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1  | INTRODUC TION

The impact of coronavirus on men's andrological well-being, including 
its presence/absence in the seminal fluid, is one of the many unan-
swered questions about this pandemic. SARS-CoV-2 cell entry is me-
diated by its spikes (S proteins), who give it a crown-like appearance 
in electron microscopy. Furthermore, the spike protein needs priming 
by cellular proteases to facilitate viral and cellular membranes fusion. 
Angiotensin-converting enzyme 2 (ACE2) protein has been identified 
as the viral receptor, and TMPRSS2 (transmembrane protease ser-
ine 2) is utilized for S protein priming.1,2 As ACE2 is present in the 
testis3 and TMPRSS2 has been identified in the male genital tract,4 
the possibility of a testicular involvement and, thus, viral contami-
nation of the seminal fluid have been hypothesized.5,6 The isolation 
in the semen of men has been frequently reported for many viruses 
of different families, including replicating Zika, Ebola, and Marburg 
viruses.7 Some may also be particularly persistent, like the Zika virus 
which has been detected in the semen of asymptomatic men for up 

to 1 year after healing.8 This wide range of viral families suggests that 
seminal contamination may not be fully dependent on specific viral 
characteristics (conserved epitopes, ability to replicate in male genital 
tract, capability to evade the immune system), but viral spread in the 
male reproductive tract may rather be associated to blood viral load. 
In fact the blood-testicular barrier may not constitute a perfect bar-
rier to viruses, especially in the presence of systemic or local inflam-
mation.7 Several viruses that result in viremia can cause orchitis7 as 
is the case of SARS-CoV.9 Its high homology with the current SARS-
CoV-2 strengthens the theory that the latter may also be detectable 
in semen. Nonetheless, we still do not know enough about the new 
COVID-19 to hypothesize its behavior toward the male reproductive 
system. Clarifying the presence of a viremia may be a critical step, 
but, to date, few studies evaluated SARS-CoV-2 presence in blood 
samples with different results. Ling et al reported the absence of viral 
RNA in serum samples from fourteen recovering subjects with posi-
tive pharyngeal swabs.10 Likewise, Wang et al revealed a minimal per-
centage of positive blood samples through RT-PCR amplification of 
viral RNA,11 whereas Zhang et al detected the virus in 40% of blood 
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Abstract
Great concerns have been raised on SARS-CoV-2 impact on men's andrological well-
being, and one of the critically unanswered questions is whether it is present or not in 
the seminal fluid of infected subjects. The expression of ACE2 and TMPRSS2 in the tes-
tis and in the male genital tract allows speculations about a possible testicular involve-
ment during the infection, possibly mediated by local and/or systemic inflammation 
that might allow a high viral load to overcome the hemato-testicular barrier. To date, 
few investigations have been carried out to ascertain the presence of SARS-CoV-2 in 
the seminal fluid with contrasting results. Furthermore, the cumulative number of sub-
jects is far too low to answer the question unambiguously. Therefore, great caution is 
still needed when evaluating this data; otherwise, we risk unleashing unmotivated con-
cerns in the scientific world with troublesome consequences in reproductive medicine.
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samples.12 Conversely, they detected viral presence in other body 
fluids (particularly in stool samples) opening the doors wide to the hy-
pothesis that despite SARS-CoV-2 tropism for respiratory tissues,13 
others extra-respiratory viral transmission routes cannot be excluded 
a priori. However, this still does not provide evidence about the risk 
of contamination of human semen.

