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Abstract

Since covid-19 has been shown to cause infertility in male patients, this study evaluated the sexual level of covid-
19 patients using sperm and reproductive hormones. For the covid-19 patients, the semen volume was 2.1ml
smaller than the healthy ones, while the sperm count was 67ml lower than non-covid-19. A substantial difference
in total sperm number was found (36 for covid-19 patients and 103 for non-covid-19), with total sperm numbers of
125.33 for patients and 447.21 x106 for healthy. In other words, the percentage of motile sperm was 21.42 for sick
and 55.26 for healthy. We discovered that covid-19 sperm have less than 33.84% overall motility than healthy
sperm, while the normal morphology revealed for covid-19 patients showed 8.87 per cent less than non-covid-19.
The difference between covid-19 and non-covid-19 testosterone is 130.2NG/DL, while the covid-19 patients had
3.7mlU/mL less FSH than non-covid-19 individuals, indicating that covid-19 reduces FSH. LH in covid-19 patients
was 3.48UI/L lower than the non-covid-19 patients. As a result, we compared covid-19 and non-covid-19 patients'
sex hormone profiles. Therefore, covid-19 has a deleterious effect on sperm properties. Finally, the study adds to
the expanding clinical evidence on covid19's influence on male reproductive health. Future research should focus
on the effect of covid-19 on female fertility.
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Introduction

Infertility, sexual dysfunction, and sexual disorders in the male genital organ have been rising in recent
years (Grover & Shouan, 2020). There are several possible causes of male infertility, including chronic
health issues and lifestyle decisions. Oxidative stress also affects Leydig cells, reducing testosterone
synthesis and causing germinal epithelium damage, inhibiting spermatogenesis. As a result, the disease-
induced oxidative stress causes infertility in Covid-19 patients (Madjunkov et al., 2020). SARSCoV2 has
been found in the sperm of male covid-19 patients, even those who have recovered, according to
numerous research (Delle Fave et al., 2021; He et al., 2021; Ko¢ & Keseroglu, 2021; Lo et al., 2021; Tariq
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et al., 2021; Vellingiri et al., 2020). To further understand Covid-19's influence on fertility, a few research
looked at testicular endocrine functions and spermatogenesis. According to the study, patients with
covid-19 have lower sperm counts because of sex hormone imbalances and poor sperm quality. It was
determined that the virus had infected testicular tissue and that the testes had been severely damaged.
Male fertility may be harmed if a virus-like covid-19 causes a rise in body temperature. 80% of covid-19
patients had prolonged temperature rises, according to studies (Markiewicz-Gospodarek et al., 2021;
Patel et al., 2021; Piroozmanesh et al., 2021; Roychoudhury et al., 2021). Hormones control the entire
male reproductive system. These substances operate as stimulants or regulators of the activity of cells
or organs. Hormones such as luteinizing hormone (LH) and testosterone play a critical role in male
reproduction (He et al., 2021). Luteinizing and follicle-stimulating hormones (LH). Located near the base
of the brain, it is a vital part of a wide range of bodily functions. FSH is required for sperm production
(spermatogenesis). In order for spermatogenesis to continue, LH stimulates the creation of
testosterone. Various male features, including muscle mass and strength, fat distribution and
distribution, bone mass, and sexual desire, are affected by testosterone levels (Ma et al., 2020).
Steroidogenesis is a vital function of the testes. As a result, patients with covid-19 may have their
gonadal function assessed using sex hormone levels. Serum testosterone (T) levels in critically ill guys
are not commonly measured in clinical practice, making it difficult to determine their gonadal function.
Two studies indicated that Covid-19 affected male reproductive hormones. Research has shown that
people with covid-19 had lower hormone levels than those who were negative for the disease (Ko¢ &
Keseroglu, 2021). Infection with covid-19 has been shown to cause testicular injury and infertility in
men. Covid-19 viral attachment to ACE2 receptors can directly cause testicular degeneration, or an
inflammatory and immunological response can indirectly cause it (Lo et al., 2021). Testosterone to LH
ratio dropped after covid-19 infection, indicating that the Leydig cells' sensitivity to LH stimulation had
been altered by covid-19 infection. The cytokine profile was also altered by Covid-19, which could
impact male fertility. Research on the detection and persistence of viruses in sperm, such as covid-19,
could be useful for clinical practice and public health (Best et al., 2021; Hashem et al., 2021; Li et al.,
2022). Due to the findings of the influence of covid-19 on male infertility, this study evaluated the sexual
level of patients treated with covid-19 by a thorough evaluation and analysis of sperm and reproductive
hormones.

