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HARM REDUCTION

Combustion-free
nicotine delivery devices

from tar-emitting to tar-free products

What is Harm reduction?



NICOTINE AND HARM REDUCTION

CANCER

Nicotine is not cancerogenic

COPD

Nicotine does not cause 
respiratory disease

CARDIOVASCULAR DISEASES

Potential health risk for patients
with unstable coronary artery

disease (e.g. early after
surviving MI) 

“People smoke for the nicotine 
but die from the tar”.

Professor Michael Russell 1932-2009

Tobacco Smoke and Involuntary Smoking 2004. Geneva: WHO International Agency for Research on Cancer; 2004.
The Biology and Behavioral Basis for Smoking-Attributable Disease: A Report of the Surgeon General. 2010. Atlanta, GA: U.S.
Royal College of Physicians. Smoking and health 2021: a coming of age for tobacco control? London: RCP, 2021. 
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Causes Atherosclerosis

Causes Birth defects

Causes Head/neck/gastric cancers

Causes Bladder cancer

Causes Lung cancer

Causes COPD

DK 1 Completely Disagree 2 3 4 Moderately Agree 5 6 7 Completely Agree

Agreement with statements about nicotine
USA physicians, n = 3.628

72%

75%

72%

69%

69%

67%

66%

Most harm caused by smoking comes 

from combustion than nicotine by itself 

Top-3 
agreement

SOURCE: Global Smoking Cessation Research Interview 2022, conducted by

Nicotine by itself: 



Theme #1

Smoking cessation and e-cigarettes



e-cigarettes help smoker quit: the evidence

RCTs
Systematic Reviews

Population studies



All adults

Trends in smoking and e-cigarette use prevalence
National Health Interview Survey (NHIS); N = 870,652



Trends in smoking and e-cigarette use prevalence
by age

National Health Interview Survey (NHIS); N = 870,652



CIGARETTES

BOTH

E-CIG

Current (Past 30 Days) e-cigarettes and tobacco cigarettes use in the U.S.among youth

NYTS 2012-2021



Trends in smoking and e-cigarette use prevalence
by age

National Health Interview Survey (NHIS); N = 870,652



27% 27% 25% -2%

18% 15% 14% -4%

2014 2017 2020 %

WHO report on the global tobacco epidemic 2021: addressing new and emerging products. Annex 11.2: 
Adult tobacco surveys-smokeless tobacco or e-cigarettes. Available online: 
https://www.who.int/teams/health-promotion/tobacco-control/global-tobacco-report-2021

Decline in smoking prevalence
(WHO data - adults)

https://www.who.int/teams/health-promotion/tobacco-control/global-tobacco-report-2021


The New Zealand experience

• Has embraced ECIGS as tobacco harm reduction.

• Regulation was intended to reflect relative risk – tobacco cigarettes 
have higher taxes and stricter regulation.

• Mass media campaign by government: Vape to Quit Strong

• Government fact-based website: www.vapingfacts.health.nz. 

• Aimed to complement strong tobacco 
control (the push away from smoking) 

• Gives smokers an appealing product to 
switch to. 

• Gets away from the “quit or die” 
approach of traditional tobacco control.

http://www.vapingfacts.health.nz/


The New Zealand experience - Results

Sharp increase in the rate of smoking decline when ECIGS were introduced:

Figure taken from 
SmokeFree New Zealand, 
Quitting Strong report.

“Vape to Quit Strong”



Do e-cigarettes help people 
with schizophrenia spectrum 

disorders quit smoking?



• Smoking rates remain high in people with schizophrenia

• High morbidity and mortality for smoking-related diseases 
among smokers with schizophrenia

• FDA-approved smoking cessation products (i.e. NRT, 
varenicline, bupropion) are largely ineffective in people with 
schizophrenia

• Schizophrenic smokers have little or no interest in quitting

Schizophrenia and smoking factsheet 



What strategy for schizophrenic smokers?

Emerging evidence: e-cigs can help this group quit or 
reduce cigarette consumption

Serious harm from
heavy smoking + Difficulty in

cessation = Strong ethical case 
for e-cigarettes



ASH survey of mental health NHS 
organisations in England (2019)

• 83% (45/54) Mental Health NHS Trusts 
responded to an online survey 

• 82% (37/45) had a comprehensive smokefree
policy  (no smoking allowed in hospital grounds 
and buildings and tobacco dependence 
treatment) 

