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Abstract
The new coronavirus (SARS-COV2), which causes coronavirus illness, has expanded globally, impacting millions of 

individuals. In comparison to female patients, males have a higher prevalence, morbidity, and death rate from this condition, 
according to international statistics. Androgens have been implicated in the pathophysiology of COVID-19. This review’s objective 
is to explain the potential connection between the pathophysiology of androgen and the infectivity mechanism of the coronavirus 
as well as the association between SARS-COV2 and hair disorders. This might assist in clarifying androgen’s involvement in 
COVID-19 prognosis and therapy. (International Journal of Biomedicine. 2022;12(4):526-529.).
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Introduction
The new coronavirus (SARS-COV2), which causes 

coronavirus illness, has expanded globally, impacting millions 
of individuals.(1) SARS-CoV-2-infected males are more likely 
to be admitted to the ICU than females – the most common 
observation.(2) Several investigations have revealed that the 
virus’s cellular entrance is aided by angiotensin-converting 
enzyme 2 (ACE2) and transmembrane serine protease 2 
(TMPRSS2).(3) Androgens promote TMPSS2 gene expression, 
so COVID-19 illness has also been associated with alterations 
in androgen sensitivity. Androgenetic alopecia (AGA) has 
been connected to developing severe COVID-19, particularly 
in admitted patients. The role of androgen and anti-
androgenic drugs could be important in the pathophysiology 
and management of SARS-COV2.(4) The PRISMA checklist 

was used to carry out this review, based on scientific articles 
published between 2020 and 2022 in English databases such 
as PubMed and Google Scholar with the keywords “SARS-
COV2,” “androgens,” “hair loss,” and “TMPSS2.” We chose 
papers from a vast number of publications based on the role 
of androgens and TMPSS2 in the infectivity mechanism of 
the current COVID-19 virus pandemic and the therapeutic 
potential of anti-androgenic drugs.(5)

SARS-CoV-2 pathophysiology 
SARS-CoV-2 is a member of the beta-coronavirus 

genus, which involves enclosed, infectious single-strand RNA 
viruses with similar shapes.(2) The bat is the most probable main 
host of coronavirus, which is why it is referred to as a zoonotic 
virus. By activating spike proteins with the enzyme TMPSS2 
and binding to ACE2 receptors, the novel coronavirus infects 
host cells. The virus’s cellular entrance is aided by ACE2 and 
TMPSS2. Androgens increase the TMPSS2 gene expression.(4)

Possible impact of androgen on COVID-19 pathogenesis
The expression of the TMPSS2 geneis enhanced by 

androgens and decreased by androgen deprivation treatment. (4) 
The production of testosterone and TMPPRSS2 modifies the 
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tendency of the new coronavirus infection of cells and the affinity 
of the spike proteins to bind to ACE2 receptors. Androgens 
exert their effects by binding to the androgen receptors (Ars), 
also known as nuclear receptors, encoded by the AR gene 
located in chromosome Xq11-12. Variants of this gene have 
varying androgen responses.(5) Because androgens increase the 
AR transcriptional activity, it is hypothesized that androgen-
deficient individuals would have a decreased amount of active 
ARs; consequently, the transcription potential of TMPRSS2 
will be diminished, and the possibility of new coronavirus 
entry into host cells will be reduced.(6) Androgen deficiency is 
associated with systemic inflammation and high amounts of pro-
inflammatory cytokines in young and aged men.(7,8) Furthermore, 
there is evidence that even when testosterone levels are low, 
interpersonal differences in AR susceptibility caused by CAG 
polymorphisms may produce sensitivity.(9) The AR has 3 key 
domains: the DNA-binding domain, the ligand-binding domain, 
and the transactivation domain. The polymorphism of CAG 
triplet repeat (polyCAG), in the N-terminal transactivation 
domain of the AR protein, has been involved either in endocrine 
or neurological disorders in humans. Elevated AR expression 
may raise the risk of severe COVID-19 infection by stimulating 
TMPRSS2 transcription. In addition, the length of CAG repeats 
was identified as a potential reason for racial disparities in 
COVID-19 mortality rates.(10,11)

The possible link between COVID-19 and AGA, gray hairs, 
and trichodynia

Testosterone and DHT stimulate AR activity. Activated 
AR regulates the transcription of the TMPRSS2 gene. 
SARS-CoV-2 engages ACE2 as the entry receptor and uses 
TMPRSS2 for spike protein priming.(12) In a population-
based investigation, individuals with prostate cancer who had 
androgen restriction therapy were partly protected against 
COVID-19.(13) Thus, the dermatological symptoms of AR 
hyperactivation, such as AGA, might identify people at a 
greater risk for adverse consequences of COVID-19. AGA is 
the most common cause of moderate and severe alopecia in 
adults, accounting for the majority of reported cases, and this 
reflects the DHT level and AR sensitivity.(14) Gray hair and AGA 
were previously linked to an increased risk of cardiovascular 
disease, a recognized risk factor for COVID-19 with a poor 
prognosis.(15,16) In contrast, severe stress may accelerate the 
loss of melanocyte stem cells, leading to premature graying 
of the hair. Additionally, diffuse hair graying and telogen 
effluvium should be explored as COVID-19 side effects. Scalp 
allodynia has not been a common occurrence.(17) 

