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Abstract
Introduction: The presence of new coronavirus (SARS-
CoV-2) in semen and the possibility of sexual transmission 
have become new subjects of curiosity. There is a discrep-
ancy regarding this issue in the literature. The presence of 
SARS-CoV-2 in semen has been investigated in a limited 
number of studies, and mostly in recovering patients. We 
aimed to investigate the presence of SARS-CoV-2 RNA in se-
men of patients with a positive nasopharyngeal swab test for 
SARS-CoV-2 in the acute stage. Methods: We enrolled adult 
male patients who were hospitalized with confirmed SARS-
COV-2 infection in the study. In addition to routine labora-
tory and radiological tests, semen sample was obtained from 
volunteers and transferred to the Turkish Public Health Insti-
tution, National Virology Laboratory. The samples were pro-
cessed for the detection of SARS-CoV-2 RNA on the day of 
collection. Results: Sixteen patients were included in the 
study. The median age was 33.5 years (18–54). All but one 
had respiratory symptoms. None of the patients had a his-
tory or symptoms of urogenital disease. All semen samples 

were obtained during hospitalization and in the acute stage 
of the infection. The median time to obtain a semen sample 
after positive nasopharyngeal test was 1 day (0–7). All semen 
samples were detected as negative for SARS-CoV-2 PCR. Dis-
cussion/Conclusion: Although all semen samples were ob-
tained in acute stage of the infection when the nasopharyn-
geal swab test was positive, we did not detect SARS-CoV-2 
in semen. The results of our study support the thought that 
sexual transmission via semen does not have an important 
role in the person-to-person transmission of SARS-CoV-2. We 
think that our study will provide new information to fill the 
gap in the literature. © 2020 S. Karger AG, Basel

Introduction

Severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) is a new pandemic virus, and many as-
pects are still unknown or little researched. Presence/ab-
sence of new coronavirus in sperm and its effect on the 
male genital system is a new subject of curiosity. This is-
sue is also critical in terms of determination of the pos-
sibility of transmission by sexual contact and the infec-
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tion risk during genitourinary implementations. New 
lines of evidence suggest that non-respiratory system in-
volvement and other transmission routes may be possible 
during infection [1, 2]. Demonstration of angiotensin-
converting enzyme 2 (ACE2) receptor expression, one of 
the major receptors of SARS-CoV-2, in testicular tissue 
increased curiosity about testicular involvement and pos-
sible transmission by sexual contact [3]. Although SARS-
CoV-2 has been investigated in different types of clinical 
specimens, the studies regarding presence of SARS-
CoV-2 in semen are limited, and mostly in recovering 
patients [4–6]. Thus, we aimed to investigate the presence 
of SARS-CoV-2 RNA in semen in patients with positive 
nasopharyngeal swab test for SARS-CoV-2 in the acute 
stage of the infection.

Materials and Methods

This study was conducted between the 20 and 25 of April 2020 
in Ankara City Hospital. Laboratory-confirmed coronavirus dis-
ease (COVID-19) patients older than 18 years who were hospital-
ized in COVID-19 wards (isolation units) were included in the 
study. Severe patients were excluded. Demographic and clinical 
characteristics of the patients were collected prospectively. Labora-
tory tests (complete blood count, biochemical tests, C-reactive 
protein, procalcitonin), computed tomography and nasopharyn-
geal swab test for SARS-CoV-2 RNA were routinely performed. 
The patients who had a positive nasopharyngeal swab test for 
SARS-CoV-2 taken on admission underwent consecutive poly-
merase chain reaction (PCR) tests. Semen samples were collected 
from volunteers. A written informed consent was taken from the 
patients before semen collection. The patients were informed 
about the appropriate semen collection procedure (washing hands 
and penis with soap and water, then drying of hands and penis with 
paper towels, and then avoiding touching any surface). Semen 
samples were collected into sterile containers and transferred to 
Turkish Public Health Institution, National Virology Laboratory 
with a sealed sterile transport system under cold chain rules and 
processed for detection of SARS-CoV-2 RNA. 

Samples were processed on the day of collection. After centrif-
ugation of urine samples at 3,000 rpm for 5 min, the supernatant 
was removed from the medium, and 1 mL viral transport medium 
(VTM; MEM supplemented with penicillin-streptomycin and bo-
vine serum albumin [BSA]) was added to the pellet, and vortexed, 
homogenized, and transferred to 2 mL volumes of cryovial tubes. 
Sperm samples were homogenized by vortexing after the addition 
of 1 mL of VTM and transferred to cryovial tubes. The samples, 
whose registration was completed, were immediately taken for ex-
traction.

