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We thank Drs. Marion Bendayan and Florence Boitrelle for bring-
ing up the possible cause of impaired spermatogenesis in COVID-19
patients in the view of our research paper, which was published
recently in the EClincalMedicine journal. Multiple factors, including
high fever, antiviral drug treatment, immunoglobulins, or glucocorti-
coids, might cause or participate in the manifestation of impaired
spermatogenesis in the patients infected with SARS-CoV-2, based on
previous related researches on other virus infections.1 As for the
direct SARS-CoV-2 infection to the testicular cells, there is no direct
evidence to date. However, the analysis of ACE2 AND TMPRSS2 co-
expression in testicular cells implies that the chance of direct infec-
tion to testicular cells is meager.2 Although positive findings of SARS-
CoV-2 by RT-qPCR in the autopsied testicular specimens were
reported in a small proportion of deceased COVID-19 male patients,3

it cannot exclude the virus within the blood vessels of the testis.4 The
detection of SARS-CoV-2 in the autopsied testicular specimens of
COVID-19 via in-situ hybridization, immunohistochemistry, or elec-
tron microscope is still needed.

High fever may participate in impairing spermatogenesis in
COVID-19 patients, given that scrotal heat stress (>39 °C) can lead to
the decrease of sperm concentration and motility. However, notice-
able pathological alterations in the autopsied testicular specimens of
COVID-19 patients, including interstitial edema and congestion (both
in testes and epididymides), red cell exudation, and obvious T-lym-
phocyte and macrophage infiltration around small blood vessels
(both in testes and epididymides), is indicative of the other factors
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participate in the manifestation. IgG precipitation in seminiferous
tubules is in the line of the findings observed in SARS,5 referring to
orchitis of autoimmune origin. The presence of CD3+ and CD68+ cells
is physiological in the epididymis, but our study reported an
increased level of CD+3 and CD68+ in COVID-19 patients compared
to the control. A similar finding has been reported by Xu et al. (2003)
in SARS patients.5

We agree with Drs. Marion Bendayan and Florence Boitrelle that it
should be cautious while drawing conclusions from the semen results
to that of the testis. The contribution of bilateral testes and epididy-
mides to the semen volume is small (less than 10%). Thus, the
increased levels of proinflammatory cytokines and chemokines,
including IL-6, TNF-a, and MCP-1, may be a manifestation of
increased levels of these immune factors in the male reproductive
tract as the systemic immune response upon developing the SARS-
CoV-2 infection.
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