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Abstract 

Background: As of March 11, 2020, the COVID-19 outbreak was declared as a 

pandemic. Expending our understanding of the transmission routes of the viral 

infection is crucial in controlling the outbreak. It is unclear whether the 2019 novel 

coronavirus (2019-nCoV) can directly infect the testes or male genital tract and be 

sexually transmitted from males. 

Methods: From January 31 to March 14, 2020, 12 patients in recovery and one 

patient died of COVID-19 were included in this descriptive study. The clinical 

characteristics, laboratory findings, chest CT scans and outcome data were recorded. 

To examine whether there is sexual transmission from male, we employed realtime 

polymerase chain reaction testing (RT-PCR) to detect 2019-nCov in semen or 

testicular biopsy specimen.  

Findings: The age range of the 12 patients in recovery was 22-38 years. None of the 

patients developed severe COVID-19 pneumonia. As of March 14, 2020, ten patients 

discharged from the hospital while the rest 2 had developed into recovery stage. All of 

the 12 patients in recovery tested negative for 2019-nCoV RNA in semen samples. 

Another patient aged 67 died in March 10, 2020, whose tissue sample via testicular 

biopsy was also tested negative for viral RNA.  

Conclusion: No positive RT-PCR result was found in the semen or testicular biopsy 

specimen. The results from this study show no evidence of sexual transmission of 

2019-nCov from males.  
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Introduction 

In the past two months, the total number of confirmed cases of COVID-19 in 

China has reached 80 000, and the global number has surpassed 300 000, more than 

120 countries were affected [1]. Because of the speed and scale of transmission, the 

global COVID-19 outbreak was declared as a pandemic by the World Health 

Organization (WHO) on March 11, 2020 [2]. As reported [3], the 2019 novel 

coronavirus (2019-nCoV) can be efficiently transmitted between humans. Expending 

our understanding of the transmission routes of the viral infection is crucial in 

controlling the outbreak in the community. 

Similar to severe acute respiratory syndrome (SARS) in 2003 and Middle East 

respiratory syndrome (MERS) in 2012, the COVID-19 infection causes a series of 

respiratory illness at visit, which indicates the virus most likely infects respiratory 

epithelial cells and spreads mainly via respiratory tract and contact transmission. In 

addition, the incidence of less common gastrointestinal manifestations like diarrhea, 

nausea and vomiting [4], along with the detection of virus in the feces specimens [5, 

6], implies the viral gastrointestinal infection and fecal-oral transmission route. 

Recently, two studies have answered whether 2019-nCoV could spread sexually or 

vertically and pose risks to the fetus and neonate among female patients [7, 8]. No 

evidence was showed for sexual transmission or intrauterine infection caused by 

vertical transmission in women who develop COVID-19 pneumonia. However, 

according to the recent bioinformatic evidence [9, 10], the angiotensin-converting 

enzyme 2 (ACE2), a target for 2019-nCoV infection, is predominantly enriched in 

human testes, raising the urgent question of viral sexual transmission and paternal 

transmission route among males. Answer to this question is essential for formulating 

the principles of treatment and guidelines of sexual behavior when restored for men 

with 2019-nCoV infection. 

Therefore, to explore the possibility of sexual transmission of this contagious 

virus from male, we examined the viral RNA in semen and testicular biopsy specimen 

respectively from 12 patients in recovery and one patients died in the acute phase of 

2019-nCov infection.  
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Methods 

Study design and patients 

This study was approved by the Institutional Review Board (IRB) of Nanjing 

Medical University. In summary, we recruited 12 survived male COVID-19 patients 

from January 31 to March 14, 2020 in Wuhan. Patients with a severe COVID-19 

pneumonia or severe underlying disease were not enrolled. Written informed consent 

was obtained from the 12 enrolled patient. In addition, one patient who had died of 

COVID-19 in March 10, 2020 in Wuhan was included, after we obtained written 

informed consent from his daughter. Totally, 13 patients were enrolled in this study. 

Diagnosis of COVID-19 pneumonia was based on the New Coronavirus Pneumonia 

Prevention and Control Program (7th edition) published by the National Health 

Commission of China [11]. COVID-19 pneumonia were diagnosed among suspected 

cases when nucleic acid tested positive by use of quantitative RT-PCR (qRT-PCR) on 

pharyngeal swab samples or the virus antibody (IgM or IgG) tested positive using 

colloidal gold test on serum.  

