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The SARS-CoV-2 pandemic, namely Coronavirus Disease 19
(COVID-19), has rapidly become an emergency world-wide, and
cancer patients are considered at high risk and morbidity. To
prevent the infertility risk induced by anti-cancer chemotherapy or
other gonadotoxic treatments as well as pelvic surgery, these
patients have access to fertility preservation (FP) procedures which
include oocytes cryopreservation after hormone stimulation or
ovarian cortex cryostorage in females, and sperm freezing in males
[1,2]. Thus, before their gamete recruitment and storage to be
performed prior of relative cancer treatments, these patients are
currently investigated by blood screening for human immunode-
ficiency, as well as for B and C hepatitis viruses, and syphilis in
some countries [3]. During the SARS-CoV-2 pandemic, however,
while symptomatic COVID-19* cancer patients candidate to FP are
addressed to specific programs for the infection healing, asymp-
tomatic patients considered virus-free through negative serologi-
cal test may still have access to FP programs in Italy since only
major procedures of ART (Assisted Reproduction Technology) have
been restricted [4], whereas no structured recommendations have
been issued for managing these patients [5]. Therefore, a
prophylactic nasopharyngeal swab for COVID-19 RNA detection
should be routinely adopted for all cancer patients undergoing FP
which can be pursued when the molecular testing is negative.
Nevertheless, for infected patients some questions would worry
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the embryologists such as ‘Is COVID-19 transmissible to gametes?’,
‘Is the FP procedure practicable or not?’, and overall ‘Are there
additional risks for embryos?’

In females, putatively virus-infected components enabling the
COVID-19 transmission include both cellular and acellular con-
stituents of the ovarian follicle. Besides the oocyte itself in which it
is essential to exclude the virus presence, the follicular fluid (FF)
also needs proper definition. Indeed, FF is essential for the egg
health and includes steroid hormones, metabolites, proteins,
polysaccharides, ROS, and antioxidants, that physiologically
undergo quantitative variations during the follicle maturation. It
is conceivable that such biochemistry alterations might exert
negative effects on the oocyte competence in presence of COVID-19
thus requiring full attention to investigate at least the FF protein
content before deciding to address the FP procedure [6]. To this, it
is unclear whether or not the virus is capable to cross the ovarian
follicle and diffuse in FF, in which at least the structural spike
protein (SP) expressed on COVID-19 membrane should be checked
before addressing the FP procedure.

In prepuberal and adult patients affected by hormone-sensitive
cancers and urgently requiring gonadotoxic protocols, the ovarian
cortex cryopreservation for future reimplantation is considered a
procedure free from oncogenic risk related to the estrogen
stimulation adopted in the controlled ovary stimulation [7].
However, once the infected cortex fragment has been implanted,
the virus would equally diffuse in host. Thus, once again it is critical
for this FP technique to explore by genomic assessment the
occurrence of COVID-19 within the samples to be cryopreserved to
avoid possible reinfection.
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Concerning the possible virus transmission through sperm by
male cancer patients, it is also crucial to assess the liquid
components of the seminal plasma. In fact, proteins at low
molecular mass occurring within the vesicular fraction are capable
not only to prepare the milieu during the capacitation and the
sperm-egg interaction [8], but can also hypothetically play a role in
supporting the COVID-19 entry and replication in host cells [9].
However, a single report in literature appears to exclude the virus
presence in seminal plasma although the research for specific viral
proteins as SP which allows the virus access in cells, was not
assessed [10]. Thus, evaluation of the COVID-19 proteome in
seminal plasma of cancer male patients undergoing FP should be
suggested prior the sperm freezing and for avoiding possible
biologic cross-contaminations of other stored samples.

The COVID-19 transmission to newborns from infected parents
is also a disturbing issue in Coronavirus pandemic, but no
additional risk should be theoretically envisaged in cancer
patients. News from mass-media of the last weeks, indeed,
reported the birth of at least two COVID-19 negative newborns
from positive mothers in Lombardy, whereas 20 asymptomatic
virus-positive newborns have been registered at the National
Health Ministry [11]. However, COVID-19 placental transmssion
has not been yet demonstrated [12].

In conclusion, due to lack of information on COVID-19
transmission through gametes and relative components, it appears
essential that, in addition to the government policy to extend the
serological test for SP immunization to the full Italian population,
cancer patients candidate to FP procedures can be mandatorily
screened by nasopahryngeal pad and that both seminal plasma and
FFs are explored in their proteomic content before cryopreserving
the relative gametes in males and females respectively.
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