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COVID-19 and smoking/vaping

it 7 " Smokers and Vapers May Be at Greater S o k.' lai h
Risk for Covid-19 MOKINg may expiain wny more men

than women die of COVID-19 in

Smoking or vaping increases risks for those Tobacco and marijuana products damage lungs, where the virus

with coronavirus: NYC mayor does its harm. Health officials are urging people to quit, and Spa in
temporary sales bans are even being discussed. £ O

“Clean air is what the lungs should be inhaling, especially during a global pandemic,”
FILE PHOTO: New Y s seen at a news M: h . . . . . - 3
S said one doctor. Antonio Perez/Chicago Tribune, via Alamy Live News
of New York City, Ne 1ds e Photo < =




Kamviopa kot COVID-19

e OL KOTIVLOTEC UTIO-EKTIPOCWTTOUVTAL LETOEL TWV VoonAguopEvwy arno COVID-19
o OL KOTIVLOTEC £XOUV ULKPOTEPN MBavotnta va dtayvwotouv amnod COVID-19

o OL KOTVIOTEC €XOouV peyaAutepn mBavotnta vo avarntuéouv coPfapn voco ED’ OION

voonAguBouv

e To KAMVIOMA €ilvol eMPBAPUVTIKOC Tapdyoviog yio Bapld vooo HETafU TOU HLKPOU

MOCOOTOU TWV Kamviotwv mou Oa avantvéouv Bapld vooo Kot mou Oa amattioel

voonAsia



H Therapeutic Advances in Chronic Disease Systematic Review

Current smoking, former smoking, and S
adverse outcome among hospitalized iosz2s2095765
COVID-19 patients: a systematic review i e
and meta-analysis permsne

Konstantinos Farsalinos'®', Anastasia Barbouni, Konstantinos Poulas, Riccardo Polosa
Pasquale Caponnetto and Raymond Niaura

r ; International Journal of
W) Enmen opy
@ EUROPEAN RESPIRATORY journal Artice
FLAGSHIP SCIENTIFIC JOURNAL OF ERS A Systemaﬁc ReView and Meta'AnalySiS Uf
Hospitalised Current Smokers and COVID-19
Early View

Jesus Gonzilez-Rubio 1), Carmen Navarro-Lépez 2, Elena Lépez-Nijera ?, Ana Lépez-Nijera 4,

Original article

The number of hospitalised smokers was smaller than expected

Characteristics and risk factors for COVID-19 based on the smoking prevalence in the different countries.

diagnosis and adverse outcomes in Mexico: an . . . .

analysis of 89,756 laboratory—confirmed COVID- The meta-analy5|s results obtained in China, the US and ItaIy

19 cases . . . . . . .
indicated that a smoking habit lowers the likelihood of being

;m(t: V. Giannouchos, Roberto A Sussman, José M Mier, Konstantmos Poulas, Konstantimos hospita | ised by COVI D_19.



Kamviopa kot COVID-19

e OL KOTIVLOTEG UTTO-EKTTPOCWTIOUVTAL HETAEL TwV VoonAgvopévwy armo COVID-19
o OL KATIVLOTEC £XOUV HLKpOTEPN TBavoTNTa va dtayvwotouv amo COVID-19

o OL KATIVLOTEC €XOUV peyalUTepn riBavotnta va avantuéouv cofapr voco ED’ 020N voonAguBouv

o To KAnviopa eivatl eMPBAPUVTLKOC TTapayovtoc yla Bapld vooo petafl Tou ULKPOU MocooTtol TwV

KOLTIVLOTWV Ttou Oa avarttuéouv Bopld vooo Kot Ttou Oa artattiosL voonAeia

o[ IATI?



Toxicology Reports 7 (2020) 658-663

Contents lists available at ScienceDirect

Toxicology Reports

journal homepage: www.alsevier.com/flocate/toxrep

Editorial: Nicotine and SARS-CoV-2: COVID-19 may be a disease of the nicotinic cholinergic
system

EUROPEAN RESPIRATORY journal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

Early View
Correspondence

COVID-19 and the nicotinic cholinergic system

Konstantinos Farsalinos, Athina Angelopoulou. Nikos Alexandris. Konstantinos Poulas




Nicotinic receptors and SARS-CoV-2
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SARS-CoV-2 and ACE2
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© Encyclopaedia Britannica, Inc.