Telogen effluvium pathophysiology in SARS-CoV-2 patients
Numerous conditions may cause pathologically 

excessive hair loss. Regardless of the source, the follicle 
tends to act similarly. While post-infectious hair disorders 
have been conventionally classified as telogen effluvium, they 
might have various pathophysiological causes and clinical 
characteristics. Depending on the nature and severity of the 
injury, the infection may cause either early-onset dystrophic 
anagen effluvium or late-onset telogen effluvium in the hair 
follicle. There have been isolated cases of dystrophic anagen 
and telogen effluvium associated with COVID-19; however, 
the former has yet to be verified by hair light microscopy. In 

a study performed by M. Shanshal, trichogram, of dystrophic 
anagen was compatible with telogen effluvium.(18) In a 
study by Domínguez-Santás et al., in 10 individuals with 
COVID-19, the onset and intensity of post-infectious hair loss 
were correlated with the disease’s clinical severity, and fever 
was observed.(19) In general, hair loss is attributable to a multi-
systemic, febrile inflammatory condition. To date, the etiology 
of hair loss in COVID-19 has not yet been understood. A 
pathogenic inflammatory response at the hair follicle level, or 
a direct invasion of the hair follicle by SARS-CoV-2, causing 
inflammation and cell death, has yet to be demonstrated. 
Interleukin-6 (IL-6), a pro-inflammatory cytokine implicated 
in severe COVID-19, may have a role in hair loss, according 
to one idea. It is believed that IL-6 contributes to hair loss by 
suppressing the elongation of hair shafts and the development 
of hair follicles.(20,21) Only a few COVID-19 patients needed 
hospitalization in the included trials, indicating that hair loss 
was most prevalent in people with moderate disease. Given the 
significant female predominance among individuals with hair 
loss, female sex hormones like estrogen and progestin could 
potentially play an important role in the pathophysiology 
behind hair loss. Estrogens and progesterone have anti-
inflammatory and immunomodulating properties, suppressing 
pro-inflammatory cytokines.(22,23) Research is now being 
conducted to reuse estrogens and progestin for COVID-19 
therapy.(24) Estrogen and progestin also have a protective effect 
on the hair follicle. Through its receptors, estradiol is known 
to influence hair follicle development and the hair cycle. At the 
same time, progestin might reduce testosterone transformation 
to DHT, an active metabolite of androgen that causes hair loss.
(25) As a result, hair loss in female COVID-19 patients may 
be attributed to an acute insult caused by the viral infection, 
which causes a substantial decline in serum estrogens and 
progestin levels in female patients. 
Anti-androgens impact on COVID-19 treatment

The androgen function may be significant in SARS-
CoV-2 management. ARs regulate nitric oxide (NO) synthesis 
and activity to a certain degree, and blocking these receptors 
reduces NO synthesis. Moreover, NO suppresses the activities of 
adrenoceptor enhancers that might change the transcription of the 
TMPRSS2 and ACE2 genes, decreasing the virus’s capacity to 
infiltrate host cells. NO has been shown to suppress SARS-COV-2 
multiplication and also affects the virus spike proteins and their 
connections with ACE2, indicating that it serves many purposes 
in COVID-19. These data revealed that testosterone pathways 
are most likely the primary mechanism causing the reported NO 
beneficial impact. Dexamethasone, a steroid, decreased fatality 
by one-third in ventilated patients and one-fifth in oxygen-
treatment patients without ventilators.(26) Dexamethasone has 
been found to suppress testosterone production in human patients 
and animal models. Lower testosterone levels might contribute 
to dexamethasone’s beneficial effects, but these preliminary 
findings should be interpreted with care.(27) Testosterone blockers 
have been effective in reducing ACE2 levels, showing the 
utility of this strategy. Anti-androgen drugs that demonstrated 
therapeutic promise in current clinical studies are 5-reductase 
inhibitors (dutasteride, finasteride), AR blockers (apalutamide, 
cyproterone, spironolactone), and TMPRSS2 blockers. Anti-
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androgen drugs that have shown therapeutic promise in recent 
clinical studies are 5-reductase inhibitors, AR blockers, and 
TMPRSS2 blockers (camostat, nafamostat, bromhexine).(28)

Conclusion
Androgen activity affects the TMPRSS2 gene. As the 

ACE2 and TMPRSS2 genes are required for SARS-CoV-2 to 
enter host cells, they might be utilized as COVID-19 targeted 
therapies. The effects of androgen on TMPRSS2 may explain 
the reduced risk of mortality in teenagers and the gender 
differences in COVID-19 illness. The severity of AGA and 
hair loss may be considered a prognostic factor in COVID-19 
infection. Even though there is still a considerable measure 
of the potential for the establishment of COVID-19 therapies 
based on androgen deprivation, ongoing studies will provide 
crucial information that will lead to improved management 
alternatives.
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