Extraction was performed with the Nucleic Acid Isolation Kit 
from R to M14 clinical sample (34 RN-N-14-111-100; R & D Ltd., 
Turkey) and RINA-M14 Nucleic Acid Isolation Robot. The PCR 
process was performed with the Bio-Speedy® COVID-19 RT- 
qPCR Detection Kit (Cat. No. BS-SY-WC-305, Bioeksen; R&D 
Ltd., Turkey), and samples were enrolled in a real-time PCR in-
strument, Bio-Rad CFX96 TouchTM (Bio-Rad Laboratories Inc., 

USA). In the evaluation of the results, the proliferation curves ob-
tained in the FAM/HEX channels were examined. Non-sigmoidal 
curves were recorded as negative. In cases in which positive, nega-
tive, and internal control values met appropriate criteria, if Ct < 40, 
the result was considered positive.

Statistical Analyses
All statistical analyses were performed using SPSS statistical 

software version 18.0 (IBM Corp., Armonk, NY, USA). Number 
and their percentages were used for categorical variables. Median 
and range (minimum–maximum or interquartile range [IQR]) 
were used for numerical variables. 

Results

Of 149 patients admitted to the COVID-19 wards (iso-
lation units) with pre-diagnosis of COVID-19 infection 
during the study period, 56 (37.5%) had a positive naso-
pharyngeal SARS-CoV-2 PCR. Twenty-eight male pa-
tients were asked whether they would like to volunteer to 
provide samples for the detection of SARS-CoV-2 in se-
men; 16 of them agreed to participate and were included 
in the study. The median age was 33.5 (18–54) years. Of 
the patients, 11 (68.7%) had a mild disease, others (31.3%) 
had moderate disease (pneumonia) at the time of disease 
confirmation. None of the patients had a recent history 
and/or symptoms of urogenital disease. Leukopenia, lym-
phopenia, and thrombocytopenia were detected in 1, 2, 
and 1 case, respectively. Ground-glass opacities were the 
most frequently detected radiological changes (68.7%). 
None of them developed complications. Only one patient 
experienced clinical deterioration and was transferred to 
the intensive care unit during the follow-up. All patients 
survived. Baseline characteristics of the 16 patients en-
rolled the study are shown in Table 1.

All seminal fluid was collected during the hospitaliza-
tion and in the acute stage of the disease. Median time 
from a positive nasopharyngeal swab test to obtaining se-
men sample was 1 day (0–7). Of 16 semen samples, 4 were 
provided on the same day as positive nasopharyngeal 
swab test, and 6 were provided on the day before and after 
the positive nasopharyngeal swab. Only 2 samples were 
provided on day 7 after positive nasopharyngeal swab. 
The results and the time from positive nasopharyngeal 
test to semen collection are shown in Table 2. The time-
line of consecutive nasopharyngeal swab and semen sam-
ple test for SARS-CoV-2 PCR is shown in Figure 1. All 
semen sample tests were detected as negative for SARS-
CoV-2. In 5 patients, SARS-CoV-2 positivity of the naso-
pharyngeal swab test persisted even after a negative test 
of seminal fluid. 
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Discussion 

SARS-CoV-2, the new coronavirus, has infected more 
than 13 million people, and we are still learning new in-
formation about it [7]. Although the main concern is se-
vere infections that result in death, the fact that a large 
number of people are infected has revealed the need to 
address different aspects of the infection. Infection of sys-
tems other than the respiratory site and other routes of 
transmission are the main ones. SARS-CoV-2 primarily 
affects the respiratory system and is mainly transmitted 
by respiratory droplets and the close contact to secretions 

of the patients with COVID-19 [8]. New evidence indi-
cates that involvement of other systems can appear dur-
ing the SARS-CoV-2 infection [9–11]. It has been shown 
that SARS-CoV-2 RNA was present in different sample 
types other than respiratory samples such as urine, blood, 
and anal swabs [12, 13]. The demonstration of the SARS-
CoV-2 viremia created concern about the possibility of 
the virus crossing the blood testicle barrier and invading 
the male genital system [7, 8, 14–16]. Additionally, the 
description of ACE2 receptors in human testis Leydig and 
seminiferous tubule cells increased the concern in this re-
gard [3]. 

