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COVID-19 and smoking/vaping



Κάπνισμα και COVID-19

• Οι καπνιστές υπο-εκπροσωπούνται μεταξύ των νοσηλευομένων από COVID-19

• Οι καπνιστές έχουν μικρότερη πιθανότητα να διαγνωστούν από COVID-19

• Οι καπνιστές έχουν μεγαλύτερη πιθανότητα να αναπτύξουν σοβαρή νόσο ΕΦ’ ΟΣΟΝ

νοσηλευθούν

• Το κάπνισμα είναι επιβαρυντικός παράγοντας για βαριά νόσο μεταξύ του μικρού

ποσοστού των καπνιστών που θα αναπτύξουν βαριά νόσο και που θα απαιτήσει

νοσηλεία



The number of hospitalised smokers was smaller than expected 
based on the smoking prevalence in the different countries. 
The meta-analysis results obtained in China, the US and Italy 
indicated that a smoking habit lowers the likelihood of being 
hospitalised by COVID-19.
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Nicotinic receptors and SARS-CoV-2

Matthay et al., Nature Med 2004
Yamada et al. Curr Opin Pharmacol 2018

Low smoking prevalence among 
hospitalized COVID-19 patients 

generated a new hypothesis about an 
interaction between SARS-CoV-2 and 

nicotinic cholinergic system

Cholinergic anti-
inflammatory pathway



SARS-CoV-2 and ACE2

SARS- CoV 2 Structure. Contributed by Rohan Bir Singh, 
MD; Made with Biorender.com.
Cascella et al., STATPEARLS 2020.



Receptor Binding Motif
Amino acid 437-508
The exact site where 

the virus binds to ACE2

SARS-CoV-2 and ACE2

Hoffman et al., Antimicrob Agents Chemother. 2020

Receptor Binding Domain
Amino acids 319-541



A direct interaction?
Receptor Binding Motif

Amino acid 437-508
The exact site where 

the virus binds to ACE2

Receptor Binding Domain
Amino acids 319-541

Homologous with snake 
venom neurotoxin

(yellow)
Amino acids 375-390

Snake venom toxins bind to nAChRs
Farsalinos et al., Int J Mol Sci 2020



Three-finger toxin-like 

sequence within 

SPIKE Protein (αα375-
390)



A direct interaction?

Farsalinos et al., Int J Mol Sci 2020

Molecular modelling and docking of 3D structures suggest 
that there is interaction between SARS-CoV-2 and nAChRs

SARS-CoV-2 spikeNicotinic receptor

SARS-CoV-2 spikeNicotinic receptor
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This group has identified the binding of a human antibody 
to the SPIKE PROTEIN

******THE MAIN EPITOPE IS aa 375--390******

A highly 
conserved 

cryptic epitope 
in the receptor 

binding domains 
of SARS-CoV-2 
and SARS-CoV



This group has identified the binding of a human antibody 
to the SPIKE PROTEIN

******THE MAIN EPITOPE IS aa 375--390******



The epitopes for CR3022 and COVA1-16 coincides with the toxin-
like epitope 375-390
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Similar interaction with SARS-CoV
2003 epidemic

Lagoumintzis et al., biorxiv 2020

Similar interaction with both SARS-CoV and SARS-CoV-2



Limitations

• Still a hypothesis under investigation

• Other factors could explain the findings (sociodemographic, under-reporting or false 

reporting of smoking status, no objective assessment of smoking status)

• No clinical proof that nicotinic agonists affect COVID-19 progression – Clinical trials needed



Preliminary results

Clinical trials are on the way with two “cholinergic agonists” mixtures

• phytotherapeutic version of the product containing following plants extracts combinations 
with specific formulations and from special plant varieties: nicotiana sp., Zingiber officinale, 
Allium sativum, Curcuma longa, and Piper nigrum.

• Synthetic version of the product containing (among other) following molecules and a preferred 
combination of two or two plus some other of : nornicotine, anabasine, anabaseine, anatabine, 
cotinine, myosmine, N-formylnicotine, isonicotine, nicotyrine, S-allylcysteine, S-allyl 
mercaptocysteine, 6-shogaol, 6-gingerol, and curcumin.
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Research in order to identify the direct interaction between SPIKE and 

nAChRs (COLLABORATION: IMPERIAL COLLEGE)

Clinical trials for nicotine and varenicline

Peptide synthesis – Competition experiments (MERCK ISRAEL)

ELISA development – Biomarker charactirization

Mouse, Human, Humanized antibody production (WEIZMANN 
INSTITUTE-ISRAEL)

ON-GOING ACTIVITIES and NEXT STEPS



Conclusions

• Severe COVID-19 is a disease of immune dysregulation and hyper-inflammation (cytokine 
storm).

• The nicotinic cholinergic system is an immune modulator.

• Smokers appear to be under-represented among hospitalized COVID-19 patients.

• Nicotine is the most plausible candidate for smoking-related effects.

• Smoking is expected to mask the potential benefits of nicotine.

• Hypothesis

• Protective effect on nicotinic acetylcholine receptors which may be dysregulated by the virus.

• Hospitalization results in abrupt cessation of nicotine intake (unless NRTs are administered during 
hospitalization) → plasma nicotine levels non-detectable within 10-12 hours after hospital 
admission→ unsaturated receptors → possible harm due to abrupt nicotine cessation

• Mechanisms are still under investigation.
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