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To the Editor: The COVID-19 pandemic has had a devastating 
impact on humans, society, and the global economy. Returning to pre- 
pandemic activity hinges on the development of robust immunization 
against SARS-CoV-2. Successful immunization through vaccination or 
post-exposure to SARS-CoV-2 largely depends on the adaptive immune 
response. In clinical trials of COVID-19 vaccines, detection of SARS-CoV- 
2 specific IgG antibodies is an accepted endpoint for establishing im
mune response. Unfortunately, several studies have reported rapid 
decline in IgG titters following both SARS-CoV-2 infection or vaccina
tion [1]. Our recent work has explored the influence of the androgen 
receptor (AR) on COVID-19 disease severity [2]. We have elucidated 
that androgen sensitive phenotypes, e.g., androgenetic alopecia (AGA), 
are associated with increased disease severity [3]. Here we propose that 
the dependence of SARS-CoV-2 on the AR may extend to the immune 
response and might be an important consideration for vaccine 

development. 
T-cell mediated immunity is dependent on B-cell or dendritic cell 

presenting antigen fragments. B-cells and dendritic cells effectiveness 
are suppressed by androgens. In mice, the AR modulates B-cell homeo
stasis and the loss of AR results in increased B-cells in blood and marrow 
[4]. Hepworth et al. [5] experimented with bone marrow-derived den
dritic cells (BMDC) exposed to dihydrotestosterone (DHT). BMDC cells 
exposed to DHT during antigen uptake exhibited reduced T-cells stim
ulation capacity compared to BMDC cells not exposed to DHT. 

More generally, androgens and the androgen receptor are associated 
with suppressed immune function. In men, high testosterone levels have 
been associated with reduced trivalent inactivated seasonal influenza 
vaccine antibody response [6]. Similarly, in Paracoccidioidomycosis 
infection androgens drive immunosuppression and Th2 response while 
estrogens drive a Th1 response [7]. Additionally, Tessnow et al. [8] 
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reported that genetic variations in the AR CAG repeat length was asso
ciated with varied levels IgG autoantibodies. In particular, longer AR 
CAG repeat length was associated with a predominately IgG autoim
munity in men. Finally, Deng et al. [9] demonstrated that AR expression 
is inversely correlated with IgG levels in prostate cancer cells. 

Taken together, these data suggest that anti-androgen therapy when 
combined with a vaccine for COVID-19 may improve specific T-cell 
mediated immune response, Fig. 1. To test this hypothesis, it would be 
informative to study IgG levels as well as SARS-CoV-2 T-cell response 
(with assays such as T-cell receptor dependent activation induced 
markers) in COVID-19 patients with AGA. Moreover, sub-analysis of 
immune response in vaccinated or recovered COVID-19 patients taking 
5-alpha-reductase inhibitors (dutasteride, finasteride) or androgen 
deprivation therapy should be conducted. If the theory demonstrates 
that androgens or the androgen receptor play a role in modulating the 
SARS-CoV-2 adaptive immune response, it would be an important 
design consideration for COVID-19 vaccine trails. Further, COVID-19 
vaccination of AGA patients may require the addition of an anti- 
androgen therapy as a means to boost the cellular immune response. 
At minimum, the evidence warrants further studies to elucidate the role 
(if any) of androgens and the androgen receptor in modulating SARS- 
CoV-2 adaptive immunity. 
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Fig. 1. Theoretical Androgen Receptor modulation of humoral and cell-mediated immune response. Dihydrotestosterone (DHT) increases androgen expression and 
may cause a decrease in the protective immune response for SARS-CoV-2. 
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