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In late 2019, a new coronavirus, SARS-CoV-2, started spreading in
China and resulted in the Covid-19 pandemic. SARS-CoV-2 is a respi-
ratory virus with a broad organ tropism gradually unveiled. Over 30
viruses infect male genital organs and semen, including viruses
whose tropism for the male genital tract and sexual transmission was
unexpected [1]. Several viruses also target the female genital tract
[2]. Infection of the genital tract is particularly problematic since (i)
male genital organs can act as viral reservoirs with persistent excre-
tion in semen, leading to sexual transmission by cured men (e.g. Zika
and Ebola viruses) [1,4], and (ii) the gametes and/or progenitor cells
may be infected [1,3]. This could pose an issue for both assisted
reproduction technologies (ART) and natural procreation.

The use of ART is growing, with millions of treatment cycles being
performed annually in the world to care for infertility, a disease,
which is a public health concern. During the acute phase of Covid-19
pandemic, fertility care has been postponed almost worldwide but is
currently resuming.

Data on SARS-CoV-2 in male and female genital tracts are very
scarce. It is crucial to assess the risk of viral transmission by genital flu-
ids and gametes in order to prevent transmission to the embryo and to
ensure laboratory safety during ART. Beyond ART, it is important to
evaluate the risk of sexual transmission of SARS-CoV-2 in real life.

SARS-CoV-2 was detected in the semen of patients in the acute
phase of Covid-19 (4 of 15) and in the recovery phase (2 of 23) in a
single study [5], whereas other reports did not detect viral RNA in
semen [6]. The cumulative number of patients tested is currently not
sufficient (n = 103) to estimate the frequency of SARS-CoV-2 in
semen. Moreover, the viral load, duration of excretion and infectivity
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of the viral material detected in semen are unknown. Importantly
also, it remains to be determined whether the cellular components of
semen (leukocytes, epithelial cells, and spermatozoa) are infected.

Based on known mechanisms of SARS-CoV-2 entry into cells (i.e.
requirement for dual expression of the ACE2 receptor and protease
TMPRSS2), transcriptomic and protein databases were screened for
relevant gene expression in genital organs. Overall, it appears that
while ACE2 is highly expressed in the testis, its co-expression with
TMPRSS2 transcripts is rare among the cell types tested (less than 0.1%)
[7]. Nevertheless, alternative cell targets for SARS-CoV-2 (i.e. basigin
receptor, BSG, and the lysosomal cysteine protease cathepsin L, CTSL),
appear to be widely expressed in testicular cells [7]. However, these
data need to be taken with caution without proper validation in situ at
both RNA and protein levels. Furthermore, conclusions on SARS-CoV-2
tropism cannot be drawn from the sole analysis of putative receptor
expression. In vivo and/or ex vivo studies are required to determine
whether SARS-CoV-2 can infect the genital tract.

Interestingly, Yang and colleagues lately reported SARS-CoV-2
detection by RT-PCR in the testes from one out of 12 patients
deceased from Covid-19 [8]. Sertoli and Leydig cells, which expressed
ACE2, were altered in these patients. In a previous report, testicular
tissue from only one deceased patient was RT-PCR negative [8]. Here
again, the cumulative number of patients tested is not sufficient
(n = 13) to estimate the frequency of SARS-CoV-2 in testicular tissue,
with only 2 studies performed on 13 patients [8]. Whether testicular
alterations result from a direct or indirect effect of SARS-CoV-2
remains to be determined.

The likelihood of sexual transmission is presently unknown. This is
a question of extreme importance that needs elucidation. In addition,
the risk of using (potentially contaminated) sperm for ART, in samples
from asymptomatic carriers of SARS-CoV-2, needs to be determined.
Other airborne viruses have been detected in human and animal
semen including an alphacoronavirus that persisted at a high level in
the sperm-enriched fraction of boar semen [1]. In view of all these ele-
ments, the presence of SARS-CoV-2 in human semen should not be
ruled out before in-depth analysis of well-designed studies.

The female gamete, the oocyte, is out of reach by natural means.
During oocyte retrieval for ART, fluids from mature follicles are aspi-
rated to harvest cumulus oocyte complexes where the oocytes are
individually surrounded by cumulus cells.
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The expression of ACE2 mRNA has been found in human ovarian
tissue based again on RNAseq databases. Stanley and colleagues
reported on the wide expression of ACE2 and absence or very low
expression of TMPRSS2 transcripts in human cumulus cells [7]. Con-
versely, BSG and CTSL were both expressed at high levels, and as
they are possible targets for SARS-CoV-2 entry into the cells, cumu-
lus cells display some potential to be infected [7]. Therefore human
cumulus cells may not act as a barrier to entry of the virus in the
oocyte, as has been suggested. The same study reported on the co-
expression of ACE2 and TMPRSS2 in the oocyte and found an
increase in expression levels with oocyte maturity [7]. The mature
oocyte may thus present a risk of infection and viral transmission
that needs to be confirmed. An alternative pathway of oocyte infec-
tion may potentially occur through the oocyte retrieval process.
Transvaginal oocyte retrieval is an invasive procedure and blood or
vaginal contamination of follicular fluid samples is difficult to avoid.
The presence of the virus has been shown in the blood of infected
patients. Moreover, Scorzolini and colleagues [9], in contrast with
reassuring data on vaginal status regarding SARS-CoV-2 [10],
reported the case of a woman who tested positive in vaginal fluid
on the 7th and 20th days after infection subsequent to a previous
negative testing at symptoms onset.

SARS-CoV-2 is believed to become a long-term problem. This
being so, fertility and ART treatments are resuming in a climate of
uncertainty and without crystal clear information about the safety of
male and female gametes. We have too little information to be
completely sure that there are no risks of infection of gametes and
semen components by SARS-CoV-2. Thorough studies are therefore
required, with reliable data on the safety of human gametes for ART
at the time of Covid-19, and on the risk of sexual virus transmission
during infection and after recovery.
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