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Why Do Some Reports Claim that the
Number of COVID-19 Hospitalized
Smokers is Smaller than Expected?
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ABSTRACT

Researchers believe that smoking might increase the severity of infections caused by
SARS-CoV-2 by altering the viability and integrity of the BBB, while promoting the
expression of ACE2 in endothelial cells, glia, and neurons. Moreover, as smoking in-
creases the blood circulatory level of VWF and decreases the levels of thrombomodulin,
it can lead to dysregulated blood homeostasis and hence, increased risk of thrombosis
which significantly increases the risk of stroke and cardiovascular disorders. However,
despite current controversies and remarkable study limitations, a recent systematic
review and meta-analysis claims that the findings of 18 recent COVID-19 clinical and
epidemiological studies show that smokers were statistically less likely to be hospital-
ized. The authors state that their observations might be due to the effects of nicotine.
We believe that the lower number of hospitalized smokers than expected, if confirmed
by further studies, can be due to the higher concentration of deposited energy of alpha
particles emitted from radionuclides such as Po-210 in cigarette tobacco. The anti-
inflammatory effects of localized radiation energy deposition of alpha particles as well
as the effect of low doses of radiation on reducing the risk of thrombosis, are possibly

involved in the lower number of hospitalized smokers than expected.
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Introduction

s of July 9, 2020, the global COVID-19 cases exceed 12 mil-

lion and over 500,000 deaths have been reported. The US has

surpassed 3 million COVID-19 cases; roughly a quarter of the
world’s total. Although a wide variety of potential therapeutic agents
ranging from antivirals to steroids have been evaluated for the treat-
ment of Covid-19, none have yet to be been fully effective. Substantial
evidence shows that when the treatment is not fully effective and viral
genome replicates, selective pressure leads the virus to rapid adaptation
toward resistance “An increasing number of viral infections that impair
host health are treated using antiviral drugs, typically targeting mecha-
nisms of viral replication. If the treatment is robust and viral fitness is
impaired sufficiently, no viral genomes will be successfully replicated,
but if treatment is not as effective and some genomes replicate, selective
pressure may result in rapid adaptation toward resistance”.

J Biomed Phys Eng 2020; 10(5) /

1PhD, Bevelacqua
Resources, Richland,
Washington 99352,
United States

2MD, Non-Communica-
ble Diseases Research
Center, Shiraz University
of Medical Sciences,
Shiraz, Iran

SMD, School of Medi-
cine, Shiraz University
of Medical Sciences,
Shiraz, Iran

4PhD, Department of
Medical Physics and
Engineering, School of
Medicine, Shiraz Univer-
sity of Medical Sciences,
Shiraz, Iran

SPhD, lonizing and
Non-lonizing Radiation
Protection Research
Center, Paramedical
School, Shiraz University
of Medical Sciences,
Shiraz, Iran

*Corresponding author:
S. M. J. Mortazavi
Department of Medical
Physics and Engineering,
School of Medicine, Shi-
raz University of Medical
Sciences, Shiraz, Iran
E-mail: mortazavismj@
gmail.com

Received: 17 July 2020
Accepted: 15 August 2020


https://doi.org/10.31661/jbpe.v0i0.2007-1144
http://orcid.org/0000-0001-9561-8767
http://orcid.org/0000-0003-0139-2774

Bevelacqua J. J. et al

Low Dose Radiation as a Treatment
for COVID-19

Successful use of ionizing radiation for the
treatment of pneumonia dates back to the first
half of the 20™ century. Given this consider-
ation, a single dose of radiation instead of an-
tiviral drugs has been recently suggested by
different groups of scientists including Ghadi-
mi-Moghadam et al. who first introduced this
treatment method for severe pneumonia asso-
ciated with COVID-19 [1, 2]. It is worth not-
ing that radiation, at low doses, cannot exert a
significant selective pressure on SARS-CoV-2,
and hence does not lead the virus to “acceler-
ated evolution” through mutations [3].

The Challenging Issue of the Smok-
ing

A study conducted in Saudi Arabia in 2016
showed that smoking was significantly associ-
ated with MERS-CoV disease [4]. Regarding
SARS-CoV-2, the virus causing coronavirus
disease 2019 (COVID-19), a growing body
of evidence confirms the detrimental effect
of tobacco on blood-brain barrier (BBB) in-
tegrity. Given this consideration, researchers
have speculated that smoking might increase
the severity of infections caused by SARS-
CoV-2 by altering the viability and integrity of
the BBB, while promoting the expression of
ACE2 in endothelial cells, glia, and neurons
[5]. It is worth noting that SARS-CoV-2 uses
the angiotensin-converting enzyme 2 (ACE2)
as a cell receptor to invade human cells [6].
Moreover, as smoking increases the blood
circulatory level of VWF and decreases the
levels of thrombomodulin, it can lead to dys-
regulated blood homeostasis and hence, in-
creased risk of thrombosis which significantly
increases the risk of stroke and cardiovascular
disorders [5].

