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Abstract

After reading with great interest the article entitled: “Exploring the impact of the COVID-19 pandemic on provision of cardiology
services: a scoping review” redacted by Farah Yasmin et al., published by Reviews in Cardiovascular Medicine, we would like to add the
following thoughts. Acute respiratory distress syndrome (ARDS) in Coronavirus disease 2019 (COVID-19) and pulmonary insufficiency
reduces blood oxygen saturation and results in hypoxia. Therefore, the determining factor in the survival of patients with COVID-19 is
their resistance to hypoxia. At the same time, it is the cardiovascular system that is an important and very sensitive link in the human
adaptation to hypoxia. That is why it is necessary to carefully study the relationship between diseases of the heart, blood vessels, the
reactivity of the cardiovascular system to hypoxia, and mortality in patients who develop ARDS with COVID-19.
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After reading with great interest the article entitled:
“Exploring the impact of the COVID-19 pandemic on pro-
vision of cardiology services: a scoping review” redacted
by Farah Yasmin et al. [1], published by Reviews in Car-
diovascular Medicine, we would like to add the following
thoughts. Acute respiratory distress syndrome (ARDS) in
COVID-19 and pulmonary insufficiency reduce blood oxy-
genation and result in hypoxia. Under these conditions, a
patient’s resistance to hypoxia is a determining factor in
their survival during respiratory insufficiency in the final
stage of atypical pneumonia. At the same time, it is the car-
diovascular system that is an important and very sensitive
link in the human adaptation to hypoxia. That is why it is
necessary to carefully study not only the relationship be-
tween heart disease and mortality in ARDS [2,3], but also
between the resistance of the cardiovascular system to hy-
poxia and mortality in COVID-19.

Firstly, COVID-19, due to the development of hy-
poxia, can provoke or worsen the severity of coronary heart
disease. Secondly, hypoxia in COVID-19 can increase
heart rate as an adaptation to hypoxia in order to increase
blood supply to the brain. In this case, tachycardia can be-
come a provoking and/or aggravating factor in heart fail-
ure. Thirdly, hypoxia during COVID-19 causes an adaptive
change in the systemic circulation, known as redistribution
of blood flow, in favor of vital organs and systems result-
ing in centralization of blood circulation. This change is
accompanied by an increase in resistance to blood flow in
peripheral blood vessels and is manifested by such phenom-

ena as acrocyanosis and/or local hypothermia in the finger-
tips [4,5].

It is quite possible that increased ischemic and hy-
poxic effects on the heart, which result in tachycardia and
increased muscle activity of the heart, provoke and exacer-
bate underlying heart diseases during a coronavirus infec-
tion. Therefore, expanding the scope of research can im-
prove the diagnosis and treatment of diseases of the cardio-
vascular system in SARS-CoV-2 [2,6].

There are reports that diseases of the cardiovascular
systemworsen in adults with hypoxia which develops when
climbing high into the mountains, in patients with severe
bronchial asthma and night apnea, as well as in fetuses
who develop hypoxia during birth [7–11]. Moreover, in
all these cases, the outcome is determined by the amount
of human adaptation to hypoxia, and the ability to provide
other sources of oxygen to the hypoxic patient. Assisted
lung ventilation with supplemental oxygen and extracorpo-
real membrane oxygenation (ECMO) are the only reliable
ways to save the lives of patients in the final stage of respira-
tory failure with COVID-19. Therefore, a multidisciplinary
approach involving early application of an appropriate test
(for example, the Stange test) to assess the patient’s resis-
tance to hypoxia, timely assessment of the patient’s adap-
tation reserves to hypoxia, and analysis of individual reac-
tivity of the cardiovascular system during voluntary apnea,
can reduce the likelihood of cardiovascular complications
and death in patients with COVID-19.
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The reaction of the cardiovascular system in patients
with hypoxia varies as to whether there are underlying
pathologies that are already present and varies from patient
to patient. The prognosis worsens when heart pathology is
already present. Infrared thermography and monitoring of
the dynamics of the local temperature of the fingertips dur-
ing voluntary apnea is the preferred method to assess the
adaptation of the cardiovascular system and the entire pa-
tient’s body to hypoxia. However, this method has only re-
cently been instituted to assess hypoxia, and therefore; stan-
dard parameters for the diagnosis of hypoxia have not yet
been developed. Nevertheless, infrared examination is pos-
sible for diagnostic purposes in hypoxic patients using such
traditional tests as the Stange test and the cuff occlusion test.
However, diagnostic criteria for the dynamics of local tem-
perature changes of the fingertips in the conditions of stan-
dard ischemia and hypoxia have not yet been determined.
Therefore, further studies are needed to determine the rela-
tionship between the ability of patients with diseases of the
cardiovascular system to adapt to periods of hypoxia, and
its relationship to mortality in patients who develop ARDS
with COVID-19.
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