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Abstract: In some subjects with inherited pheochromocytoma/paraganglioma (PPG) syndromes,
hypoxia-inducible factor 1 alpha (HIF1α) stabilization/activation could lead to an increase in an-
giotensin converting enzymes (ACE). This would result in the stimulation of angiotensin (AT) II
production and, hence, reduce the availability of ACE 2. The latter would provide decreased numbers
of binding sites for the spike protein of SARS-CoV-2 and, therefore, result in less points of viral
entry into cells. Thus, subjects with HIF1α-associated PPG syndromes may benefit from an inherent
protective effect against COVID-19. Such an implication of HIF1α vis-à-vis COVID-19 could open
ways of therapeutic interventions.
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The diagnosis and treatment of pheochromocytomas/paragangliomas (PPG) can be
challenging [1]; concomitant COVID-19 can render these tasks more difficult [2].

Inherited/genetically associated PPG syndromes, particularly those caused by mu-
tations in the succinate dehydrogenase (SDH) B or D genes or the von Hippel-Lindau
(VHL) gene, are associated with the stabilization/activation of the hypoxia-inducible fac-
tor 1 alpha (HIF1α). This factor is implicated in promoting angiogenesis and tumour
growth [3,4].

High-altitude dwelling with hypoxia may lead to physiological adaptations that
include morphological and functional alterations in the carotid bodies, HIF1α stabiliza-
tion/activation and upregulation of angiotensin-converting enzyme (ACE) expression [5–10].
Recent reports indicate that living in high altitudes entails some degree of protection from
SARS-CoV-2 infection/COVID-19, possibly by intermittent activation of HIF1α [11–13].
The latter also suppresses the expression of angiotensin-converting enzyme 2 (ACE2),
which is the receptor that permits the cellular entry of SARS-CoV-2 [14–16].

Bearing all the above in mind, in some subjects with inherited PPG syndromes, HIF1α
stabilization/activation could lead to an increase in ACE. This would result in stimulation
of angiotensin (AT) II production and, hence, reduced availability of ACE 2. The latter
would provide decreased numbers of binding sites for the spike protein of SARS-CoV-2
and, therefore, less points of viral entry into cells. Thus, subjects with HIF1α-associated
PPG syndromes may benefit from an inherent protective effect against COVID-19. A study
of PPG patients that are followed in specialized centres worldwide would be informative;
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if a protective effect is noted, the implication of HIF1α in COVID-19 could open ways of
therapeutic interventions.

In conclusion, persons dwelling in high altitudes, or patients with PPG, may be
protected to a degree from COVID-19, by means of HIF1α activation. The latter could be a
target of potential COVID-19 therapies.
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