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Dear editor,

We would like to thank Dr. Takagi [1] for his comments and
the interesting analysis of the association between COVID-
19 incidence and smoking prevalence in Japanese prefec-
tures. In this response, we clarify some possible misunder-
standings related to the current research on the link between
smoking and COVID-19.

Our systematic review and meta-analysis examined the
prevalence of smoking among hospitalized COVID-19
patients only [2]. Our findings cannot be interpreted as
smoking reducing the risk of being infected with SARS-
CoV-2 and developing COVID-19. In fact, we emphasized
that no conclusion can be drawn about the prevalence of
current smoking among patients with less severe COVID-
19 that would not require hospitalization. While we sug-
gested that nicotine is unlikely to have direct antiviral activ-
ity and, thus, is not expected to act as chemoprophylaxis,
recent studies suggest that smokers may be less likely to
be diagnosed with COVID-19 [3], while an inverse asso-
ciation between national smoking rates and COVID-19
mortality was reported [4]. These findings may not be in
agreement with the report by Dr. Takagi but, in any case,
the overall incidence of COVID-19 (including mild forms
of the disease) should be clearly differentiated from severe
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COVID-19 that requires hospitalization. Additionally, the
lower than expected prevalence of smoking among hospital-
ized COVID-19 patients is not contradictory to the reported
higher odds for adverse outcome in hospitalized smokers
compared to non-smokers. In our most recent systematic
review and meta-analysis of 30 studies, we reported both an
unexpectedly low prevalence of smoking among hospital-
ized COVID-19 patients and higher odds for adverse out-
come in hospitalized smokers [5]. In reality, the evidence
suggests that any association between smoking and disease
outcome cannot not be generalized to the whole population
of smokers but should refer specifically to the seemingly
low proportion of smokers who develop severe COVID-19
necessitating hospitalization. One potential explanation for
the adverse outcome among hospitalized smokers is that
they experience abrupt nicotine cessation from the moment
they are admitted to the hospital (unless they are given nico-
tine replacement therapies). As a result, these patients will
be deprived of any potentially beneficial effects of nicotine,
which may be related to the activation of the cholinergic
anti-inflammatory pathway and/or the prevention of a direct
interaction between SARS-CoV-2 and nicotinic acetylcho-
line receptors, as we have presented in our hypothesis [2,
5]. Concerning the effects of smoking on ACE2 expres-
sion, there is highly conflicting and contradictory evidence
[2, 5]. Even if smoking was found to up-regulate ACE2,
this does not necessarily imply adverse prognosis. In fact,
ACE?2 has strong anti-inflammatory, anti-oxidant and anti-
fibrotic properties, and it is possible that ACE2 upregulation
is protective against severe COVID-19 despite being used
by SARS-CoV-2 as a receptor for cell entry [5]. Finally, we
take this opportunity to emphasize once again that smoking
cannot be considered a protective factor for COVID-19, and
smokers should still be encouraged to quit. However, the
potential therapeutic effects of nicotine or other nicotinic
cholinergic agonists should be further explored in in vitro
studies and clinical trials.
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