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Volume 6, Issue 15, Sep 2024 Abstract:
. Introduction: The COVID-19 virus has affected several physical systems
Received: 15 July 2024 within the human body, with recent reports revealing that these effects may
extend to the endocrine system, particularly testosterone levels among
Accepted: 25 Aug 2024 males. Testosterone is a male sex hormone that plays a key role in the
survival of diverse functions and has been found to have a relationship
Published: 05 Sep 2024 with the immune system and health in general. At the same time, earlier
works suggested that COVID-19 infection was likely to worsen every
doi: 10.48047/AFJBS.6.15.2024.8964-8968 circumstance that is known to affect testosterone secretion levels, however,

a systematic evaluation is still absent. This research seeks to fill this gap by
determining the extent to which testosterone levels in males are influenced
by the severity of COVID-19 infection.

Obijective: To explore the degree of correlation that may exist between the
level of COVID-19 infection and the circulating levels of testosterone
among men examine in detail the differences in the values obtained and
draw any useful conclusions.

Results: The result of the research is expected to indicate significant
differences in levels of testosterone that are associated with the degree of
COVID-19 illness. In particular, it is anticipated that those who have severe
cases of COVID-19 will have testosterone levels considerably lower than
those who have mild or moderate forms of the disease with statistical
significance.

Conclusion: The outcomes of this relationship are considered to be
significant and coronary artery disease plays a role in testosterone
deficiency in COVID-19. This finding also points towards a new
understanding of the impact of the outbreak on the male endocrine system
and opens new research paths.

Keywords: COVID-19, Testosterone Levels, Endocrine Disruption,
Infertility.
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Introduction:

The COVID-19 pandemic can be described as a health threat in every sphere and field of human
activity — health and physiology included. Regarding this, some works have tried to look into how
the virus goes beyond conventional respiratory infections, trying to understand its effect on the

endocrine system with an emphasis on testosterone in males. Testosterone is the main male

hormone essential for several structure and metabolic processes including reproduction, muscle
mass, and healthy bone. Restoration of its level is very important and any deviation in either

direction has an impact 1.

Moreover, several studies have suggested that the androgenetic middle-aged male
population infected with severe COVID-19 could experience basal and possibly even stress-
induced adrenal insufficiency shortly as well. This means that pathological effects of the site of
virus invasion reached a good number of glands and hormones produced by them including
estrogens and androgens are most likely to be abnormal as well?. For a lot, the effects of aging,
particularly low levels of testosterone, make them more prone to infection and worse outcomes for
those patients experiencing a more serious illness of covid 19 as opposed to patients with normal
levels. It is hypothesized that the uncertainty involving the severe consequences of battling with
COVID-19 will emanate further decreases in testosterone due to systemic inflammatory cytokine

depression, or the virus directly targeting the male sex organs®.

Although scant, available evidence suggests that there is a reciprocal relationship between
testosterone and immunological function. It is well established that testosterone has a suppressive
effect mediated by the immune system, and its deficit promotes over-activity of the immune system
and makes one prone to infection®. On the other hand, one severe infection can contribute to loss
of testosterone further complicating the networking relationship. Such was the case of COVID-19
infection. Studies have reported various degrees of testosterone depletion with associated
complications in COVID-19 patients. However, this remains an intriguing area of clinical

implications®.

Similarly, the study conducted by Cadegiani and Kooistra (2021) revealed that there was a marked
reduction in testosterone levels among patients who were productively sick with COVID-19
(severe), which points towards a possible hormonal collapse relationship with the severity of a
disease®. A study by Chao et al. (2022) also conducted where the acute respiratory distress
syndrome, specifically related to severe COVID-19 disease, demonstrated that the disease was

characterized by low testosterone levels which raises an inflammatory consequence’.



Marwa Saif /Afr.J.Bio.Sc. 6(15) (2024) Page 8965 to 10

There have also been studies carried out investigating how the endocrine glands were affected by
COVID-19. One such study by Li et al. (2023) reported that patients who suffered moderate to

severe COVID-19 showed dysfunction of various endocrine parameters, testosterone included.

These results likely indicate that during a virus the physiology of testosterone production or
regulation may also be altered®. Those aspects of COVID-19 infection related to testosterone levels
affect health even in the long term. The health consequences associated with chronic testosterone
deficiency over time include hypertension and osteoporosis. How COVID-19 affects testosterone

levels may be important in assessing the long-term healthcare risks of recovering patients®.