2  | SARS- COV-2 IDENTIFIC ATION IN 
SEMINAL FLUID: NEGATIVE E VIDENCE

Recently, several researchers focused their attention to the possi-
ble direct and indirect consequences of the COVID-19 pandemic in 
medicine of reproduction, with particular attention on testicular in-
volvement, androgen production, and sexuality.5,6 Moreover, safety 
issues for patients and personnel in andrological services, medi-
cally assisted reproduction services, and gamete cryopreservation 
have become subjects of lively comments.14-16 However, the issue 
of SARS-CoV-2 in seminal fluid is not yet answered unequivocally. 
Recently, with currently available molecular methods, we showed 
that a recovering 31-year-old Italian man affected by a relatively mild 
form of COVID-19 had no detectable virus in his ejaculate approxi-
mately one week after the last positive nasopharyngeal swab and fif-
teen days from the onset of the disease.17 With all the limitations of 
a single case report, the absence of viral RNA amplification allowed 
us to speculate that either the virus had never been present or, if it 
was ever present at the peak of the infection, SARS-CoV-2 clear-
ance kinetics in seminal fluid might coincide with the progressive 
clinical recovery. Nonetheless, it is still possible that a more severe 
disease and/or a semen sample collection in the acute phase (if pos-
sible) could have allowed viral detection. Other recent publications 
have produced comparable results. Song et al tested a group of 12 
Chinese COVID-19 patients in the recovery phase, defined as two 
consecutive negative quantitative real-time polymerase chain reac-
tion (qRT-PCR) tests or as a substantial improvement of symptoms 
and of chest computed tomography scans. None of the patients had 
detectable viral RNA in semen samples, although the authors do 
not disclose information on target genes. Noteworthy, the authors 
tested the testicular tissue from a COVID-19 deceased subject, also 
in this case without detecting the presence of viral RNA.18 Similarly 
to our conclusions, the authors suggested that SARS-CoV-2 is un-
likely to infect the testis and male genital tract, although a defini-
tive answer would need more investigations. Pan et al investigated 
a larger group of patients; a single ejaculated semen sample from 
34 Chinese men was tested with qRT-PCR for viral RNA amplifi-
cation, confirming again the absence of the virus in all samples.19 
Once again, the subjects were previously confirmed COVID-19 
cases through positive qRT-PCR tests of pharyngeal swabs. The sub-
jects were mostly affected by a mild disease, and semen testing was 
performed on average one month after diagnosis. Furthermore, six 
subjects reported scrotal discomfort at the moment of COVID-19 
confirmation. However, no testicular investigation was conducted in 
these patients to rule out this aspect and the possibility of a viral 

orchitis remains unclear. Nonetheless, it can be presumed that in 
these milder COVID-19 cases, the seminal presence of SARS-CoV-2 
seems unlikely, but the authors suggest that the investigation of 
severe acute cases with higher viral loads might bring different re-
sults. While overall this can be seen as reassuring, the cumulative 
number of subjects is still too low to consider conclusive this data. 
Furthermore, data from these caseloads are hard to generalize as 
definitions of recovered subjects are different among studies. Target 
genes differ in Paoli et al and Pan et al, while Song et al disclose no 
information on target genes. In fact, taken together, these studies 
only allow us to infer that it is unlikely that recovering subjects may 
still harbor this coronavirus in their seminal fluids, leaving the un-
certainty whether SARS-CoV-2 infection is capable of involving the 
testis and the seminal fluid in other circumstances.

3  | SARS- COV-2 IDENTIFIC ATION IN 
SEMINAL FLUID: POSITIVE E VIDENCE

In contrast with the previous works, Li et al recently reported the 
detection of SARS-CoV-2 in 6 among 38 semen samples collected 
from both acute and recovering Chinese COVID-19 patients (4 and 
2 positive cases, respectively).20 While this may seem in deep con-
trast with the previous investigations, the caseload presented in the 
paper is also quite different and, like all previous evidence, it needs 
to be cautiously interpreted. The first thing to be acknowledged is 
that it was conducted in the only designated hospital for the treat-
ment of COVID-19 in Shangqiu and, while no deep description of 
the caseload was available, it was presumably composed of more 
severe cases of COVID-19 (the authors cited 12 comatose or dying 
subjects). This may have influenced the results because, as we hy-
pothesized, a more severe disease may correspond to a higher blood 
viral load and a higher chance to reach other organs and body fluids 
including the semen; moreover, this can induce a higher probability 
of pollution of the environment. In fact, semen collection is normally 
performed by masturbation, which can hardly be defined a sterile 
procedure. Indeed, there is a chance that, at least for some subjects, 
the authors registered false-positive results because of contamina-
tion with respiratory droplets of the specimen containers.