Angiotensin Converting
Enzyme-2 Receptor

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




SARS-CoV-2 and ACE2

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

the virus binds to ACE2

Receptor Binding Domain
Amino acids 319-541

Airway cell

TMPRSS2 Infection

Activation of S protein by proteolytic cleavage

Hoffman et al., Antimicrob Agents Chemother. 2020




A direct interaction?

Receptor Binding Motif
Amino acid 437-508

4 The exact site where
°§ the virus binds to ACE2
A’,\/
© - ,
SJ Receptor Binding Domain
of-" 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






A direct interaction?

Nicotinic receptor SARS-CoV-2 spike

Nicotinic receptor SARS-CoV-2 spike

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

Farsalinos et al., Int J Mol Sci 2020
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This group has identified the binding of a human antibody
to the SPIKE PROTEIN

*EEXEXTHE MAIN EPITOPE IS aa 375--39Q* *****

N{ NTO H RBD | so1

A highly
conserved
cryptic epitope
in the receptor
binding domains
of SARS-CoV-2
and SARS-CoV
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This group has identified the binding of a human antibody
to the SPIKE PROTEIN

*A&F*FTHE MAIN EPITOPE IS aa 375--390Q% *

SARS-CoV RBD 306 RVVPSGDVVRFPNITNLCPFGEVFNATKFPSVYAWERKKISNCVADYSVL 355
SARS-CoV-2 RBD 319 RVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVL 368

* *
SARS-CoV RBD 356 YNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVI 405
SARS-CoV-2 RBD 369 ¥YNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKI 418

*
SARS-CoV RBD 406 ADYNYKLPDDFMGCVLAWNT
SARS-CoV-2 RBD 419 ADYNYKLPDDFTGCVIAWNS

NIDATSTGNHNYK RHGKLRPFERDI 455
NLDSKVGGNYNYL RKSNLKPFERDI 468

SARS-CoV RBD 456 SNVPFSPDGKPCTP-P CXWPLNDYGFXT IGY¥QPYRVVVLSFELL 504
SARS-CoV-2 RBD 469 STEIYQAGSTPCNGVE CYXFPLOSYGFQOP QPYRVVVLSFELL 518
*
SARS-CoV RBD 505 NAPATVCGPKLSTDLIKNQCVNF 528

SARS-CoV-2 RBD 519 HAPATVCGPKKSTNLVKNKCVNF 541



The epitopes for CR3022 and COVA1-16 coincides with the toxin-
like epitope 375-390

ACE2 binding site COVA1-16 epitope CR3022 epitope
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Similar interaction with SARS-CoV
2003 epidemic

RBD of SARS COV RBD of SARS COV
fimef) of isAR;si cov2
£\ osed) AN
% 1
TS o ¥ @ 2
> 900 [ Y\
90° =
RBD of SARS COV RBD of SARS COV 2 : RBD of SARSCOV 2
(closed) (open)
RBD of SARS COV (open) human a7 A
h 7
P::;:':e . hun;an a7 (closed) pentamer pentamer
pentamer

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

Lagoumintzis et al., biorxiv 2020



Limitations

e  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

e 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.

e 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.



AGEUSIA

ANOSMIA

Day 0 (before starting treatment). Niccovid/Yanavir treatment from Day 1 to Day 14

Initial and final values of ageusia Day 0 Day 14 : ' = i i ‘
Maximum value ageusia 1 (4] ayn ]
Minimum value ageusia o o Initial and final values of anosmia
Average value ageusia 22 © Maximum value anosmia 1 0
Minimum value anosmia 0 0
.
Percentage improvement in ageusia at 24 hours 40% A\rerage value anosmia 0,55 0
Percentage improvement in ageusia at 48 hours 0%
Percentage improvement in ageusia at 72 hours 80%
Percentage improvement in ageusia at day 14 100% = - - -
5= =P = v Percentage improvement in anosmia Value in %
Percentage improvement anosmia at 24 hours 33%
Average decrease of ageusia in 14 days Percentage improvement anosmia at 48 hours 50%
3 g‘ig Percentage improvement anosmia at 72 hours 67%
Z o0 Percentage improvement anosmia at day 14 100%
2 0,35
723' 0,30
= 0,25
E 0,20
+ 0,15
s 0,10
@
0,05
0,00

1 2 3 4 5 -1 7 B 9 10 11 12 13 14 15
Day O (no treatment) and Days 1 to 14 (under treatment)




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)

e
P




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.