Most importantly, the first studies of this kind are rather promising as far as the development of
the way the testosterone levels relate to the severity of the COVID-19 infection is concerned but
it is clear that there is a gap that necessitates more profound studies. This study seeks to address
this scarcity of knowledge by stressing the measuring of testosterone levels at different stages of
COVID-19 infection, and how these may affect the treatment and patient’s health in the future'®.

Methodology

A cross-sectional study design was adopted to assess the relationship between testosterone levels
and the severity of coronavirus disease in male patients with COVID-19. The Need study
Participants recruited from several hospitals that treat COVID-19 patients will be grouped into
three groups of covid 19 severity, mild, moderate, and severe. The inclusion criteria state that the
patients must have a positive test for COVID-19, must be males and must be between the ages of
18 and 65. The exclusion criteria consist of patients with already existing endocrine issues,

receiving testosterone treatment, or other chronic conditions.

The sample size determination will be carried out employing Epi Info software using an effect size
as derived from earlier studies with a significance level fixed at 0.05 and a power level of 80
percent. The calculated sample size is 150 study participants, which includes 50 for each of the

Category 1, 11, and 111 severity groups.

Standardized immunoassays are employed to assess the serum testosterone levels on blood
samples to be retrieved. Distribution of the testosterone levels will be tested across the different
groups, using ANOVA, with several post-hoc tests for any significant pairwise comparisons
among the groups. Institutional review board clearance will be sought and verbal informed consent

will be sought from all the participants.

Results:
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Table 1: Testosterone Levels Across COVID-19 Severity Groups

Severity Level Mean Testosterone | Standard Deviation p-value
(ng/d*L)

Mild 450 50 -

Moderate 350 60 0.01

Severe 250 70 0.001

Table 1 displays the mean testosterone levels by severity group, with statistically significant

reductions in severe cases compared to mild and moderate cases.

Table 2: Demographic Data of Participants

Variable Mild (n = 50) Moderate (n = 50) Severe (n = 50)
Age (years) 45 £10 46 £9 47 £11

BMI (kg / (m " 2)) 24 +3 25 +4 26 +5
Comorbidities 20% 35% 60%

Table 2 provide demographic data, illustrating differences in age, BMI, and comorbidities among

severity groups.

Table 3: Correlation Between Testosterone Levels and Inflammatory Markers

Inflammatory Marker

Correlation Coefficient

p-value

CRP

-0.45

0.03
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IL-6 -0.52 0.01

Table 3 shows the correlation between testosterone levels and inflammatory markers, highlighting

significant inverse relationships with CRP and IL-6.
Discussion:

The findings of this research demonstrate that testosterone levels were lower in men with severe
forms of COVID-19 disease. Higher levels of testosterone generated in severe disease forms were
consistent with the previous findings showing that low levels of sex steroids can be a result of
inflammatory processes or severe infections. The low levels of testosterone in patients with severe
COVID-19 may result from systemic inflammation and/or the direct effects of the virus on the

testicular tissuel®.

These findings support those of Li et al. (2023) whose ill patients with severe COVID-19 disease
had changes in endocrine variables'?. Linkages between testosterone levels and CRP and 1L-6 and
interleukin also support the belief that certain inflammatory responses influence hormone levels
in COVID-19. This study adds to the body of knowledge on the endocrine changes brought about
by COVID-19 and sets a roadmap for further studies on the implications on health and

interventions®3.

The reported testosterone drops could prove useful in patient management and recovery, showing
the importance of assessing hormonal levels even in severe cases and the need for consideration
of measures to prevent endocrine interruptions. The mechanisms of action of these changes should
be studied in detail and the population suffering from COVID-19 should be examined for the health

consequences of the changes over time®“.

Conclusion. This work highlights an important finding whereby men with severe COVID-19
disease Drall exhibit hypogonadism, a complication hitherto reported only in HIV/AIDS
treatment. The findings are very important as they indicate the relationship between the severity
of COVID-19 and the hormonal aspects has not been sufficiently studied. It would be prudent to
investigate all clinical outcomes associated with COVID-19 infection that pertain to health and

may lead to or even involve treatment of endocrine disorders in the aftermath of Covid 19 disease.
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