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Letter to Editor
COVID-19 is a outbreak that initially appeared in Wuhan, 
Hubei Province, China, in December 2019, but it has already 
turned into a highly contagious pandemic worldwide [1,2].
This virus can affect both men and women. However, available 
data suggests that men seem to represent the majority of deaths 
worldwide, even though globally men and women contract 
the virus in relatively equal numbers. According to the sur-
vey findings from the academic research group Global Health 
50/50, determined that men are more likely than women to die 
of the coronavirus in manycountriesespecially, places (Italy, 
China, Germany, Spain, and Iran) with most severe outbreaks 
[3].(Figure 1). 

Figure 1: Covid-19 mediated fatality ratio between men and 
women.

Now a question arises that what are the possible physiologi-
cal, genetic and, behavioral adaptations that make women less 
susceptible to this disease? One of the possible reasons is that 
females mount a stronger immune response to viral infections 
compared with males as the result of more robust harmonal and 

cellular immune response [4].Female sex hormone Estrogen 
is considered to have antiviral properties viabinding to intra-
cellular, genomic estrogen receptors (ERs), such ERα (ESR1) 
and ERβ (ESR2) present in upper and lower respiratory tract 
reduce Influenza A virus titers in human nasal epithelial cells 
from females [5].Likewise, previous study about H1N1 pan-
demic influenza indicated higher mortality in pregnant women 
due to lower levels of estrogens [6]. In contrast, lower levels 
of estrogens and higher levels of androgens in influenza-infect-
ed males were linked to immune-suppression [7].Moreover, 
Women have two copies of a X chromosome while men have 
only a single X chromosome and a small Y chromosome that 
contains few genes.Many immunity-related genes regulating 
innate and adaptive immune systems are linked with X chro-
mosomes. A study found that genes on the X chromosome fe-
male mice less susceptible to SARS [8] (The new coronavirus 
shares 79.5% of its genetic code with SARS).
Furthermore, some behavioral factors make women less vul-
nerable to severe cases to COVID-19 including smoking.  
Comparatively, men smoke more than women do. On average, 
more than 50% of Chinese men smoke, while less than 3% of 
Chinese women smoke. Similarly, In Italy, around 7 million 
men smoke compared to 4.5 million women. Previous studies 
have shown that smokers are twice more likely than non-smok-
ers to contract influenza and have more severe symptoms. At 
the same time, smokers were also noted to have higher mortal-
ity in the previous MERS-CoV outbreak [9,10]. A recent study 
on COVID-19 found that smoking is most likely associated 
with the negative progression and adverse outcomes of CO-
VID-19 patients.
In conclusion, based on the available findings, we can postulate 
that Estrogen hormone and pair of X chromosomes in females 
makes them less susceptible to COVID-19 than men. Further-
more, Estrogen can be used as a drug to reduce the vulnerabil-
ity and fatality in men due to COVID-19.
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