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The coronavirus 2019 (COVID-19) disease caused by the
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), which was first reported in the city of Wuhan,
China in late December 2019, has since become a global
pandemic by March 2020 (WHO). There are now more
than 2.6 million cases of COVID-19 affecting 210 countries
and territories resulting in more than 183,000 deaths as
of 22 April 2020 (Worldometer Report). The International
Monetary Fund estimates that COVID-19 will cause USD
$9 trillion in global GDP losses leading to the worst
economic downturn since the Great Depression (IMF).

Writing in the New York Times on 20 April 2020,
Dr. Richard Levitan, an intubation specialist, highlighted
that a significant number of hospital admissions not due
to COVID-19 were actually found to be suffering from
pneumonia due to COVID-19 upon having their chest x-rays
taken [1], most with severely low oxygen saturation levels of
only 50%. He pointed out that unlike normal pneumonia, in
which patients will feel chest pain and significant breathing
difficulties, initially COVID-19 pneumonia causes oxygen
deprivation that is difficult to detect since the patients
do not experience any noticeable breathing difficulties,
hence causing a condition which he terms as “silent”
hypoxia. By the time COVID-19 patients realize they are
short of breath, their conditions have already significantly
deteriorated into moderate-to-severe levels of pneumonia.
Analysis of COVID-19 pneumonia patients revealed that the
virus initially attacks the lungs in a different way. The air
sacs in COVID-19 patients’ lungs do not fill with fluid or
pus as in normal pneumonia infections but rather the virus
only causes the air sacs to collapse, thereby reducing the
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oxygen levels that lead to hypoxia in these patients but still
maintains the lungs’ normal ability to expel carbon dioxide.
Consequently, the still-efficient removal of carbon dioxide
is the reason why COVID-19 patients do not feel shortness
of breath in the initial stages of COVID-19 pneumonia.

Thus, the ability to detect this silent form of hypoxia in
COVID-19 patients before they begin to experience short-
ness of breath is critical for preventing the pneumonia from
progressing to a dangerous level. The key is to be able
to detect this initial drop in oxygen saturation levels so
that patients infected with COVID-19 who begin to suffer
from pneumonia can be detected very early on and put on
a treatment plan to prevent the lungs from deteriorating
further. Consequently, early detection of COVID-19 pneu-
monia can prevent patients from having to be treated with
highly invasive procedures such as intubation and mechan-
ical ventilation, a procedure which currently results in an
80% mortality rate for COVID-19 patients.

Blood saturation levels can be easily and non-invasively
detected using pulse oximeters. Normally, pulse oximeters
can be purchased at a relatively affordable price without
prescription at pharmacies and retail stores. However, the
availability of pulse oximeters in the US has become
extremely limited since the first case of COVID-19 was
reported (Quartz).

However, it is still possible to perform this early
detection of silent hypoxia in COVID-19 patients using
smartphones. It has been shown that oxygen saturation
readings measured using smartphones correlate highly with
readings obtained using medical-grade pulse oximeters.
Using a Samsung Galaxy S8 smartphone, Tayfur and
colleagues compared pulse oximetry readings against two
medical-grade devices commonly found in emergency
rooms and reported correlations of between 96-99% [2].
Additionally, smartphone-based pulse oximetry has been
found to be particularly accurate when the oxygen saturation
levels in the users are above 90% [3]. Oxygen saturation in
healthy patients range from 95-100%, so the general public
could use their smartphones to regularly take their own
measurements conveniently at home and contact their health
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provider immediately should they notice a visible drop in
their oxygen saturation of below 95%.

This form of smartphone-based pulse oximetry may
lead to a significant increase in the early detection of
silent hypoxia, and hence identification of the onset of
COVID-19 pneumonia. With the widespread availability of
smartphones, this approach could increase the chances of
detecting pneumonia in COVID-19 patients before severe
infections set in to their lungs. This would almost certainly
significantly reduce intensive care admissions, intubations,
and the mortality rate of COVID-19.
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