Methodology

Selection of patients

One hundred patients with reverse-transcription polymerase chain reaction (RT-PCR)-confirmed COVID-
19 and 50 healthy people who were admitted to Al-Dewaniyah Hospital between April and October
2020.

Semen analysis: The sperms were examined by full automatic semen analyzer

Hormones levels assessment by ELISA: Hormones were examined by ELISA kits from CUSABIO China.

Results
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Semen analysis

The semen volume was 2.1ml smaller than the healthy ones, while the sperm count was 67ml lower
than non-covid-19. A substantial difference in total sperm number was found (36 for covid-19 patients
and 103 for non-covid-19), with total sperm numbers of 125.33 for patients and 447.21 x10° for healthy.
In other words, the percentage of motile sperm was 21.42 for sick and 55.26 for healthy. We discovered
that covid-19 sperm have less than 33.84% overall motility than healthy sperm, while the normal
morphology revealed for covid-19 patients showed 8.87 per cent less than non-covid-19.
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Figure 1: Semen Analysis of Covid-19 patients and healthy people

Hormones profile

The difference between covid-19 and non-covid-19 testosterone is 130.2NG/DL, while the covid-19
patients had 3.7mIU/mL less FSH than non-covid-19 individuals, indicating that covid-19 reduces FSH. LH
in covid-19 patients was 3.48UI/L lower than the non-covid-19 patients. As a result, we compared covid-
19 and non-covid-19 patients' sex hormone profiles.
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Figure 2: Hormones levels of Covid-19 patients and healthy people

Discussion

The analysis of the semen was presented in Figure 1, showing the effect of covid-19 on the male sperm,
with variable results. The volume (ML), sperm count (x106ML), total sperm (x106), motile sperm (%),
and normal morphology (%) reduced drastically in the patients compared to the healthy samples (Figure
1). In addition, the hormones levels of covid-19 patients and healthy was shown in Figure 2. The study
showed a significant difference in the hormone level (T, LH, and FSH).

The semen volume (ML) showed 2.5ml for the patients and 4.6ml for the healthy samples. On the other
hand, the semen volume for the patients was 2.1ml lesser than the healthy samples. The study was
related to the study of He et al. (2021), who showed that covid-19 survivors have 0.2 ml less semen
volume than non-covid-19 survivors. The study showed that the patients' sperm count was reduced by
67ml compared with healthy samples. The values for total sperm number was significantly between
studies (36 for patients and 103 for healthy). The study was similar to the study of Lee et al. (2021), who
had a pooled mean difference of 45.44ml of the sperm count. In addition, studies revealed that covid-19
patients and those that recovered from covid-19 have sperm counts of fewer than 45.4 106 per
ejaculation. The study showed the total sperm of 125.33 for the patients and 447.21 x106, which
showed that the total patient sperm has 321.88 x106 lesser to the healthy, which is similar to the study
of Hashem et al. (2021). The motile sperm (%) showed a percentage of 21.42 and 55.26 for the patients
and healthy, respectively. They showed that individuals extracted from covid-19 have less than 33.84
per cent total sperm motility than healthy. This was similar to the study of Patel et al. (2021), which
revealed that recovery from covid-19 decreased progressive sperm motility by 1.73 per cent. Also, the
normal morphology showed 6.55 per cent for the patients and 15.42 for the healthy, which indicated
that the normal morphology of the patients is 8.87 per cent lesser than the healthy, which is similar to
the study of Kirtipal et al. (2022).