• 100% offered smokers NRT

• 49% offered smokers varenicline 

• 91% allowed the use of e-cigarettes 

ASH (2019) Progress towards smokefree mental health services  



E-cigarettes for smoking cessation in smokers with 
a mental health condition 

E-cigarettes for smoking cessation

in smokers with SSD 

Caponnetto 2013​

Italy​

Pratt 2014​
USA​

Hickling 2019​
England

Caponnetto 2021​
Italy

Pratt 2022​
USA​

Diagnosis​ Schizophr.​ Schizophr.
bipolar​

Psychosis​ Schizophr. Schizophr.
bipolar​

Sample size 14​ 19​ 50​ 40​ 240

Vaping product 4 week supply​
Rechargeable, prefilled, di

sposable

Nic -7.5mg/ml​

4 week supply
Prefilled tank​

6 week supply​
Disposable

Nic- 45mg/ml​

12 week supply
Pod device

Nic- 50mg/ml​

8 week supply
Prefilled tank​

Quit rate 14%
(1yr)​

10%
(1 month)​

2%
(6 months)​

40%
(3 months)​

22%
(2 months)​



Lesson learned - 1

High nicotine
strength + Efficient

product design = Make the 
difference!



Lesson learned -2

High nicotine
strength + Efficient

product design = Make the 
difference!

Relapse prevention

tool

By providing adequate compensatory:

Bio-Physical effects (nicotine fix)

Behavioural effects (smoking rituals)



GENESIS TRIAL



Findings

Compared with the Status Quo, replacement of 
cigarette by E-cig use over a 10-year period yields:

6.6 million fewer premature deaths

Levy DT, et al. Tob Control. 2018 Jan;27(1):18-25.

Conclusions

Substantial reductions in deaths and life-years lost 
were observed even under pessimistic assumptions. 

E-cigs can importantly impact health challenges 
from smoking. 



Scenario 1:
10% smokers switch to e-cig

Scenario 2:
50% smokers switch to e-cig



<<Vape kills>>
World Health Organization (WHO):

<<Vape never killed anybody>> 

Polosa (CoEHAR):

11 June 2024



Theme #2

Health effects of e-cigarettes



> 8000 chemicals in tobacco smoke
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> 8000 chemicals in tobacco smoke ≈ 200 chemicals in EC/HTP aerosol

COMBUSTION-FREECOMBUSTION

?Smoking related diseases
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This can be proven by:

• In vitro cytotoxicity and mutagenicity studies

• Epidemiology and In Silico Science

• Clinical studies (health effects indicators, biomarkers of potential harm)

Substantiation of health improvements after switching

Health improvements

Reduced Harm



Smoking machine Vaping machine

ECIG AEROSOL DOES NOT INDUCE CYTOTOXICITY



Smoke and vapour exposure  

The selected products were tested on standardized equipment simulating smoking topography: the 

LM1 Smoking Machine (Borgwaldt, Hamburg, Germany) was used to smoke the 1R6F cigarettes 

following the Health Canada Intense (HCI) regime (puff volume, duration and frequency of 55 mL, 

2 s and 30 s (55/2/30), with bell shaped profile and hole vents blocked), accredited under ISO/TR 

19478-2:2015. 

The LM1 is a direct exposure system and does not perform smoke dilution unlike the smoking 

machine used by Rudd and colleagues. The LM4E Vaping Machine (Borgwaldt, Hamburg, Germany) 

was used to vape myblu™ following the “CORESTA Reference Method n. 81” (CRM81) regimen 

(55 ml puff volume, drawn over 3 s, once every 30 s with square shaped profile), accredited into ISO 

20768:2018.  

An air-liquid exposure system different from the original paper by Rudd et al. was used to expose 

BEAS-2B to perform NRU assay and V79 cells to perform IVM assay. The BAT (British American 

Tobacco) aerosol exposure chambers were used to expose in vitro cells at the air-liquid interface 

(ALI) to cigarette smoke and aerosols from e-cigarettes. In particular, cells cultured in Transwell 

inserts were deprived of the apical medium and placed in the exposure chambers containing the 

medium in the lowest compartment, keeping wet the basal face of the cells, and then connected to the 

smoking or vaping machine to deliver undiluted whole smoke or whole aerosol to the apical face of 

cells (Figure 1) [14]. 

 

 

Figure 1. Air-liquid interface exposure system 

 

For the cytotoxicity evaluation of BEAS-2B, 1R6F cigarette smoke was delivered undiluted from 1 

to 8 puffs. The myblu aerosol was delivered undiluted from 20 to 140 puffs, as reported by Rudd et 

al. Cytotoxicity evaluation was also performed to establish the EC50 of V79 cells exposed to 1R6F 

undiluted smoke prior to the IVM assay. In that case, V79 cells were exposed to 1R6F smoke from 2 

.CC-BY-NC-ND 4.0 International licenseperpetuity. It is made available under a
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in 

The copyright holder for thisthis version posted November 2, 2022. ; https://doi.org/10.1101/2022.10.28.514205doi: bioRxiv preprint 

Tobacco cigarette

E-cigarette

ECIG AEROSOL DOES NOT INDUCE GENETIC MUTATIONS



This can be proven by:

• In vitro cytotoxicity and mutagenicity studies

• Epidemiology and In Silico Science

• Clinical studies (health effects indicators, biomarkers of potential harm)

Substantiation of health improvements after switching

Health improvements

Reduced Harm



High Prevalence

of Snus Use

ZERO COMBUSTION!

