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Smoking, in all forms, such as cigarettes, waterpipe, and e-cigarettes, is harmful and proven to cause lung injury. In this pandemic era, it is 
essential to examine potential evidence linking smoking and the risk of infection with severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), as well as the prognosis and severity of COVID-19 disease. The effect of smoking and nicotine on airway inflammation has 

been established in multiple studies. However, the impact of nicotine on the angiotensin-converting enzyme 2 receptor remains controversial 
and calls for more studies.
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Smoking is a significant risk factor for severe COVID-19. A substantial amount of evidence supports the 

fact that tobacco use and chronic obstructive pulmonary disease (COPD) are among the strongest risk 

factors that lead to severe disease and high mortality due to COVID-19 illness. In a recent publication, 

Zhao et al. carried out a meta-analysis and systemic review of published literature on the prevalence 

of COPD and smoking in severe hospitalized patients with COVID-19. The pooled odds ratio was found 

to be 4.38 for COPD and 1.98 for smoking. They concluded that COPD and current smoking are strong 

factors that worsen the progression and outcome of COVID-19 illness.1

The preliminary recommendations issued by the World Health Organization (WHO) stated that smokers 

are 14 times more likely to develop severe COVID-19.2 This statement was based on the results of a 

study published in the Chinese Medical Journal, conducted in a group of 78 individuals, where the 

odds ratio for the history of smoking regarding COVID-19 severity was 14.285, the highest amongst 

the considered risk factors affecting the disease progression.3 A meta-analysis followed, confirming 

that smokers with COVID-19 are 2.5 times more likely to need mechanical ventilation and intensive 

care unit (ICU) admission, and have a significantly higher risk of mortality.4 Shortly after the COVID-19 

outbreak, The Global Initiative for Chronic Obstructive Lung Disease (GOLD) issued recommendations 

in which they recognize that people with COPD are amongst the worst affected by COVID-19.5

We know from various studies that chronic respiratory disease is always present in patients with 

severe COVID-19, and is one of the established risk factors that are associated with worse outcomes, 

along with diabetes and cardiovascular diseases (including hypertension).6 As the number of 

comorbidities increases, so does the risk of severe disease.6 However, there are some studies that 

contradict this, and claim that smoking does not affect COVID-19 severity. Lippi and Henry reported 

that active smoking was not found to be a significant predictor of COVID-19 severity, despite the 

substantial trend towards higher risk.7 In addition to this, Vardavas and Nikitara reported that smoking 

is most likely associated with negative progression and adverse outcomes of COVID-19.4 Each of 

these systematic reviews evaluated five studies (some of which were common to both analyses), 

but the available data was not robust, and the analysis provided failed to adjust for other potential 

important factors, such as gender, comorbidities, and age.8 There are other meta-analyses based 

on more studies and more significant data, which confirm the impact of smoking in the severity of 

COVID-19. Sánchez et al. concluded that the results of the meta-analysis do not necessarily rule out 

the association between the use of tobacco products and COVID-19 severity.8

Smoking remains the most critical risk factor responsible for the major non-communicable diseases 

that cause most deaths worldwide.9 It is an established independent risk factor for ischemic heart 

disease, cerebrovascular disease (stroke), COPD, and lower respiratory infections (mainly pneumonia).9 

In the pre-COVID-19 era, when smokers were compared with non-smokers, smokers showed chronic 
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inflammation of the airways, lung tissue, and pulmonary blood vessels, 

caused by exposure to inhaled irritants such as tobacco smoke and  

other pollutants.10

One element that was extensively studied with regard to its impact on 

lung irritation is histone deacetylase 2 (HDAC2). HDAC2, being one of 

the class I histone deacetylases, is critical for regulating the expression 

of inflammatory genes. The effect of smoking and COPD on HDAC2 

is described in many experimental studies. In their article, Sohal et al. 

assessed the expression of HDAC2 in the airways of smokers and patients 

with COPD.11 They found that, in the case of smokers, HDAC2 expression 

is increased in the lamina propria. On the other hand, they found that it is 

reduced in patients with COPD, and becomes worse with severity of the 

disease. Ex-smokers have normalized HDAC2 cell expression.11,12 Barnes, 

in his article, talks about the decrease of the HDAC2 enzyme in peripheral 

lung and alveolar macrophages,13 which is responsible for the inhibition of 

histone acetylation, a significant trigger for inflammation in the airways. 

This histone acetylation increases angiotensin-converting enzyme 2 

(ACE2) expression and up-regulation in pulmonary diseases like COPD and 

pulmonary arterial hypertension when compared with controls.14

In addition to its correlation with the severity of the COVID-19 illness, 

smoking can increase the risk of contamination by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2). In fact, most, if not all 

devices used for smoking, require the individual to raise the device to their 

mouth, thereby touching their mouth with their hands. Thus, the simple act 

of raising the smoking device to the mouth forces the smokers to break 

the primary prevention recommended in order to avoid contamination, 

exposing the individual to self-contamination.

