that psychological disorders and poor

male fertility are associated with each other. The de-
creased sperm quality and induced sexual dysfunction
lead to poor fertility in males which triggers the
stressors. Depressed sub-fertile men are observed to
have reduced secretion of sex hormone-binding globulin

and dehydroepiandrosterone sulphate is reduced in de-
pressed sub-fertile men [80]. In addition to decreased
male fertility, psychiatric distress also diminishes sexual
desire and causes erectile difficulties leading to sexual
inactivity. The chances of conception in the female part-
ners of psychologically stressed men were decreased as
compared to the female partners of psychologically
sound men [81]. Therefore, mental health becomes
equally important as physical health to improve repro-
ductive health in the current pandemic situations.
In case the psychological effects related to COVID19

become more severe and traumatic in women, this may
harm the oocyte quality and reproductive functions. In
most of the IVF cycles, the lower pregnancy rates are
found to be associated with the levels of adrenaline, nor-
adrenaline, adrenocorticotrophic hormone, natural killer
cells, etc., which are the common indicators of stress
[82]. Several studies claim that women having post-
traumatic stress disorder (PTSD) are more susceptible to
various sexual dysfunctions [83–85].

Conclusion
This review brings together the findings and observa-
tions made in the area of reproductive health during
the current pandemic. Since SARS-CoV-2 is a novel
virus and numerous studies concerning it are being
published regularly with the advancement in research,
so the data presented by upcoming new studies may
contradict our statements. The presence of SARS-
COV-2 in the semen of male patients rules out the
fact that avoiding contact with the patient’s saliva and
blood is sufficient to prevent the infection. At
present, only one study supports the presence of
SARS-CoV2 in the vaginal fluid. COVID-19 viral
RNA has been detected in the breast milk of infected
patients. Although there is not sufficient proof of risk
imposed by the traces of the virus, still the risk asso-
ciated with breastfeeding and infant nurturing should
be elaborately studied. As far as pregnancy is con-
cerned, severe COVID-19 cases are found to be asso-
ciated with premature labor and early delivery but
sufficient evidence could not be found to claim that
these changes are caused by SARS-CoV-2. The repro-
ductive system of the young population is preordained
for subsequent disorders, infertility, reduced sperm
count, and motility. Therefore, the research and med-
ical practices should focus on the possible vulnerabil-
ity being posed by SARS-CoV-2 on gametes and
future generations.
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