4  | CRITIC AL ANALYSIS OF “CLINIC AL 
CHAR AC TERISTIC S AND RESULTS OF 
SEMEN TESTS AMONG MEN WITH 
CORONAVIRUS DISE A SE 2019”

Waiting for stronger evidence, we would like to discuss the conclu-
sions of this study.

1. The results necessitate further confirmations in order to highlight 
the possibility of a SARS-CoV-2 sexual transmission. Declaring 
that “If it could be proved that SARS-CoV-2 can be transmitted 
sexually in future studies, sexual transmission might be a critical 
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part of the prevention of transmission, especially considering the fact 
that SARS-CoV-2 was detected in the semen of recovering patients” 
might cause unreasonable panic, considering the small caseload. 
In particular, this would require epidemiological demonstration 
of viral transmission from male recovered subjects to previ-
ously unaffected sexual partners which, as far as we know, it 
has not yet been reported. Moreover, the authors' concerns 
regarding a possible viral reservoir constituted by semen may 
be true for viruses like Zika, which has a remarkably different 
pathophysiology, but it is still quite unclear for SARS-CoV-2.

2. An arguable point in this paper is that the methodology for the 
detection of SARS-CoV-2 in semen is not specified. In fact, the 
authors state they used RT-PCR to detect viral RNA of nasal and 
pharyngeal swabs. What about semen? We can only suppose that 
RT-PCR was also used. How did the authors extract viral RNA? 
What was the limit of detection of their molecular method? A de-
scription of methods used to detect viral RNA would be useful for 
different reasons. As this study is the only one to detect SARS-
CoV-2 in seminal fluid, it is important to understand whether their 
method of extraction and/or amplification is somehow better than 
those used in other studies. The most important point is the lack 
of information about limit of detection (LoD), gene targets, and 
cycle threshold (Ct) values for positive samples. A real-time PCR 
with a high sensitivity (low LoD), able to detect very low amount 
of virus, could explain the positive results found. Usually, the gene 
targets of SARS-CoV-2 are E, S, N1, N2, and RpRd. Recently, some 
authors observed that N2 gene may be prone to false-positive 
results.21 Particularly, a high Ct value (>40) has been detected in 
nasopharyngeal swab using N2 gene as RT PCR target, suggesting 
either “very low” viral load or "false-positive" results. To date, the 
clinical relevance of this “very low” amount of virus is unknown. For 
this reason, it should be important to know the Ct values detected 
in seminal fluid in order to clarify the viral presence in semen.

3. Finally, we do not know anything about the collection modality of 
semen samples (masturbation, electrovibrator, or other). This is a 
critical point because the collection of seminal fluid is completely 
different from the collection of other biological media (such as 
blood) and can be easily subject to contamination, especially in 
a COVID Unit. In fact, the obsession of these days is to wash 
our hands because the virus could be present on the epidermis. 
Moreover, a “positive” PCR result reflects only the detection of 
viral RNA and does not necessarily indicate presence of viable 
virus,22 and the doubt remains as to whether the detected RNA or 
RNA fragments are from contamination.

5  | IS IT POSSIBLE TO DR AW FINAL 
CONCLUSIONS FROM CURRENT 
LITER ATURE?

In our opinion, in this pandemic period, the hectic activity of the re-
searchers, in order to investigate and try to understand the spread 
of the virus, risks to cause an insufficient critical evaluation of the 

data produced. We must have great caution right now; otherwise, we 
risk unleashing fear and unmotivated concern in the scientific world. 
Although most studies indicate a low risk of seminal infection, the 
great variability of severity of the clinical manifestations induced by 
the virus makes more in-depth studies mandatory. This may have crit-
ical implications for sperm cryopreservation, because many concerns 
have been raised in the possible collection, shipping, and utilization of 
these samples for medically assisted reproduction.16 In fact, viruses 
stored in liquid nitrogen could also maintain their pathogenic proper-
ties23 and sperm cryopreservation might allow preservation of viral 
species that potentially contaminate the semen sample.
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