Waterpipe smoking is another tobacco-burning device, very popular in the 

Middle-East region, and is gaining popularity around the world. The usual 

nature of waterpipe smoking means that a single mouthpiece and hose are 

often shared between people, especially in social and communal settings. 

Thus, waterpipe use can increase the transmission of infectious diseases, 

respiratory, and otherwise, between users. This increased risk was confirmed 

with many infectious agents such as respiratory viruses, herpes simplex 

virus, and tuberculosis.2 Also, the waterpipe device itself may contribute to 

the risk of contamination by providing an environment that promotes the 

survival of microorganisms outside the body. This is primarily due to the 

moisture in tobacco smoke and the use of cold water in the water chamber 

for a cold airflow, which may facilitate the survival of viruses and bacteria.2

New-generation devices, such as IQOS (I Quit Ordinary Smoking) and 

e-cigarettes, are commonly construed by the media as "healthier" than 

regular cigarettes. In fact, they are advertised by cigarette companies as 

"reduced-risk products." However, this is misleading, and studies have shown 

that these modern devices are toxic to the cells.15–17 In fact, in these studies, the 

researchers compared the effect of these three nicotine sources on different 

types of cells taken from the human airways. They found that, although there 

was a difference in the levels of toxicity between the different nicotine-delivery 

products, they all damaged the cells and affected their normal functions. 

Regarding COVID-19, these modern devices also cause an additional risk. In 

fact, smoking IQOS or e-cigarettes tends to generate a substantial volume of 

vapor exhaled, which can lead to viral transmission by droplets.17

Human ACE2 protein, the most important known vector of the coronavirus, 

lies on the surface of lung cells and is responsible for triggering the 

inflammatory response. Multiple well-conducted studies have shown that 

patients with COPD and current smokers have a significantly increased 

expression of ACE2 in their lungs and airways.14,18 Since smokers and 

patients with COPD have overexpression of ACE2 in their lungs, they 

are predisposed to more severe COVID-19. Nicotine also has a direct 

impact on the recognized receptor for the virus (ACE2), leading to the 

inflammatory reaction of the lung’s epithelial cells.2 This effect of nicotine 

is not yet fully understood due to the complexity of the renin-angiotensin 

system (RAS), and requires further investigation. Two studies, not yet  

peer-reviewed, published in the same month, offered contradictory 

hypotheses regarding the effect of nicotine. The study conducted in 

France assumes a protective effect of nicotine on the ACE2 receptor;12 

they proposed that nicotinic acetylcholine receptors can play a role in 

SARS pathophysiology, and tried to justify their hypothesis. In contrast, the 

Jodhpur study by the Indian Institute of Technology, showed that nicotine 

can alter the homeostasis of RAS, contributing to the development of 

cardiovascular and pulmonary diseases.19

The risk of increasing inflammation induced by the e-cigarette is still 

unknown,20 and more focused studies are required to determine the 

adverse effects of e-cigarettes on patients with COVID-19. However, since 

vaping is a nicotine provider, it may also be an inducer of this inflammatory 

response in the airways.2 We all know about the nationwide outbreak of 

e-cigarette or vaping, product use-associated lung injury.21

The low prevalence of COVID-19 in patients with COPD and smokers was 

raised in studies from China and the USA.20 Only 12.6% of the people 

hospitalized for COVID-19 in China were smokers, and this rate was even 

lower in the USA (1.3%). Guan et al. related these results, most probably, 

to under-diagnosis.6 Smoking status was only self-reported in the majority 

of the cases. The prevalence of current self-reported smoking in patients 

with a COVID-19 diagnosis can sometimes be less than 6.5%, and could 

vary from 1.4–12.6%, (95% confidence interval 4.9–8.2%) depending on 

the study.20 This was analyzed in detail by Cattaruzza et al., whereby they 

agreed that low prevalence among hospitalized patients is partially due 

to the misclassification of many smokers as non-smokers. For example, 

someone who quit smoking by the day of hospitalization, could be 

misclassified as "former smoker."22 Also, hospitalized patients are generally 

older, hence, more prone to having comorbidities, with a higher probability 

of them having been former smokers.

Changeux et al. propose the use of nicotine replacement therapy as a 

preventive measure in the coronavirus pandemic.12 However, at this stage, 

this cannot be justified. Nicotine is to be used only for smoking cessation 

treatment. Nicotine is a very highly addictive substance, associated with 

numerous side effects, and should not be initiated in non-smokers.

We emphasize the need for effective preventive measures to support 

reducing the burden of COVID-19 on smokers and patients with COPD. The 

pandemic may present an opportunity to motivate smokers further to quit 

smoking due to the risk of more severe disease. We cannot stress enough 

the importance of smoking cessation to patients with COPD and current 

smokers during this COVID-19 period.2,4 
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