Sexual transmission of SARS-CoV-2 has been under 
investigation from the early time of the pandemic, and the 
presence/absence of SARS-CoV-2 in semen has been 
studied in case series. However, the findings of these stud-
ies have revealed conflicting results [4, 5, 6, 17–19]. In 
fact, most of the studies investigating SARS-CoV-2 in se-
men reported that the virus could not be detected in se-
men [5, 17–19]. First, it was reported that SARS-COV-2 
was not detected in semen of a 31-year-old man in the 
recovery period [4]. Later, small case series were reported 
to support this finding [5, 17–19]. Pan et al. [5] reported 
that they did not detect SARS-CoV-2 in the semen of 34 
Chinese male patients recovering from COVID-19. How-
ever, collecting semen samples after patients recover is a 
major limitation of the study. The median time from a 
confirmatory diagnosis of COVID-19 to collection of se-

Table 1. Baseline characteristics of patients infected with SARS-
COV-2

Age, median (min–max), years 33.5 (18–54)
Underlying diseasea 2 (12.5)
Epidemiological history 

(exposure to SARS-CoV-2-positive person) 11 (68.8)
Symptoms

Fever 6 (35.5)
Cough 7 (43.7)
Dyspnea 1 (6.3)
Sore throat 1 (6.3)
Fatigue 9 (56.3)
Headache 3 (18.8)
Myalgia/arthralgia 5 (31.2)

Laboratory findings
Leukopenia (<4 × 109/L) 1 (6.3)
Lymphocyte (<1.1 × 109/L) 2 (12.5)
Neutrophil/lymphocyte ratio 0.7/4.2
Thrombocytopenia (<150 × 109/L) 1 (6.3)
Elevated aspartate transaminase (>35 U/L) 3 (18.8)
Elevated alanine transaminase (>45 U/L) 5 (31.2)
Increased creatinine (1.3 mg/dL) –
Increased lactate dehydrogenase (>246 U/L) 2 (12.5)
Increased creatine kinase (>294 U/L) 2 (12.5)
Increased C-reactive protein (>0.005 g/L) 8 (50)

Chest computed tomography findings
Ground‐glass opacities 11 (68.8)
Consolidation 2 (12.5)

Disease severity
Mild disease 5 (31.2)
Pneumonia 11 (68.8)

Urogenital infection history –
Urogenital symptoms –
Positivity of SARS-CoV-2 PCR in semen –
Interval between positive nasopharyngeal 

swab and semen test, median (IQR), days 1 (0–4)
Presence of sexually transmitted disease –
Outcome (survived) 16 (100)

Data are presented as n (%) unless noted otherwise. a Obesity 
and renal transplantation. 

Table 2. Time from a positive nasopharyngeal swab test to semen 
sample collection, and SARS-CoV-2 PCR results in laboratory-
confirmed COVID-19 patients

Patient Age, 
years

Time from swab test to  
semen collection, days

Result of SARS-
CoV-2 PCR

1 45 Same day Negative
2 18 1 Negative
3 24 1 Negative
4 36 7 Negative
5 53 4 Negative
6 54 1 Negative
7 41 4 Negative
8 46 4 Negative
9 27 Same day Negative

10 35 4 Negative
11 31 1 Negative
12 22 1 Negative
13 32 Same day Negative
14 44 7 Negative
15 18 1 Negative
16 25 Same day Negative
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men sample was reported as 31 days (IQR 29–36). The 
authors also investigated the expression profile of ACE2 
and transmembrane serine protease 2 (TMPRSS2) within 
the human testicle and reported that ACE2-mediated vi-
ral entry into target host cells within the human testicle is 
unlikely. The second and similar results were reported by 
Song et al. [17]. They have shown the absence of SARS-
COV-2 in semen samples in 12 recovered patients and in 
the testes of one deceased patient during acute infection 
[17]. Similarly, Holtmann et al. [18] reported absence of 
SARS-CoV-2 in the semen of 34 patients. Only 2 of them 
were in the acute stage. These results have provided a new 
and important contribution to the literature about SARS-
CoV-2. However, the absence of SARS-CoV-2 in semen 
samples obtained in the post-recovery period is not 

enough to rule out male genital tract involvement in CO-
VID-19. Investigation of SARS-CoV-2 in semen during 
the acute stage of the infection is more guiding and deci-
sive for the possibility of male genital system involve-
ment, and for the real risk of sexual transmission. Guo et 
al. [19] reported that they did not detect SARS-CoV-2 in 
semen samples in any of 23 adult patients with a recent 
infection or recovery from COVID-19. Semen samples 
had been collected after a median 33.5 days (IQR 27.5–33) 
from confirmation of the diagnosis. It was reported that 
SARS-CoV-2 was still positive in the sputum and fecal 
specimens in 12 patients when the semen tested negative. 
The most potential period for transmission of the virus is 
the acute stage, where the virus is located at the site of the 
infection and the viremia may be detected. A recently 

