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L E T T E R  T O  T H E  E D I T O R

Racial variations in COVID-19 deaths may be due to androgen 
receptor genetic variants associated with prostate cancer 
and androgenetic alopecia. Are anti-androgens a potential 
treatment for COVID-19?

Dear Editor,
As the SARS-CoV-2 (COVID-19) pandemic continues to infect many 
more Americans, a racial disparity in the number of deaths from 
infection has emerged. On April 7, 2020, the Washington Post re-
ported that counties with census demographics indicating a majority 
black population had almost six times the rate of death from COVID-
19 as counties where the majority of residents were white.1 In the 
report, the deaths per hundred thousand residences for counties 
consisting of a majority white, Asian, black, and Hispanic popula-
tions was 1.1, 0.4, 6.3, and 0.6, respectively. There is undoubtedly a 
multifactorial etiology to this racial disparity that can include socio-
economic as well as other factors. However, a similar racial bifurca-
tion is evident in conditions influenced by sensitivity to androgens, 
for example, prostate cancer and androgenetic alopecia.2,3 Further, 
gender and age differences in the severity of COVID-19 disease and 
mortality rates have also been reported4 and might also be explained 
by an androgen-mediated mechanism.

We have recently published two communications offering an 
explanation for a gender disparity in COVID-19 disease severity.5,6 
SARS-CoV-2 enters type II pneumocytes by binding to angioten-
sin-converting enzyme 2 (ACE2). Binding of SARS-CoV-2 to ACE2 
is mediated by proteolytic cleavage of a viral surface protein by 
transmembrane protease, serine 2 (TMPRSS2).7-9 As such, concen-
trations and activity of both ACE2 and TMPRSS2 in host pneumo-
cytes are crucial to SARS-CoV-2 ability to infect a host. Both ACE2 
and TMPRSS2 are regulated by the androgen receptor; in fact, the 
15-base-pair androgen response element is the only known tran-
scription promoter for the TMPRSS2 gene.10-13 Androgen-mediated 
expression of ACE2 and TMPRSS2 may explain the gender differ-
ence in COVID-19 disease severity and mortality.

Racial variations in other androgen-mediated conditions 
have been noted. For example, it has been reported that African 
American men are at higher risk for aggressive prostate cancer.2 
Polymorphisms in the length of CAG repeat in exon 1 of the an-
drogen receptor have been shown to correlate with incidence of 
prostate cancer.14 In a study of men without prostate cancer, Sator 
et al reported that the average CAG repeat length for non-Hispanic 
white men (n = 130) was 21.0, while the average CAG repeat length 
for African American men (n = 65) was 19.0. 15 In a study of men 

with prostate cancer, Bennett et al reported a CAG length of 21.9 in 
non-Hispanic white men (n = 168) and 19.8 in African American men 
(n = 151). Additionally, it was found that the occurrence of stage D 
prostate cancer (currently classified as High Risk) was highest in men 
with shorter CAG repeats.16 Racial variations in androgenetic alo-
pecia (AGA) have also been reported to correlate with CAG length 
polymorphisms in the androgen receptor.3 Finally, while no direct 
association between CAG repeat length in the AR gene and SARS-
CoV-2 viral infectivity has been reported, studies in animal models 
demonstrated the effect of androgens (testosterone) on influenza 
disease severity.17 In males, testosterone's biological action is de-
pendent on the length of the CAG repeat of the AR gene.

Currently, our group is planning a clinical study to measure CAG 
length polymorphisms in patients hospitalized with COVID-19 infec-
tion. While a direct link between polymorphisms in the androgen 
receptor and COVID-19 disease severity has not been established, 
we believe that the similarities in racial and gender bias to other an-
drogen-mediated conditions are noteworthy. If androgen sensitivity 
can be confirmed as a predisposition to SARS-CoV-2 disease sever-
ity, it could suggest the use of anti-androgens or androgen-modu-
lating drugs as a means of treatment, either alone or combined with 
TMPRSS2 inhibitors. For example, anti-androgens like bicalutamide 
and enzalutamide or androgen modulators like finasteride and 
dutasteride may be beneficial.

CONFLIC T OF INTERE S T
There is no conflict of interest.

John McCoy PhD1

Carlos G. Wambier MD, PhD2

Sergio Vano-Galvan MD3

Jerry Shapiro MD4

Rodney Sinclair MD5

Paulo Müller Ramos MD6

Kenneth Washenik MD7

Murilo Andrade MD, MSc8

Sabina Herrera MD, PhD9

Andy Goren MD1,10

mailto:﻿
https://orcid.org/0000-0003-1577-9910


     |  1543LETTER TO THE EDITOR

1Applied Biology, Irvine, CA, USA
2Department of Dermatology, The Warren Alpert Medical 

School of Brown University, Providence, RI, USA
3Trichology Unit, Dermatology Department, Ramon y Cajal 

Hospital, IRYCIS, University of Alcala, Madrid, Spain
4Department of Dermatology, New York University Langone 

Medical Center, New York City, NY, USA
5Department of Medicine, University of Melbourne, Melbourne, 

Vic., Australia
6Department of Dermatology, São Paulo State University–

UNESP, São Paulo, Brazil
7Ronald O. Perelman Department of Dermatology, New York 

University School of Medicine, New York, NY, USA
8Division of Urology, Department of Surgery and Anatomy, 

Ribeirao Preto Medical School, University of Sao Paulo, Ribeirao 
Preto, Brazil

9Infectious Diseases Department, Hospital Universitario Ramón 
y Cajal, Madrid, Spain

10Department of Dermatology and Venereology, Clinical 
Hospital Center Sestre Milosrdnice, Zagreb, Croatia

Correspondence
John McCoy, Applied Biology, Irvine, CA, USA.

