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Typical environmental factors of high-altitude
areas: Possible inactivation mechanisms of severe
acute respiratory syndrome coronavirus 2
Dear Editor,

Coronavirus disease 2019 (COVID-19) has causedmore than 32

million confirmed cases and more than 988 thousand deaths

worldwide as of September 26, 2020. After scientific evidence,

on July 9 of the same year, the World Health Organization

admitted the possible transmission of severe acute respira-

tory syndrome coronavirus 2 (SARS-CoV-2) through the air.6

Under this new context and considering the environmental

and climatic conditions depend on the different geographical

areas, high-altitude zones (þ2500mabove the sea level) would

have three predominant factors that could decrease the

spread of the virus:

� Ultraviolet (UV) light: It is a form of electromagnetic radi-

ation with a wavelength between 200 nm and 400 nm. It is

suggested that the 200- to 300-nm range could damage the

DNA and RNA structure of bacteria and viruses, leading to

inhibition of protein synthesis.5 In addition, UV radiation

increases with altitude owing to less UV extinction by at-

mospheric particles and a shorter path through the atmo-

sphere.1 Therefore, high-altitude areas would have

favorable conditions for inhibition and less spread of the

virus in the environment. Consequently, there would be

less probability of SARS-CoV-2 infection.

� Ozone: It is considered a frequent air pollutant, the con-

centration of which increases with altitude.2 Thismolecule

is associated with the production of free radicals that

trigger oxidation reactions, which can affect proteins,

lipids, and nucleic acids. Furthermore, the higher the

ozone concentration in the air, the lower the probability of

transmission of SARS-CoV-2.7 Consequently, ozone would

affect protein integrity (thiol group of cysteine) of the virus

envelope, reducing the pathogenicity of SARS-CoV-2, and

the beneficial effects of the increase in the concentration of

atmospheric ozone should be apparent with increase in the

altitude above the earth's surface.

� Wind speed: The vertical wind profile indicates that, in

areas of higher altitude, the wind speed increases because

the Earth's surface delays its speed.3 Wind speed could

reduce the survival of the virus in the air, by increasing the
exposure of SARS-CoV-2 to solar radiation (ultraviolet light)

and the dilution of airborne droplets. Consequently, the

spread of SARS-CoV-2 infection would be decreased.

We postulate that these three typical factors of high-

altitude areas would play an important role in the inacti-

vation of SARS-CoV-2; the lesser the spread of the virus in

the environment, the lower the possibility of infection.

Furthermore, the study of the relationship between these

factors, the spread of the virus, and the confirmed COVID-19

cases would explain the behaviors of the virus in different

geographical areas. However, as pointed out by Pun et al,4 it

should also be considered that most SARS-CoV-2 trans-

mission happens indoors where UV light and wind speed

become immaterial; in addition, it is necessary to determine

whether the amount of radiation between the wavelength of

200 and 300 nm present in sunlight is sufficient to damage

SARS-CoV-2.
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