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VERDICT 

There are biologically plausible pathways through which nicotine may impact SARS-CoV-2, but the 
clinical significance of these is entirely unclear. 

  

BACKGROUND 
There is mixed evidence on the role of smoking in COVID-19 infection and associated outcomes. 
Whereas the expectation is that smoking would predispose to worse outcomes from COVID-19, as is 
the case in other acute respiratory infections, some (but not all) studies of COVID-19 have detected 
fewer people who smoke than would be expected in hospitalised patients with COVID-19. It is unclear 
whether this is due to biases, confounding, misreporting, or a potential protective effect of smoking on 
COVID-19 outcomes. Irrespective of COVID-19, smoking is uniquely deadly. However, nicotine, the 
addictive component of cigarettes, can be safe when used in other forms, and there is some biological 
plausibility regarding a possible role of nicotine in COVID-19 infection. Below we briefly review 
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evidence to date on the role of nicotine in COVID-19. This is important to people who smoke, but it 
could also be of general relevance, as some have hypothesised nicotine may be a potential treatment 
for COVID-19. 
CURRENT EVIDENCE 
We searched the literature for studies relating to COVID-19 and nicotine. Some are underway, and this 
piece will be updated as new findings emerge. In the meantime, the available research literature is 
mainly in the form of speculative commentaries, with some lab studies also reported.  
Commentaries regarding nicotine and COVID-19 all agree nicotine potentially has a role to play based 
on its role in the renin-angiotensin system. In particular, nicotine can impact the angiotensin-
converting enzyme (ACE) 2, which is relevant because coronaviruses bind to ACE2. However, some 
authors interpret this as suggesting nicotine is likely to be harmful in the context of COVID-19, and 
others suggest the opposite. 
It is extremely difficult to synthesise evidence on nicotine and COVID-19 as much of the literature is 
inconsistent. Below we highlight pathways/hypothetical mechanisms through which at least one 
paper has speculated nicotine might impact SARS-Cov-2: 

• Current and past tobacco smoking are associated with changes in ACE2 receptor expression 

• Nicotine up-regulates the ACE/angiotensin (ANG)-II/ANG II type 1 receptor axis, and down-

regulates the compensatory ACE2/ANG-(1–7)/Mas receptor axis 

(commentary; commentary) 

• Nicotine may bind with the ACE2 receptor, particularly in people with COVID-19, and thus 

could interfere with further SARS-CoV-2-ACE2 binding (pre-print in silico study) 

• Nicotine and cigarette smoke decrease levels of ACE2 in multiple organs 

• Cytokine storms could be prevented or suppressed by nicotine through its impact on the 

cholinergic anti-inflammatory system; nicotine may inhibit hyperinflammation and platelet 

reactivity 

• Poor COVID-19 outcomes in people who smoke could be driven by nicotine withdrawal when 

acutely ill, thus nicotine patches “should be urgently considered and discussed” 

(note, nicotine patch use in hospital is a common approach across conditions) 
France has had to place restrictions on sales of nicotine replacement therapy because of fears it may 
start to be stockpiled for inappropriate use relating to COVID-19. Studies are underway testing 
nicotine replacement therapy in COVID-19 patients, and until results are available from those, there is 
no evidence to support the general public’s use of nicotine replacement therapy for COVID-19 
infection. Nicotine replacement therapy is a mainstay of smoking cessation treatment and is safe and 
effective in this capacity.  
CONCLUSIONS 

• There are biologically plausible pathways through which nicotine may impact SARS-CoV-2, 

but the clinical significance of these is entirely unclear 

• Early studies are underway regarding the role of nicotine replacement therapy as a 

therapeutic aid for COVID-19 

• Evidence so far is too limited to inform any decisions about use of nicotine replacement 

therapy in COVID-19 

• When used for smoking cessation, there is high certainty evidence that nicotine replacement 

therapy is safe and effective. 
End. 
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Disclaimer:  the article has not been peer-reviewed; it should not replace individual clinical 
judgement and the sources cited should be checked. The views expressed in this commentary 
represent the views of the authors and not necessarily those of the host institution, the NHS, the NIHR, 
or the Department of Health and Social Care. The views are not a substitute for professional medical 
advice. 
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 SEARCH TERMS 
Searches run 19 May 2020 

(coronavirus OR covid-19) AND nicotine  

Google and 
Google 
Scholar 

((coronavirus*[Title] OR coronovirus*[Title] OR coronoravirus*[Title] OR 
coronaravirus*[Title] OR corono-virus*[Title] OR corona-virus*[Title] OR 
“Coronavirus”[Mesh] OR “Coronavirus Infections”[Mesh] OR “Wuhan coronavirus” 
[Supplementary Concept] OR “Severe Acute Respiratory Syndrome Coronavirus 
2″[Supplementary Concept] OR COVID-19[All Fields] OR CORVID-19[All Fields] 
OR “2019nCoV”[All Fields] OR “2019-nCoV”[All Fields] OR WN-CoV[All Fields] OR 
nCoV[All Fields] OR “SARS-CoV-2”[All Fields] OR HCoV-19[All Fields] OR “novel 
coronavirus”[All Fields])) AND ((“Tobacco Use Cessation Devices”[Mesh]) OR 
(nicotine[Title/Abstract] OR nrt[Title/Abstract])) 12 PubMed 

term “(covid-19 OR coronavirus) AND nicotine” 25 medRxiv 

nicotine OR nrt 15 LitCOVID 
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