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On 31 December 2019, Chinese health authorities reported
a cluster of pneumonia cases of unknown etiology in the
city of Wuhan (Hubei province, China). On 9 January 2020,
the China CDC (the Chinese Center for Disease Control
and Prevention) identified a novel coronavirus (provision-
ally named 2019-nCoV) as the causative agent for these
cases and also confirmed human-to-human transmission of
the virus. On 11 March 2020, the World Health Organiza-
tion (WHO) announced that the respiratory disease caused
by Sars-Cov-2 was a pandemic (Epidemiology for Public
Health-Istituto Superiore di Sanita, 2020).

The most common transmission routes of novel Corona-
virus include direct transmission (cough, sneeze, and droplet
inhalation transmission) and contact transmission (contact
with oral, nasal, and eye mucous membranes) (Lu, Liu,
& Jia, 2020). Respiratory droplets and physical intimacy,
which implies being inside someone’s personal space (e.g.,
hugging, kissing, caressing), are the two main transmission
routes of SARS-CoV-2 (Chen et al., 2020b; Huang et al.,
2020), but evidence for a fecal-oral transmission route has
also been shown (Kanne, 2020; Xiao et al., 2020). However,
vertical and sexual transmissions among female patients have
not been recognized (Chen et al., 2020a; Cui et al., 2020).
SARS-CoV-2 entry into target cells is likely mediated by
the interaction between the viral Spike (S) protein and cel-
lular Angiotensin-Converting Enzyme 2 (ACE2). ACE2 is
expressed in multiple organ systems, including Type II alveo-
lar cells of the lungs, intestine, heart, kidney, testis, and in
the glandular cells of rectal epithelium (Li et al., 2003; Xiao
et al., 2020; Zhou et al., 2020).
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Several studies have demonstrated the presence of viral
RNA in the feces of patients affected by COVID-19, sug-
gesting the possibility of viral transmission through the
oral-fecal route (Nouri-Vaskeh & Alizadeh, 2020; Zhang
et al., 2020). Furthermore, there is evidence proving that
fecal tests continue to be positive even after the respiratory
specimens become negative (Tian, Rong, Nian, & He, 2020).

Studies aimed at investigating the potential mechanisms
underlying SARS-CoV-2 transmission and infection at the
level of the oral cavity have shown that ACE2 is expressed by
the mucosal epithelial cells. The expression of this molecule
is higher at the tongue level than in gingival and buccal tis-
sues, indicating it as a possible route of infection (Xu et al.,
2020). Moreover, live viruses were detected in the saliva of
infected individuals (To et al., 2020).

In order to explore the possibility of sexual transmission,
the presence of SARS-CoV-2 was tested in vaginal fluid and
semen of SARS-CoV-2-positive patients. In one study (Pan
et al., 2020), Sars-CoV-2 was detected in semen samples
of 34 Chinese men recovering from COVID-19 with milder
symptoms. In two other studies, one in which 35 female
COVID-19 patients were recruited and who came from dif-
ferent geographical areas of Wuhan (Cui et al., 2020) and
another in which were 10 postmenopausal woman with
severe COVID-19 were recruited (Qiu et al., 2020), Sars-
CoV-2 was detected in vaginal fluids. In these studies, SARS-
CoV-2 was not found either in semen or in vaginal fluids of
positive cases.

This does not exclude the possibility of viral transmission
through sexual behavior (e.g., oral/anal contacts). Indeed,
viral particles may be transmitted through oral sex and use
of saliva as a lubricant. This is supported, as previously
described, by the shedding of viral particles through the
saliva and the feces and the presence of ACE2 receptors on
the epithelium lining the oral cavity and the rectum.

Physicians should inform their patients about these risk
behaviors in order to avoid further spreading of the virus. The
importance of increasing awareness on less common trans-
mission routes stems from the high number of contagious
persons, including asymptomatic individuals and patients
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with double-negative oro/nasopharyngeal swab, but still
potentially contagious (persistent fecal elimination of the
virus).
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