Email: johnm@appliedbiology.com

ORCID
John McCoy  https://orcid.org/0000-0003-1577-9910 

R E FE R E N C E S
 1. Thebault R, Tran AB, Williams V. African Americans are at higher 

risk of death from coronavirus - The Washington Post [Internet]. 
Washington Post. 2020 [cited 2020 Apr 8]; Available from: https://
www.washi ngton post.com/natio n/2020/04/07/coron aviru s-is-in-
fec ting-killi ng-black -ameri cans-an-alarm ingly -high-rate-post-analy 
sis-shows /?arc40 4=true

 2. Kim HS, Moreira DM, Jayachandran J, et al. Prostate biopsies from 
black men express higher levels of aggressive disease biomarkers 
than prostate biopsies from white men. Prostate Cancer Prostatic 
Dis. 2011;14(3):262-265.

 3. Ellis JA, Stebbing M, Harrap SB. Polymorphism of the androgen 
receptor gene is associated with male pattern baldness. J Invest 
Dermatol. 2001;116(3):452-455.

 4. Guan W, Ni Z, Hu Y, et al. Clinical characteristics of coronavirus 
disease 2019 in China. N Engl J Med. 2020;382:1708-1720.

 5. Goren A, McCoy J, Wambier CG, et al. What does androgenetic al-
opecia have to do with COVID-19? An insight into a potential new 
therapy. Dermatol Ther. 2020;e13365.

 6. Goren A, Vaño-Galván S, Wambier CG, et al. A preliminary observa-
tion: Male pattern hair loss among hospitalized COVID-19 patients 
in Spain – A potential clue to the role of androgens in COVID-
19 severity. J Cosmet Dermatol. 2020. https://doi.org/10.1111/
jocd.13443

 7. Shieh WJ, Hsiao CH, Paddock CD, et al. Immunohistochemical, 
in situ hybridization, and ultrastructural localization of SARS-
associated coronavirus in lung of a fatal case of severe acute respi-
ratory syndrome in Taiwan. Hum Pathol. 2005;36(3):303-309.

 8. Hoffmann M, Kleine-Weber H, Schroeder S, et al. SARS-CoV-2 
Cell Entry Depends on ACE2 and TMPRSS2 and Is Blocked by a 
Clinically Proven Protease Inhibitor. Cell. 2020;181(2):271-280.e8.

 9. Glowacka I, Bertram S, Muller MA, et al. Evidence that TMPRSS2 
activates the severe acute respiratory syndrome coronavirus spike 
protein for membrane fusion and reduces viral control by the hu-
moral immune response. J Virol. 2011;85(9):4122-4134.

 10. Lucas JM, Heinlein C, Kim T, et al. The androgen-regulated protease 
TMPRSS2 activates a proteolytic cascade involving components of 
the tumor microenvironment and promotes prostate cancer metas-
tasis. Cancer Discov. 2014;4(11):1310-1325.

 11. National Institutes of Health. TMPRSS2 transmembrane serine pro-
tease 2 [Homo sapiens (human) ] Gene ID: 7113 [Internet]. Gene ID 
7113, Updat. 13-Mar-2020. 2020 [cited 2020 Apr 2];Available from: 
https://www.ncbi.nlm.nih.gov/gene/7113

 12. Lin B, Ferguson C, White JT, et al. Prostate-localized and andro-
gen-regulated expression of the membrane- bound serine protease 
TMPRSS2. Cancer Res. 1999;59(17):4180-4184.

 13. Dalpiaz PLM, Lamas AZ, Caliman IF, et al. Sex hormones promote 
opposite effects on ACE and ACE2 activity, hypertrophy and car-
diac contractility in spontaneously hypertensive rats. PLoS ONE. 
2015;10(5):e0127515.

 14. Tirabassi G, Cignarelli A, Perrini S, et al. Influence of CAG repeat 
polymorphism on the targets of testosterone action. Int J Endocrinol. 
2015;2015:1-12.

 15. Sartor O, Zheng Q, Eastham JA. Androgen receptor gene CAG re-
peat length varies in a race-specific fashion in men without prostate 
cancer. Urology. 1999;53(2):378-380.

 16. Bennett CL, Price DK, Kim S, et al. Racial variation in CAG re-
peat lengths within the androgen receptor gene among pros-
tate cancer patients of lower socioeconomic status. J Clin Oncol. 
2002;20(17):3599-3604.

 17. Vom Steeg LG, Vermillion MS, Hall OJ, et al. Age and testosterone 
mediate influenza pathogenesis in male mice. Am J Physiol Lung Cell 
Mol Physiol. 2016;311(6):L1234-L1244.

mailto:johnm@appliedbiology.com
https://orcid.org/0000-0003-1577-9910
https://orcid.org/0000-0003-1577-9910
https://www.washingtonpost.com/nation/2020/04/07/coronavirus-is-infecting-killing-black-americans-an-alarmingly-high-rate-post-analysis-shows/?arc404=true
https://www.washingtonpost.com/nation/2020/04/07/coronavirus-is-infecting-killing-black-americans-an-alarmingly-high-rate-post-analysis-shows/?arc404=true
https://www.washingtonpost.com/nation/2020/04/07/coronavirus-is-infecting-killing-black-americans-an-alarmingly-high-rate-post-analysis-shows/?arc404=true
https://www.washingtonpost.com/nation/2020/04/07/coronavirus-is-infecting-killing-black-americans-an-alarmingly-high-rate-post-analysis-shows/?arc404=true
https://doi.org/10.1111/jocd.13443
https://doi.org/10.1111/jocd.13443
https://www.ncbi.nlm.nih.gov/gene/7113