 

Data collection 

We reviewed clinical characteristics, laboratory findings, chest CT scans and 

outcome data for all 13 men. All information was obtained and curated with a 

standardized data collection form. Two researchers also independently reviewed the 

data collection forms to double check the data. 

For the 12 survived patients, semen samples were collected at recovery stage 

considering the patient's physiological and psychological acceptance. Semen samples 

were obtained by masturbation according to the WHO guideline. To avoid virus 

contamination from non-semen sources, the process included passing urine, washing 

hands and penis with soap, drying hands and penis, and then ejaculating the semen 

into a sterile and wide-mouthed container [12]. Tissue sample was obtained from the 

dead patient with COVID-19 via directly testicular biopsy. Pharyngeal swab 

specimens were collected on admission day and every few days thereafter for the 
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COVID-19 virus test (Figure 1). All samples were tested for 2019-nCoV by using 

qRT-PCR kits (Huirui biotechnology, Shanghai, China) recommended by the Chinese 

Center for Disease Control and Prevention (CDC) following WHO guidelines[11]. 

RT-PCR testing was used to detect 2019-nCov according to the recommended 

protocol. IgM and IgG antibodies in serum were measured by using a commercial 

colloidal gold test kit (Wondfo biotechnology, Guangzhou, China) recommended by 

the CDC. Sample collection, processing, and laboratory testing complied with WHO 

guidance. The recovery stage in this study was defined as period after the virus 

clearance (two continuous negatives of nucleic acid tests), or with the symptoms 

lessened and the chest CT showed a substantial resolution.  

 

Statistical analysis 

Statistical analysis was done with STATA/SE 15.0. Continuous variables were 

expressed as a range. Categorical variables were expressed as number (%). 

 

Role of the funding source 

The funding agencies did not participate in study design, data collection, data 

analysis, or writing of the report. The corresponding authors were responsible for all 

aspects of the study to ensure that issues related to the accuracy or integrity of any 

part of the work were properly investigated and resolved. The final version were 

approved by all authors. 

 

Results 

A total of 13 patients with COVID-19 were recruited in this study. The age range 

of the patients in recovery (Patient 1~12) was 22-38 years; the dead patient (Patient 

13) was 67 years old (Table S1). We collected the information of underlying diseases, 

including infection of Hepatitis B virus, Hepatitis C virus, tuberculosis and human 

immunodeficiency virus, diabetes, chronic hypertension, cardiovascular disease, 

cancer, COPD, sexually transmitted disease, prostatitis, epididymitis, and mumps 

orchitis. None of the patients had reported the above underlying diseases.  
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For the 12 patients in recovery (Patient 1~12), none of them developed severe 

pneumonia. Most of them were categorized into mild/common subgroups (11 

patients); one was categorized into asymptomatic subgroup. Seven patients presented 

with a fever during hospitalization, only one patient had a high fever with 39°C 

(Patient 11), other patients’ body temperatures fluctuated within a range of 

36.5-38.5°C. Other symptoms of an upper respiratory tract infection were also 

observed: four patients had a cough, one patient had shortness of breath, and one 

reported a sore throat. Additionally, four patients had fatigue, one patient had a 

headache and one had a chest distress. Of the 12 patients, all of them underwent chest 

computed tomography (CT) on admission. The most common patterns on chest CT 

were patchy shadowing (5/12, 41.7%) and stripe shadows (3/12, 25.0%). Two (16.7%) 

patients showed ground-glass opacity in lungs. CT scans of the rest 2 (16.7%) patients 

showed normal images. All these patients were treated with antiviral therapy, 7 

(58.3%) patients received antibiotic therapy. Three (25.0%) patients received 

intravenous corticosteroid therapy. Three (25%) patients received interferon therapy. 

One (8.3%) patient received immunoglobulin therapy. As of March 14, 2020, a total 

of 10 cases (83.3%) discharged from the hospital while the rest 2 had developed into 

recovery stage (Patient 4 has cleared the virus, while Patient 1 has the symptoms 

lessened and the recent chest CT showed a substantial resolution) and were kept in 

hospital for further observation. For the dead patient (Patient 13), he had a fever, 

cough, fatigue, shortness of breath, chest distress and dyspnea during hospitalization. 

