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“Quitting smoking was the easiest 
thing I’ve ever done, thanks to 
electronic cigarettes”



2 factors are important before recommending a 

therapy

Safety



THE EFFECT



Randomized controlled trials 

- clinical setting/research 

centers/smoking cessation clinic

Observational studies

-real world



Systematic reviews of 

longitudinal studies:

• Use of e-cigarettes in a real 

world setting does not help 

smokers to quit
• Might be effective in daily users 

• But most use e-cigarettes as 

consumer/lifestyle product

• Low evidence

Real world studies

Hedman L et al. Tob. Prev. Cessation 2021;7(October):62

Wang RJ et al. Am J Public Health 2021 February; 111(2): 230–246.



Example of a 

review of 

observational

studies
• 18 studies

• Almost 40,000 smokers

• Follow-up time: 6 

months to 4 years

• Mostly: no information 

on participants’ 

motivation to quit 

• E-cigarette use was not 

associated with 

abstinence

Hedman L et al. Tob. Prev. Cessation 2021;7(October):62



Nicotine 

dependence

Behavioral part
Psychological dependence

Chemical part
Physical dependence



Best treatment

Psychological dependence

Counselling

Physical dependence

VareniclineCytisine

Bupropion

Nicotine replacement 

combination therapy

+

?





Clinical setting: comparing with nicotine replacement

therapy (Cochrane review)

• 8 trials included

• 60% higher odds to 

quit with e-cigarettes 

than with NRT
• significant

• Evidence graded as 

HIGH

2024



Clinical setting: comparing with nicotine replacement

therapy (other recent reviews)

Country Min. 6 months

follow-up

Studies with 

COI excluded

Unpublished

studies 

included

Number of 

studies

Risk ratio (RR) (95% CI) Level of 

evidence

Lindson N 

(Cochrane) 

UK Yes No Yes 8 1.59 (1.29 -1.93) High

Chan GCK Australia No No No 4 1.49 (1.09-2.04) Not assessed

Pound CM Canada No No No 5 1.42 (0.97-2.09) Low 

Li J China Yes No No 5 1.67 (1.21-2.28) Low

Grabovac I Austria No No No 3 1.69 (1.25–2.27) Low 

Quigley J Irland Yes No No 8 1.17 (0.66-1.86) Low

Vanderkam France Yes No No 3 1.49 (1.14–1.95) Not assessed

Banks E Australia Yes Yes No 3 1.25 (0.74-2.11) Low

Reviews published since 2021



Clinical setting: comparing with varenicline or 

cytisine or bupropion

• 1 small varenicline study

• Varenicline significantly better

• Evidence graded as: very low

2024 • E-cigarettes + varenicline vs. 

varenicline 
• The trial was stopped early due to 

COVID-19 restrictions and a 

varenicline recall 
Tattan-Birch et al. Nicotine and Tobacco Research, 
2023, 25, 395–403



Cochrane review: comparing with placebo/no 

treatment

2024



Varenicline

Bupropion

Cytisine

Nicotine replacement 

combination therapy

+

Cochrane review: The same effect of e-cigarettes and 

pharmacotherapy

E-cigarette



Clinical setting: comparing with counselling

or no support

• 7 studies included

• Almost 2 times higher probability to quit with e-cigarettes

– significant

• Evidence graded as LOW 

2024



Switching is not quitting

70% of participants continued 

using e-cigarettes after 6-12 

months
• not rid of addiction

• not the health benefits of quitting

• best-case: reduction in health damage

Butler AR et al. Prev Med 2022;165

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKrehbLH-8gCFQkYLAodzeMAkQ&url=http://brandnewcopy.com/how-e-cigarette-brands-are-reigniting-an-old-copywriting-trend/&psig=AFQjCNGHU7IZJOfl8VlfSq_mMsPle2b3Ow&ust=1446891061215945


New e-cigarette smoking cessation study
Auer 2024
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Auer R et al. N Engl J Med 2024; 390: 601-610.



… important things to consider

• Selected persons participate 

in clinical trials

• More motivated to quit

• Healthier

• Younger 

• Users were also offered counseling



… important things to consider

• Generally: low quit rates with e-cigarettes
– Typically only 10-20% quit



THE SAFETY



Varenicline

Bupropion

Cytisine

Nicotine replacement 

combination therapy

+

Safety considerations: recommended duration of 

use
Short-term use

E-cigarette

Long-term use



Serious adverse events

in smoking cessation

trials

• 1 year follow-up or shorter

• No significant difference 

between NRT and e-

cigarettes in trials

• But a tendency of a higher

risk in e-cigarette users, 

except in a pregnancy study

2024



Varenicline

BupropionCytisine

Nicotine replacement 

combination therapy

+

Safety considerations: adverse events

E-cigarette

Few Some Some on short term

but what about 

long-term effects?







Background research paper for the PHE report

Some of the authors have 
a conflict of interest with 
the tobacco industry



Update in 2022
“…we believe that the ‘at least 95% less 
harmful estimate’ remains broadly accurate 
at least over short- and medium-term 
periods” (<one year)



Short term eksperimental studies
• Some short-term studies show potential health benefits of switching

• Example:

• 186 participants

• 6 weeks randomized controlled trial

– Intervention: e-cigarette with flavors, 5% nicotine + brief education

– Control: continue smoking

• Results:

– E-cigarette group: significantly greater reductions in NNAL(carcinogen), 
carbon monoxide and respiratory symptoms

Pulvers K et al. YesMA Netw Open 2020 Nov 2;3(11):e2026324



30-60 years



No studies with sufficiently long-term follow-up



• Most comprehensive reviews:

• NASEM report. US 2018

• Australian report. 2022

• +189 studies 

• Health outcomes

• Human studies only

• “The impact of e-cigarettes on 
important clinical health outcomes 
(…) is not known, as reliable 
evidence is lacking.”

