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Abstract

The study purpose was to examine the prevalence of current e-cigarette use and current 

smoking among hospitalized patients with COVID-19 in China, considering the high population 

smoking prevalence in the country (26.6%, 50.5% in males and 2.1% in females).  

A systematic research of the literature (PubMed) was performed on April 1. Out of 432 

studies,  we identi�ed 13 studies examining the clinical characteristics of a total of 5960 

hospitalized COVID-19 patients that presented data on the smoking status. No study reported 

e-cigarette use among COVID-19 patients. The prevalence of current smoking ranged from 

1.4% to 12.6%. The random effect pooled prevalence of current smoking was 6.5% (95%CI: 

4.9-8.2%). 

This preliminary analysis does not support the argument that current smoking is a risk factor 

for hospitalization for COVID-19. Instead, these consistent observations, which are further 
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emphasized by the low prevalence of current smoking among COVID-19 patients in the US 

(1.3%), raises the hypothesis that nicotine may have bene�cial effects on COVID-19. This 

could be attributed to its immunomodulatory effects and its interaction with the renin-

angiotensin system. However, other confounding factors need to be considered and the 

accuracy of the recorded smoking status needs to be determined. However, the results were 

remarkably consistent across all studies and were recently veri�ed in the �rst case series of 

COVID-19 cases in the US.  

In conclusion, the generalized advice to quit smoking as a measure to improve health risk 

remains valid, but no recommendation can currently be made concerning the effects of 

smoking on the risk of hospitalization for COVID-19. No studies recording e-cigarette use 

status among hospitalized COVID-19 patients were identi�ed. Thus, no recommendation can 

be made for e-cigarette users. The above-mentioned observations, together with the potential 

mechanisms through which nicotine interacts with the in�ammatory process and the renin-

angiotensin-aldosterone axis involved in the development of COVID-19, warrant an urgent 

investigation of the clinical effects of pharmaceutical nicotine on COVID-19 susceptibility, 

progression and severity. 

 

Keywords. SARS-CoV-2, COVID-19, nicotine, smoking, hospitalization, electronic cigarette.

Introduction

There is a lot of speculation about the effects of smoking on Corona Virus Disease 2019 (COVID-

19). Smoking increases susceptibility to respiratory infections and media reports suggest that it

may increase the risk of being infected with acute respiratory syndrome coronavirus 2 (SARS-

CoV-2), the virus responsible for COVID-19.

 

SARS-CoV-2 is known to use the angiotensin converting enzyme 2 (ACE2) as a receptor for cell

entry. There is a complex and unclear interplay between COVID-19 and the renin-angiotensin-

aldosterone system.1 Until recently, smoking and nicotine were found to down-regulate ACE2

expression  in the lung and other tissues.2,3 More recent analyses suggest that up-regulation of

ACE-2 caused by smoking could be detrimental for COVID-19.4,5 However experimental data

suggest that infection with SARS-CoV and SARS-CoV-2 leads to down-regulation of ACE2, and

this downregulation is detrimental due to uncontrolled ACE and angiotensin II activity.6,7 It has
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been observed that decreased ACE2 availability contributes to lung injury and ARDS

development.8,9 Therefore, higher ACE2 expression, while seemingly paradoxical, may protect

against acute lung injury caused by COVID-19.10

 

China has a high prevalence of smoking (26.6%), much higher among males (50.5%) than

females (2.1%).11 It was recently suggested that there is no strong evidence on a link between

smoking and COVID-19 due to the low smoking prevalence among COVID-19 patients in 2

studies compared to the population smoking prevalence in China.12 The purpose of this study

was to examine the prevalence of current smoking among Chinese hospitalized cases with

COVID-19 relative to the population prevalence of current smoking in China.

 

 

Methods

A systematic review of the literature was performed by searching for publications on PubMed

using the terms "[SARS-CoV-2 OR COVID-19 OR 2019-nCoV] AND [Clinical OR Mortality OR

Outcome]” in the title or the abstract on April 1. Out of a total of 432 studies, 13 studies which

included data about the smoking status of hospitalized COVID-19 patients were identi�ed.13-25

No study reported e-cigarette use among COVID-19 patients. The pooled rate of current smoking

was calculated by random effect meta-analysis using JASP Version 0.11.1 (JASP Team 2019,

University of Amsterdam, Netherlands).

 

Results

The studies examined are presented in Table 1. One study presented the combined current and

former smoking prevalence, and all were considered current smokers in this analysis.13 Two

other studies reported the smoking status as "history of smoking" or "smoking".22,24 While it was

unclear if these de�nitions included both current and former smokers, we analyzed the data

assuming they were all current smokers.
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Figure

 

A total of 5960 patients with data on smoking status were presented, with 55.1% being males.

Current smoking was reported by a total of 450 patients, with the prevalence ranging from 1.4%

(95%CI: 0.0-3.4%) to 12.6% (95%CI: 10.6-14.6%) across all studies.  The pooled prevalence of

current smoking was 6.5% (95%CI: 4.9-8.2%). The random effect meta-analysis is presented in

Figure 1.
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Figure

 

 

Discussion

The current study examined for the �rst time the prevalence of current smoking among

hospitalized patients with COVID-19 in China. An unusually low prevalence of current smoking

among hospitalized COVID-19 cases in China was observed when considering the population

smoking prevalence. The pooled prevalence observed in the 13 studies analyzed was
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approximately 1/4th the population prevalence. Consistently low prevalence of current smoking

was observed in all studies.