The CT scans showed a patchy shadowing image. Except for the usual drugs, he was 

admitted to ICU in February 14, 2020 and received mechanical ventilation therapy. 

Unfortunately, the patient died at March 10, 2020. 

Nucleic acid and antibody test among all specimens during hospitalization were 

recorded in Figure 1. Among the 12 patients in recovery, all of the 9 patients were 

tested for IgM negative and IgG positive. Eight of them have cleared the virus when 

the IgG turned positive, while only one patient (Patient 1) kept nucleic acid positive 

on pharyngeal swab specimens. Four patients (Patient 9, 10, 11 and 12) kept nucleic 

acid negative but with IgG positive during hospitalization. The dead patient (Patient 
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13) was tested for IgM positive and IgG positive, while positive for 2019-nCoV RNA 

in pharyngeal swab, indicating an acute phase of infection. 

Patient 2-11 tested negative for 2019-nCoV RNA in semen samples when the 

virus has been cleared in pharyngeal swabs. Patient 1 has also developed into 

recovery stage and tested negative for 2019-nCoV RNA in semen sample, but still 

kept viral RNA positive in pharyngeal swab. Patient 13, still in the acute phase, and 

was tested negative for 2019-nCoV RNA in the tissue sample via testicular biopsy. In 

summary, all of the patients were tested negative for 2019-nCoV RNA in semen 

samples.  

 

Discussion 

The route of transmission of 2019-nCov is worth exploring to control the virus 

spread. Respiratory droplets and intimate contact are the two main transmission routes 

of 2019-nCov [13, 14]; evidence for fecal-oral transmission route was provided [15, 

16]; vertical and sexual transmissions among female patients have not been 

recognized [7, 8]. Here, we collected semen samples from 12 patients in recovery, and 

the semen samples were tested negative for 2019-nCov RNA through PCR assay. 

Absence of viral RNA in testicular biopsy tissue further indicated that the virus would 

not directly infect the testes or male genital tract even in the acute phase. No evidence 

showed that 2019-nCov could be sexually transmitted from males.  

Globally, there are more than 20 recognized sexually transmitted infections (STIs) 

[17, 18], some are viruses including HIV [19], HSV [20], Zika virus [21], Ebola virus 

[22] and so on. Most of them are capable of causing viremia and found in human 

semen [18]. Our results showed that the 2019-nCov could not be found in semen. 

Although positive PCR test of 2019-nCov in blood samples was reported, the 

percentage was limited (1%) [6], which suggested limited possibilities for viremia 

onset.  

Numerous studies have revealed the role of cell surface ACE2 as the cellular 

receptor for SARS-Cov spike protein [23, 24]. ACE2 has also been proven to be a 

major receptor of the novel 2019-nCoV due to it shares high sequence (share ~76% 
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amino acid identity) similarity with SARS-Cov [25]. Also, recent studies have found 

that ACE2 is highly expressed in spermatogonia, Leydig and Sertoli cells in the 

human testis by single-cell transcriptome and bioinformatics analysis, and speculated 

that human testes are a potential target of 2019-nCov infection [9, 10]. However, 

consistent with our study, the previous systematical study reported that the cells in 

testis cannot be infected by SARS-CoV despite the expression of high levels of ACE2 

[26]. On the other hand, although few studies previously reported orchitis as a 

complication of SARS [27], which mostly due to the continuous high fever and 

virus-induced autoimmune response among severe patients. Hence, the presence of 

orchitis among SARS-infected patients could not be concluded as the virus directly 

targeted the testes. Further mechanism investigation of the potential virus attacks on 

the testes is warranted.  

Our study has several limitations. First, the sample size was relatively small in 

which only 13 patients with 2019-nCov positive was included; more patients are 

needed to confirm our findings in the future. Second, multiple nucleic acid tests on 

semen should be taken during the course of disease, especially in the incubation 

period. However, multiple collection of semen sample was difficult. Nevertheless, this 

is the first study that directly evidenced the absence of 2019-nCov in semen and 

testicular biopsy specimen of male COVID-19 patients, which indicated that 

2019-nCov can not straightway infect the testes and male genital tract. 
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Figure Legend 

Figure 1. Nucleic acid and antibody test among all specimens of the 13 patients 

during hospitalization. Date of diagnosis was defined as origin point (Day 1). 
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