The study showed that the testosterone recovered from covid-19 is lower than testosterone recovered
from non-covid-19, with a difference of 130.2NG/DL. The testosterone of the covid-19 patients was
presented to be 146.41 NG/DL while the healthy showed 276.61 NG/DL, which is similar to the findings
of Li et al. (2022). The study also showed that the covid-19 patients had 3.7mIU/mL FSH lesser than the
non-covid-19, which indicated that covid-19 harms the FSH. The study was similar to the study of Yang
et al. (2021), which revealed that covid-19 patients had 0.09 mIU/mL less FSH than non-covid-19
patients. The study showed the LH of the covid-19 patients (1.01UI/L) and non-covid-19 (4.49UI/L) with
a difference of 3.48UI/L lower in the covid-19 patients. Similar cases were recorded in the study of Zafar
et al. (2021).

According to the study of Louis et al. (2022), the covid-19 outbreak resulted in decreased sperm motility
and a high sperm DNA fragmentation score in patients, with two patients having inferior sperm
morphology and three experiencing impaired libido. In one instance, the morning erection was
unsuccessful (Ma et al., 2020). Several data, however, indicate that people infected with covid-19
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demonstrated a typical range of sperm parameters following infection. Following covid-19 infection,
eight of the twelve individuals examined by Ma et al. (2020) exhibited normal sperm characteristics. In
contrast, four covid-19 patients with less desirable sperm characteristics had an abnormally high sperm
DNA fragmentation ratio. Pre-infection sperm motility testing revealed that two of the three guys
infected with covid-19 exhibited an increase in overall motility (Ma et al., 2020). Bigger cohort research
is required to determine the likely effects of covid-19 on spermatogenesis given the modest sample size
and considerable biological changes in the qualitative attributes of semen.

Compared to non-covid-19 individuals, those with covid-19 showed significantly greater sex hormones.
T, LH, and FSH ratios were lower in covid-19 patients than in the control group. Additionally, an enzyme
called steroidogenic acute regulatory protein inhibits testosterone production. When T secretion is
reduced, LH is produced, causing a temporary surge in T. Hormone level ratios that were negatively
linked with covid-19 patients (Tian & Zhou, 2021).

According to the study of Hezavehei et al. (2021), ACE2 receptors are expressed abundantly in somatic
and testicular germ cells, including Sertoli, Leydig, and seminiferous duct cells, as well as spermatogonia.
As a result, infection with covid-19 may result in testicular injury and infertility.

There is a significant impact on sperm parameters, according to this study. The diagnosis of covid-19
resulted in a decrease in hormone levels. Similarly, Kirtipal et al. (2022) examined the effect of covid-19
on sperm parameters and hormone levels associated with sexual activity. In addition, the results of the
semen analysis of 18 SARS-CoV-2 patients and 14 healthy males were compared in the study by
Markiewicz-Gospodarek et al. (2021). The sperm concentration and motility of the control group were
significantly higher (Markiewicz-Gospodarek et al., 2021).

As a result, our study confirms prior findings that a diagnosis of covid-19 has a significant effect on
sperm motility. The current investigation discovered a decrease in sperm concentration following covid-
19 diagnosis, although this difference was not statistically significant. Ma et al. (2020) conducted a
separate study examining 273 healthy males and 119 covid-19 patients. Patients with covid-19 showed
significantly higher LH levels and a significantly lower T/LH ratio when compared to those without covid-
19 (Ma et al., 2020).

Conclusion

Male reproductive endocrinology studies could benefit from looking at the overall influence of covid-19
on the sperm parameter and male reproductive hormones. Covid-19 appears to have an effect on male
fertility in preliminary investigations. Covid-19 was found to have a deleterious effect on sperm
parameters in the current study. When diagnosed with covid-19, hormone levels dropped dramatically.
Semen and sex hormones taken from covid-19 affected individuals are compared to those who have not
contracted the disease. So covid-19 may worsen the semen characteristics used to assess infertility in
males. Finally, our study adds to the expanding body of clinical evidence showing that covid19 positively
impacts male reproductive health. Since covid-19 affects female fertility, future studies should
investigate this issue.
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