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Abstract

Background: Coronavirus disease 2019 (COVID-19) pandemic caused by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) may lead to the significant changes of spermogramme.

Objectives: This study aimed to investigate the impact of COVID-19 infection on sperm parameters in fertile men.

Methods: A total of 30 males were selected and divided into two groups: (1) 1) Patients who were not infected with Covid-19, a total of
10 patients. (2) Patients who were infected with COVID-19. Semen and nasal swab samples were gathered from all subjects. COVID-19
was detected via RT-PCR. Semen analysis, DNA fragmentation, and sperm bacteriology were assessed.

Results: Results demonstrated that sperm concentration, motility, sperm viability, and DNA fragmentation were significantly reduced
in males with virus infection. In comparison with the control group, (P < 0.05). Data indicated that the semen volume was not
significantly correlated with COVID-19, and there was a significantly negative correlation between sperm concentration, sperm total
motility, sperm vitality, sperm normal forms. Sperm DNA fragmentation index had a significant and positive correlation with COVID-
19 (P < 0.05). In addition, reproductive hormones significantly reduced in fertile males with COVID-19 infection (P < 0.05).
Conclusions: COVID-19 infection has a negative influence on sperm parameters in males.
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I. INTRODUCTION

Currently, the coronavirus disease 2019 (COVID-19) infection is threatening human health worldwide, causing acute damages
in the vital organ systems (lungs, kidneys, and heart) (1). Coronavirus is divided into 46 different species and has been detected in
animals and humans (2). After December 2019, COVID-19 infection increased in the world and caused concerns about the
probable effect of COVID-19 on reproductive organs and the fertility of males. It was reported that over 25 viruses could enter
human semen and negatively affect spermatozoa or male fertility (3), such as herpes simplex virus (HSV) and human
immunodeficiency viruses (HIV) (4). It is critical to know whether severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) could have the same effect on males, and this was not answered in a preliminary investigation (5). COVID-19 might induce
male infertility by direct viral replication and viral dissemination-induced cytopathic effects in the testis and indirect
immunopathology-caused male fertility harm (6). Findings from some studies show that the coronavirus can directly affect
testicular tissue and some sperm parameters by altering the expression pattern of the angiotensin-converting enzyme 2 (ACE2)
gene (7, 8). In fact, seminiferous duct cells, spermatogonia, Leydig cells, and Sertoli cells being four testis-specific cell types,
express this enzyme (8). In a study by Nikolayeva et al., it was found that the ACE enzyme is located in sperm, mostly in the post-
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acrosomal region, neck, and middle of normal sperm (7). ACE expressed in sperm binds glycosylphosphatidylinositol (GPI)
proteins to the zona pellucida region, which ultimately leads to the fertilization process (9). Furthermore, previous studies (10, 11)
have demonstrated that ACE activity is associated with human male fertility. In addition, there is also the hypothesis that binding
SARS-CoV-2 to the ACE2 receptor increases ACE2 activity in sperm cells and the side effects in fertilization owing to abnormal
functions of sperm cells (8, 12, 13). Various studies have shown that the virus and its infections reduce the rate of sex hormones
(14, 15). Because testosterone is one of the most important hormones in male reproduction, the reduction of its level will have
adverse effects on male fertility and germ cell survival (16). Thus, changes in reproductive hormone levels caused by COVID-19
infection can reduce male fertility (15).

II. MATERIAL AND METHODS

The study was conducted in August-September 2020. It included 30 participants, aged 18-40, who were not vaccinated with
the COVID-19 vaccine and had a normal sperm analysis.

Study participants were divided into 2 groups:
1) Patients who have not had COVID-19 (10 patients)
2) Patients who have had COVID-19 with variable severity (20 patients)

Group 2 included patients who had COVID-19 and were diagnosed with a PCR test of the nasopharyngeal swab (COVID-19
PCR test uses primers that match the segment of the viral genome. This way, multiple copies of this sample can be produced and
used to find out if the patient has COVID-19). The sperm analysis microscopically (sperm concentration in 1 mL semen;
percentage of motile spermatozoa; concentration of functionally active and progressively motile spermatozoa) as well as with
analyzer (sperm quality analyzer SQAIIC-P Israel method) was performed in parallel with COVID-19 PCR testing. Additionally,
a bacteriological investigation of sperm was performed with a manual method using API systems. Lastly, sperm DNA
fragmentation with the SCD method was done. This latter is based on DNA denaturation that removes all the spermatozoal
proteins and reveals loops of DNA fibers, also known as a halo. This method enables data interpretation in percentages.

Based on the patient history, group 2 was further divided into 5 subgroups:
1) Asymptomatic patients with positive COVID-19 PCR result - 2 patients
2) Patients with subfebrile temperature and anosmia but no need for hospitalization - 7 patients

3) Hospitalized patients with moderate severity of COVID-19, mild resistance to treatment, fever, anosmia, and fatigue.
CT scan of lungs revealed ground-glass opacity (opacity 5-8%) — 4 patients

4) Hospitalized patients on CPAP with variable symptoms, fever, cough, anosmia, fatigue, and shortness of breath — 6
patients

5) Patients admitted to ICU due to shortness of breath without the need for mechanical ventilation) — 1 patient
ITI. RESULTS

Asymptomatic COVID-19 patients and those with the subfebrile temperature and anosmia (a total of 7 patients) had normal
sperm count but reduced sperm motility parameters, the phenomenon known as asthenospermia. The concentration of
progressively motile spermatozoa was reduced twice the normal count. Bacteriological investigation of sperm revealed gram-
negative rods Escherichia coli 10* CFU/ml (3 patients) and Enterobacter cloacae 10° CFU/ml (2 patients) as well as
Staphylococcus aureus 10* CFU/ml (2 patients). 2 patients had no growth of pathogenic microorganism. However, the DNA
fragmentation index was less than 15%.

Bacteriological investigation of sperm in hospitalized patients with fever, anosmia, oxygen dependence, and ground-glass
opacity on CT (10 patients), revealed Enterococcus faecalis 10° CFU/ml (4 patients), Staphylococcus aureus 107 CFU/ml (3
patients), Escherichia coli 103 CFU/ml (2 patients). 1 patient had no microbial growth.

DNA fragmentation index ranged from 15% to 30%. Sperm analyzer revealed oligoasthenoteratozoospermia in all these
patients.
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The patient hospitalized in ICU had azoospermia. Bacteriological examination of sperm showed Enterobacter aerogenes 108
CFU/ml. DNA fragmentation index ranged from 30% to 40%.

Figure 1. Microphotograph of sperm DNA fragmentation before COVID-19 infection. Prominent halos around spermatozoal
heads indicate healthy spermatozoa.

Figure 2. Microphotograph of sperm DNA fragmentation after COVID-19 infection. The absence of halos around spermatozoal
heads indicates DNA fragmentation.
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IV. CONCLUSION:

This study showed that COVID-19 has a significant impact on spermatogenesis regardless of the severity of clinical
presentation. There is a negative effect on sperm in all patients with variable severity of COVID-19 infection evidenced by our
study groups. It is known that any viral infection accompanied by high fever can hinder spermatogenesis.

It is worth noting that change in spermogramme may be caused by inflammation itself or specifically by COVID-19. This
topic is still a matter of investigation that needs clinical observation and assessment as well as short and long-term prognosis.
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