Banks E. et al. Electronic cigarettes and health outcomes: 
systematic review of global evidence. Report for the Australian 
Department of Health. 2022

Numbers in green relate to evidence most 
relevant to the assessment of causation



Conclusive evidence on short-term effects

Negative immediate and short-term health effects

• addiction 

• throat irritation, nausea

• poisoning, injuries, burns

• seizures

• increased heart rate and blood pressure 

• increased arterial stiffness

• EVALI 
• (acute lung injury (cannabis oil/vitamin E related in 8 of 10 cases))

Banks E. et al. Electronic cigarettes and health outcomes: systematic review of 
global evidence. Report for the Australian Department of Health. 2022



Studies 
investigating

composition of 
fluid/vapor

Epidemiological
studies

Human 
eksperimental 

studies

Animal studies

Case reports

In vitro studies



Tobacco industry related papers almost never find 

potentially harmful effects of vaping

Pisinger C. et al. A conflict of interest is strongly associated with tobacco industry-favourable results, indicating no harm of e-cigarettes. 
Prev Med. 2019 Feb;119:124-131. 



Toxicity and biological effects

• Animal studies
• higher mortality when exposed to 

infections

• DNA damage 

• lung cancer 

• impaired kidney development

• cardiac arrhythmia

• arterial dysfunction

• cerebrovascular dysfunction

• lung dysfunction

• airway inflammation

• asthma

• …

• Content of fluid/vapor: many
toxic and carcinogenic
compounds

• Cell studies: inflammation, 
cytotoxicity/cell death, 
oxidative stress…



Cardiovascular

system: biological

effects and pathways

Kennedy C et al. Preventive Medicine 127 
(2019) 105770



Pulmonary system: biological effects

Davis LC et al. Eur Respir Rev 2022; 31: 210121

During homeaostasis

During bacterial infection



First meta-analysis on health effects of e-cigarettes

• Meta-analysis of 107 very

large population-based

surveys

• 30 longitudinal studies

– same findings as the cross-

sectional studies

– most adjusted for smoking

Glantz et al. NEJM Evid 2024;3(3)
DOI: 10.1056/EVIDoa2300229



Risk of disease in e-cigarettes users compared with 

cigarette users

• Cardiovascular disease, stroke, metabolic
disease: no difference in odds of disease

• Lung disease: lower risk in e-cig users 

– asthma: 16% lower odds in e-cig users 

– COPD: 47% lower odds in e-cig users 

• Oral disease: lower risk in e-cig users 

– 13% lower odds in e-cig users 

Glantz et al. NEJM Evid 2024;3(3)
DOI: 10.1056/EVIDoa2300229



Switching
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Joshua Bright for The New York Times

E-cigarettes, population-based surveys: 
39% in the USA, adults, Mayer M, JAMA Netw Open 2020 ;3:e2020694-E2020694 

45% in UK. https://smokinginengland.info/graphs/e-cigarettes-latest-trends. 2022

56% in USA, men. Okunna N. American journal on addictions, 2021, Vol.30(2), p.138-146

57% in Europe, adluts. IJERPH. 2020 Mar 17;17(6):1971 

67% in Sweden. Hedman L. JAMA Netw Open 2018, 1(3):e180789.

85% in South Korea. Kim CY. Sci Rep 2020, 10(1):5612. 

Many/most e-cigarette users in the general 

population also smoke = ”dual users”

https://smokinginengland.info/graphs/e-cigarettes-latest-trends




The reality

+
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Risk of disease in dual users compared with 

exclusive cigarette users

• Dual use associated with 20-40% higher odds of disease

compared with exclusive smoking

Glantz et al. NEJM Evid 2024;3(3) DOI: 10.1056/EVIDoa2300229



How do we help the (old) heavy smokers who do 

not want to quit? 

Hospital setting

• Cochrane review states that 

e-cigarettes are more 

effective than NRT

• Some experiments show 

health benefits when 

smokers switch

• An alternative for the heavy 
smoker who will not quit?



I have tried 

EVERYTHING to 

quit

I have tried to quit      

> 100 times

I have tried nicotine 

gum and will power I have tried hypnosis 

and acupuncture





We know what works
Evidence based

High long-term quit rates can be achived

• Repeated (5-6 ( up to 8)) smoking cessation counseling sessions 

+

• Varenicline, cytisine or combined nicotine replacement therapy

+ +or or



Effective AND safe

Effective Safe

Counseling Yes Yes

Varenicline, cytisine, 
combination nicotine
replacement

Yes Yes

E-cigarettes Yes (probably) No
(+ high risk of dual use)



53

Joshua Bright for The New York Times

Hippocratic Oath: 
First, do no harm

Recommendations for 
smoking cessation 

• Do not recommend e-
cigarettes



charlotta.pisinger@regionh.dk

Thank you 
for your 
attention
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