 Days from admission to hospital 

Pa�ents  Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 

1 ▲ ☐  △  △           

2 ▲     ▲  ☐ △  △       

3 ▲     △ ☐ ▲    △  △    

4 △     ▲        ☐ 

5 ▲     ☐   △    △    

6 ▲  ☐ ▲    △ △         

7 △     ▲    ▲  △ △  ☐ 

8 ▲      ▲   ▲   △ △ ☐    

9 ▲ ☐ △  △            

10 ▲     ▲     ▲   △ △ ☐ 

11 ▲  ☐   △ ▲   △ △       

12 ▲  ☐   △ ▲   △ △       

13 ▲     ▲ ☐           

14 ▲      △  △ ☐        

15 ▲      △  ▲  ☐ ▲       

16 ▲ ☐    △  △         

 ▲ :    Posi�ve nasopharyngeal test for SARS-CoV-2 

  △:    Nega�ve nasopharyngeal test for SARS-CoV-2 

 ☐:     Nega�ve semen test for SARS-CoV-2 

 : Ongoing PCR posi�vity in nasopharynx (Considered as posi�ve un�l nega�ve test result ) 

 

Fig. 1. Timeline of the nasopharyngeal swab and semen sample test for SARS-CoV-2 and test results. The day of 
admission and hospitalization was accepted as day 1.
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published review has argued that the negative results in 
studies that failed to detect SARS-CoV-2 in semen may 
be due to the fact that the samples were not collected at 
the stage of acute infection [9]. Herein, we demonstrated 
the absence of SARS-CoV-2 in semen in acute stage of 
COVID-19. Our study supports the results of previous 
studies showing the absence of SARS-CoV-2 in semen 
samples, and it strengthens the thought that the possibil-
ity of sexual transmission via semen is unlikely. 

Unlike our study and the above-mentioned studies, Li 
et al. [6] detected SARS-CoV-2 PCR in the semen of 6 of 
38 patients (15.8%). Of 6 patients, 2 were in the recovery 
stage (2 of 23 cases), and 4 were in the acute stage (4 of 15 
cases). To our knowledge, this is the only study reporting 
a positive result in semen [6]. However, the method of the 
study has not been written in detail. The diversity be-
tween the results of the studies may be due to differences 
in disease stage or disease severity, differences in collec-
tion and storage standards and viral characteristics. Chen 
et al. [15] reported that the viremia was related to severe 
disease. Since the presence of SARS-CoV-2 in semen was 
generally investigated in mild to moderate cases, there 
may be a compulsory bias due to the study design. The 
contamination of semen samples with the patients’ respi-
ratory secretions during the sample collection may also 
be possible and cause a false-positive result if samples are 
not taken in accordance with sterile conditions [20]. The 
positivity of semen samples for SARS-CoV-2 should be 
supported by further studies.

The fact that SARS-CoV-2 was not detected in semen 
in most of the studies may be related to the low level of 
viremia. In the previous studies [1, 4, 13], viremia and 
viruria were reported to be very low and transient. These 
results support the argument that SARS-CoV-2 does not 
aggressively invade non-respiratory sites and is not sexu-
ally transmitted. Sexual transmission has been discussed 
also in other coronaviruses including SARS-CoV. Al-
though it was proposed that sexual transmission is pos-
sible since the virus caused testicular damage and germ 
cell destruction, the transmission by sexual contact re-
mained uncertain in SARS-CoV infection [21, 22]. Xu et 
al. [22] reported orchitis as a complication in 6 patients 
infected with SARS-CoV (G). They did not detect SARS-
CoV by in situ hybridizations in the histopathologic ex-
amination of the testes but detected extensive IgG pre-
cipitation in the seminiferous epithelium. The authors 
suggested that SARS-CoV may cause orchitis by the au-
toimmune mechanism in response to viral infection. 

The other issue is that genitourinary intervention is 
risky. The Italian Society of Andrology and Sexual Medi-

cine has summarized the available evidence regarding 
presence of SARS-CoV-2 in semen and stated that the 
available data do not support the presence of SARS-
CoV-2 in semen [23]. However, they discussed that this 
finding may be related to the healing of the infection or 
that the virus may have never been present in semen and 
suggested that to confirm or exclude the presence of the 
virus in semen, studies in currently infected patients are 
warranted. Our study results show that the presence of 
the virus is unlikely even in acute infection.

There are some limitations to this study. First, the 
study was conducted in a relatively limited number of pa-
tients and in mild to moderate cases. Secondly, we were 
unable to investigate the presence of viremia to show the 
correlation between viremia and seminal fluid results. 
Thirdly, we could not perform semen parameter analyses 
in the patients to show the abnormality of semen quality 
and quantity, other than virus presence.

In conclusion, understanding virus dynamics and 
knowing all the transmission routes help us to determine 
preventive measures that have to be taken. Although 
there is a discrepancy in the literature on this issue, most 
of the studies showed that SARS-CoV-2 was not detected 
in semen and sexual transmission via semen is not a pos-
sible route. Our study supported the results of the previ-
ous studies. The strength of our study is that although 
semen samples were obtained at the acute stage of infec-
tion in all patients when the nasopharyngeal swab test was 
positive for SARS-CoV-2, the virus could not be detected 
in semen. We think that our study provides a new finding 
to fill this gap in the literature. 
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