However, a systematic review and meta-
analysis published recently claims that the
findings of 18 recent COVID-19 clinical and
epidemiological studies show that smokers
were statistically less likely to be hospitalized

(OR=0.18, 95%CI: 0.14-0.23, p<0.01) [7].
Thus, the authors state: “The number of hos-
pitalized smokers was smaller than expected
based on the smoking prevalence in the differ-
ent countries. The meta-analysis results ob-
tained in China, US and Italy indicated that
smoking habit lowers the likelihood of being
hospitalized by COVID-19”. The authors be-
lieve that their observations might be due to
the effects of nicotine “We suspect that nicotine
could be contribute to an amelioration of the
cytokine storm and severe related inflamma-
tory response through the a7nAChR-mediated
cholinergic anti-inflammatory pathway during
patient’s aggravation”. It is worth noting that
the authors have already confirmed that their
systematic review and presented meta-analy-
ses had some limitations.

In contrast with the findings of the previous
systematic review and meta-analysis, another
systematic review calculates that the smok-
ers were 1.4 times more likely (RR=1.4, 95%
CI: 0.98-2.00) to show severe symptoms of
COVID-19 and about 2.4 times more likely
to need intensive care (being admitted to an
ICU), mechanical ventilation or die compared
to non-smokers (RR=2.4, 95% CI: 1.43—4.04).
Despite their limited available data, and al-
though the data were not adjusted for other
factors that may influence the progression of
the disease, the authors conclude that smoking
is most likely linked to the negative progres-
sion and adverse outcomes in COVID-19 pa-
tients [8].

It should be noted that a systematic review
and meta-analysis of data from more than 7
million participants, 99 cohort studies and
over 50000 incident cases of lung cancer,
previously showed the 7-fold higher RRs of
lung cancer associated with smoking [9] that
was considerably smaller than the Million
Women’s Study [10] and the British Doctors
Study [11] that found the 20-fold increased
risks. Given this consideration, smoking
should be considered as one of the key causes
of death and illness. However, regarding the
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COVID-19 and Smoking: Alpha Emitters vs Nicotine

lower number of hospitalized smokers than
expected, if confirmed by further studies, we
believe that the higher concentration of depos-
ited energy of alpha particles are involved in
this phenomenon. It should be noted that in
1960s, Po-210, a radionuclide that emits high-
LET alpha radiation, was being considered as
a tobacco smoke constituent [12-14]. Despite
efforts of tobacco manufacturers removing
this radioactive substance from their products
has been failed, so far. The highly localized
energy deposition of alpha particles can cause
severe damage to living cells. However, in this
case, anti-inflammatory effects of localized ra-
diation energy deposition of alpha particles as
well reducing the risk of thrombosis by radia-
tion can be involved in lower risk of hospital-
ization in smoker COVID-19 patients (Figure
1).

In summary, although we strongly believe
that, at moderate or high levels of exposure,
alpha particles emitted from the Th-232 and
U-238 natural decay series (e.g., Po-210)
make this radiation type one of the most haz-
ardous carcinogenic agents, the anti-inflam-
matory effects of localized radiation energy

deposition of alpha particles as well as the ef-
fect of low doses of radiation on reducing the
risk of thrombosis, might be involved in the
lower number of hospitalized smokers than
expected.

Researchers must be careful to separate the
level of smoking that produces a net anti-
inflammatory benefit from the overall nega-
tive effects of smoking and their detrimental
effects on the health of the individual. Lung
degradation caused by the collective effects of
alpha radiation and chemical toxins produced
by smoking should also be addressed.

The individual effects from alpha radiation
and toxic chemicals included in the smoke that
contribute to lung detriment should also be
noted. How these agents collectively impact
inflammation should be carefully studied. It is
difficult to justify the importance of a single
agent (i.e., nicotine) without evaluating the
entire spectrum of agents present in the smoke.

Finally, the condition of the lungs before the
COVID-19 infection and degree of smoking
by the infected individual must be carefully
evaluated. There is likely an optimum level of
smoking that promotes an anti-inflammatory
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Figure 1: Both anti-inflammatory and anti-thrombosis effects of localized radiation energy de-
position of alpha particles can be involved in lower risk of hospitalization in smoker COVID-19

patients.
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effect. Beyond that level, the detriment will
exceed the benefit. In addition, there is likely
an initial lung level of health required before
the effects on smoking could be realized. Ex-
cessive smoking damages the lung to an extent
that its possible benefits could not be realized.
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