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HU3KHUH YPOBEHb CMEPTHOCTH OT COVID-19 B BLICOKOTI'OPHBIX 'OPOJIAX
BOJINBUU, KOJIYMBHUH, IKBA/IOPA, MEKCUKHU U ITEPY: BO3MOKXHBIE
OU3UOJIOI'NYECKHUE U CPEJOBBIE ITPUYUHbI

AnHoTauus. B Te3ucax mpuBeeHbI pe3yNbTaThl aHATUTHYECKUX, PETPOCIIEKTUBHBIX, CPABHUTEIb-
HBIX U MHOTOHALIMOHAJBHBIX HCCIIeI0BaHM ¢ Havana nanaemMuu Covid-19 no xonua 2020 roxa. [Tokasza-
TEJIM CMEPTHOCTH OBUTH TOJYYEHBI OT O(UIMATBHBIX OTKPBITHIX UCTOYHHKOB U3 bonneuu, Komymouw,
OxBajnopa, Mekcuku u [lepy. ObnapysxerHas 6onee Huzkas 3aboneBaemocts Covid-19 cpenn BeICOKOTOP-
HBIX JKUTENIeH 00bACHACTCS (PU3UOIOTHIECKIMU (BBICOKHMI yPOBEHb reMOrTI00NHA, SPUTPOIIOITHHA, BBI-
COKHMH MMMYHUTET, HU3KkHi ypoBeHb CO2, 6onee Hu3Kk0e KonuuecTBo peuentopoB ACE2) u cpenoBbiMu
(BbICOKOE YIIBTpauoIeTOBOE M3ITyUeHHE, OojIee HU3Kasl BIaKHOCTh M aTMOC(EpHOE aBJICHUE) 3allUT-
HBIMU M€XaHHU3MaMH.

Kurouessle ciioBa: Covid-19, cMepTHOCTb, BBICOKOTOPHBIC KU TEIIH.

BOJINBUAHBIH, KOJITYMBUAHbBIH, 9KBATOPAYH, MEXNKOHYH KAHA
HNEPYHYH BUMUK TOOJIYY IIAAPJTAPBIHJIATI'BI KOBU/I-19 ©J1YMJIOPYHYH
TOMOHKY JAEHII2JIU: MYMKYH BOJIT'OH ®U3NOJIOT' UAJIBIK )KAHA
9KOHOMMUMKAJIBIK CEBEIITEP

Annoranus. Tesucrepae Covid-19 nanaeMusiceiHbIH OamtanbimbiHad 2020-KbUIIBIH asTbIHA Ye-
WWHKY aHAJIUTHKAIBIK, PETPOCIIEKTHBAYY, CAJIBIIIThIPMA JKaHA KOI YIYTTYy WU3MIJIO6JIOPAYH HATBIH-
)ajapel OepuireH. OnyMayH kepcetkyurepy bonusus, Konymous, DxBanop, Mekcuka xana [lepyHyH
pacmuit OynakTapblHaH anblHraH. bulink Toojopao kamaraHaapabiH apacsinga KoBua-19 oopycynyH
aspipaak OalKabIIIbl (U3HOJOTHSIIBIK (FEMOIVIOOMH/INH, SPUTPOINOITHHINH JKOTOPKY JCHIIDIIH, WM-
MYHHUTETTHH xoropy Oomymry, CO2 aerra»nau, ACE2 pernentopiaopyHyH a3abIThl) jKaHa dKOJIOTHSIIBIK
KOProo MeXxaHu3MJepu (KOTOPKY yIbTpaduoIeT HyplaHyycCy, TOMOH HBIMIYYIYK aHa aTMochepabik
0achIM) MEHEH TYLITYHIYPYJIOT.

Herwusru ce3nep: KoBun-19, enym, Toomykrap.

COVID-19 LOWER CASE FATALITY RATE IN THE HIGH ALTITUDES CITIES OF
BOLIVIA, COLOMBIA, ECUADOR, MEXICO, AND PERU: POSSIBLE PHYSIOLOGICAL
AND ENVIRONMENTAL CAUSES

Abstract. The COVID-19 worldwide public health breakout resulted in a historical research race.
Medical research and practice at high altitude provided us with a unique perspective for the understanding
of hypoxia in this disease. Popular belief stated that living under chronic hypobaric hypoxia would
be correlated with higher COVID-19 severity. Previous studies from our team and others suggested a
lower COVID-19 incidence in high altitude populations. Later, mortality became the focus of analysis.
An analytic, retrospective, comparative multi-national study was carried out from the beginning of the
pandemic until the end of 2020. Official open sources from Bolivia, Peru, Colombia, Ecuador, and Mexico
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were used to access the COVID-19 Case Fatality Rate (CFR) difference between the highland municipalities
(or sample) (>2,500 m) compared to the lowland municipalities (or control) (< 1,000 m) in each country.
Data analysis included statistical tables regarding the population, total positive cases, recovered cases, and
deaths. Chi-square test, Odds ratio, Spearman correlations, and Post Hoc analysis were performed. Lower
CFR was statistically significant in the highlands compared to the lowlands in all countries. The possible
explanations that could explain this COVID-19 protective behavior at high altitudes are physiologic and
environmental (physics). The physiologic include higher hemoglobin levels, erythropoietin levels, greater
immunity, lower carbon dioxide levels, lower incidence of asthma, and a lower number of ACE2 receptors
in high-altitude inhabitants. The environmental include higher Ultra-Violet radiation, lower molecular
density in the atmosphere, and lower humidity.