 

This preliminary analysis, assuming that the reported data are accurate, does not support the

argument that current smoking is a risk factor for hospitalization for COVID-19. However, other

confounding factors, such as socioeconomic status, should be considered in examining if

access of Chinese smokers with COVID-19 to hospital care may be different compared to the

non-smoking population. At this time, it is impossible to perform a multivariate analysis or

examine the prevalence of COVID-19 infection and hospitalization according to the smoking

status of the whole population. The accuracy of the recorded smoking status also needs to be

determined. It is possible that some patients may have quit smoking shortly after disease

initiation and before admission to hospital, and thus would be registered as former smokers.

Only 3 of the studies reported the proportion of former smokers among patients, which was

particularly low (1.9%, 3.0% and 5.0%).14,17,20 Another limitation is that differences in smoking

prevalence exist between age groups, particularly considering that hospitalization for COVID-19

may be more likely for older people. A study by Liu et al. reported that the highest smoking

prevalence in China was observed in males aged 40-59 years.26 The median age in all the

studies analyzed herein was < 59 years, with the exception of one subgroup of patients in a study

comparing elderly with young cases.15 Additionally, high smoking prevalence was observed

among older Chinese males by Liu et al. Speci�cally, the prevalence of current smoking in males

was: 46.5% in 18-29 years, 57.6% in 30-39 years, 60.3% in 40-49 years, 59.5% in 50-59 years,

52.2% in 60-69 years and 41.5% in 70+ years. In females, the highest smoking rates were

observed in those aged 50 years or higher (4.7-8.7%) compared to younger age groups (1.7-

2.6%).26 Thus, it is unlikely that age was a factor that substantially affected the present analysis.

Finally, the present analysis examined only hospitalized cases. Thus, no conclusion can be

drawn on the susceptibility of smokers to less severe COVID-19 that would not require

hospitalization.

 

The study also has implications when examining the effect of smoking status on disease

progression, complications and death among hospitalized COVID-19 patients. One study

reported that current smoking is associated with higher odds of severe COVID-19.27 However, it
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is well-established that smokers are more likely than non-smokers to suffer from comorbidities,

such as cardiovascular disease, which are risk factors for adverse COVID-19 outcomes. It

remains unclear whether smoking per se or other factors related to comorbidities may be

responsible for an adverse outcome.

Considering the above-mentioned uncertainties, the generalized advice to quit smoking as a

measure to improve health risk remains valid, but no recommendation can be currently made

concerning the effects of smoking on the risk of hospitalization for COVID-19. In fact, the

consistently low prevalence of current smoking among Chinese patients with COVID-19 was

further supported by the recent data recently released from the US CDC.28 From a total of 7162

patients in the US, only 1.3% were current smokers. low smoking prevalence was also observed

among hospitalized non-ICU (2.1%) and ICU cases (1.1%), while the population smoking

prevalence in the US is 13.8%. These observations raise a possible hypothesis that nicotine

might reduce the risk for severe COVID-19. Hospitalization for COVID-19 will inevitably result in

abrupt withdrawal of nicotine and its bene�cial effect linked to this hypothesis in smokers or

users of other nicotine products. This could, at least partly, explain the association between

smoking and COVID-19 severity among hospitalized patients.27 Nicotine has been found to

prevent acute lung injury in an animal ARDS model and has immunomodulatory

effects.29,30 There is also evidence for an interaction between nicotine and the renin-

angiotensin-aldosterone axis, although such interactions remain unclear.2-5 In any case, the

observations of a consistently low prevalence of smoking among COVID-19 cases in China and

the US, together with the potential mechanisms through which nicotine interacts with the

in�ammatory process and the renin-angiotensin-aldosterone axis involved in the development of

COVID-19, warrant an urgent investigation of the clinical effects of pharmaceutical nicotine on

COVID-19 susceptibility, progression and severity. The potential need to provide pharmaceutical

nicotine products to smokers who experience an abrupt withdrawal of nicotine when

hospitalized for COVID-19 or aim to follow medical advice to quit smoking to relieve underlying

conditions that may increase vulnerability to serious or fatal symptoms should also be

examined.
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Finally, an important issue that also needs to be addressed is the effect of e-cigarette use on

COVID-19 risk, particularly for Europe and the US where prevalence of use is higher compared to

China. No studies recording e-cigarette use status among hospitalized COVID-19 patients in

China were identi�ed. Thus, no recommendation can be made for e-cigarette users, but all the

above-mentioned issues relevant to the hypothesis about the effects of nicotine and nicotine

withdrawal on COVID-19 progression and severity are equally applicable to e-cigarette users.
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Forsalinos et al. examined the prevalence of current smoking (and electronic cigarette use)

among patients hospitalized for COVID-19 in China. Data are from 13 publications. The authors

report a 6.5% (95%CI; 4.9 to 8.2) smoking rate. Current smoking was probably assessed by self-

report without biochemical veri�cation. They estimated that the prevalence of current smoking is

31.1 % (95%CI: 29 to 33.4) in the general population in China. Because of this lower prevalence
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