High Prevalence

of Cigarette Use

COMBUSTION!

Epidemiology data on 
long-term nicotine 
consumption 



KEY FINDINGS

Smokers who choose to switch to e-cig do not have
additional CV risk and can benefit from this choice.

Eg., two studies of participants with high BP showed
clinically relevant reduction in systolic BP after 1 year of e-cig use. 

Summary



KEY FINDINGS

Smokers who choose to switch to e-cig do not have
additional respiratory risk and can benefit from this choice.

Eg., a few studies of participants with COPD showed clinically
relevant improvement in lung function after long term e-cig use. 

Summary



This can be proven by:

• In vitro cytotoxicity and mutagenicity studies

• Epidemiology and In Silico Science

• Clinical studies (health effects indicators, biomarkers of potential harm)

Substantiation of health improvements after switching

Health improvements

Reduced Harm



Harm caused by cigarette smoke on respiratory cilia

is quickly reversible

Health improvements



Saccharin Test
An innovative approach to the assessment of harm reversal

Saccharin tablet is placed in the 
medial surface of the inferior nasal 
turbinate.
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Mucociliary Clearance Transit Time



Non-smoker Smoker

Non-smoker Smoker

Harm caused by cigarette smoke on respiratory cilia
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Upper Limit of Normality value = 11 min

Switching Can Restore Lung Defence

Health improvements



Impact by cigarette smoke on exercise tolerance

is quickly reversible



PNOE test

Exercise Tolerance (VO2max measurements)

Chester Step test
Near-Infrared Spectroscopy (NIRS) test



Exercise Tolerance (VO2max measurements)

Chester Step test

Chester Step Test
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Impact of Smoking Cessation on Aerobic Capacity: Results from a Randomized Controlled Switching Trial

with Combustion-Free Nicotine Products

Lucia Spicuzza a,b,c, Grazia Caci d, Fabio Cibella e, Davide Campagna a,b,f, Claudio Saitta g, Jacob George h , Riccardo Polosa a,b,i

MCDI

Changes in V̇O2 (ΔV̇O2) max at week 4 and week 12 separately for phenotype classification.

VO2max improvement in smokers who
abstained from cigarette smoking after switching

Health improvements

MCDI
minimum clinically
important difference 



Impact by cigarette smoke on exercise tolerance

is quickly reversible



Less coughing after switching to ECs / HTPs

% of subjects reporting chronic cough

15%

9%

Caponnetto P, et al. Comparing the Effectiveness, Tolerability, and Acceptability of Heated Tobacco Products and Refillable E-

Cigarettes for Cigarette Substitution (CEASEFIRE): Randomized Controlled Trial. JMIR Public Health Surveill. 2023 Apr 4;9:e42628.



V E R I T A S
www.coehar.orgCoEHAR https://veritascohort.coehar.org Catania, Italy

FREQUENCY OF RESPIRATORY SYMPTOMS

49.4
%

20.6
%

1

2

3

4

5

Vapers Control

RSES - Mean Score

— Below green bar is 
not clinically different 
vs. control

Self-reported, past 30 days

1.61 1.43

1.83

«Never»

«Rarely»

«Occasionally»

«Almost daily»

«Daily»

(N=491) (N=257) 

1.61 1.43



Less respiratory symptoms after switching to ECs

Shiffman et al. Comparing Adult Smokers who Switched to JUUL vs Continuing Smokers: Biomarkers of Exposure and of Potential Harm 

and Respiratory Symptoms. Nicotine Tob Res 2023 (in press)

Smokers
(n=120)

Switchers
(n=138)



1

14.2

84.8

IMPROVED

STABLE

WORSE

K. Farsalinos et al. Int. J. Environ. Res. Public Health 2014

CHANGE IN RESPIRATORY SYMPTOMS: EC USERS WITH COPD

(n = 1062)  



Marked reduction in
cigarette consumption

Improved QoL and lung function Less respiratory exacerbations 

Time
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Marked reduction in
cigarette consumption

Improved QoL and lung function Less respiratory exacerbations 



Less respiratory exacerbations 



Curtailing disease burden and 
accelerating the COPD endgame?

Approx. 10% less hospitalizations

for COPD exacerbation



Take Home Messages

1. Prevalence of smoking remains too high

2. Current tobacco control policies are not enough

3. Switching to ECs/HTPs use helps to abstain from smoking

4. Combustion-free products unlikely to raise significant health concerns under 

normal condition of use

5. People using or intending to use ECs/HTPs should receive correct information 

about their risks and benefits
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