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What are e-
cigarettes?

“Devices whose function is to vaporize and 
deliver to the lungs of the user a chemical 

mixture typically composed of nicotine, 
propylene glycol and other chemicals.”  

- World Health Organization



Hon Lik



Types of 
vaping 

products



Sources: https://www.vapo.co.nz/pages/how-electronic-cigarettes-work’; Kruseman et al, 2018



Questions 
about e-
cigarettes

Individual health of smokers

• Do they help people quit smoking?

• Are they safe? 

Public health

• Is there evidence of increase in quitting 
or a fall in smoking prevalence?

• Is there a gateway-to-smoking effect? 

• What about ‘second hand’ exposure?

• Is there a health benefit?

• Is there an effect on smoking 
inequalities?



Diverse 
Perspectives

“Disruptive technology” that will end smoking

“Huge gains for public health if all smokers                                      
adopt e-cigarette use”

OR

“A distraction from the tobacco end game”

“A major threat to tobacco control – they will                                
discourage quitting, renormalise smoking, 
recruit new cigarette smokers and strengthen 
the arm of Big Tobacco”



?



• On-line user survey (N=3587) in 2010

• 96% of respondents said e-cigarettes 

helped them quit

• 92% said they helped them reduce the 
number of cigarettes they smoked 

Source: Etter and Bullen, 2011

Do they help 
people quit 
smoking?



Change in desire to smoke from baseline over the first 
hour after each product use: 
E-cigarette vs nicotine inhalator vs cigarette

Source: Bullen et al, Tob Control 2010

E-cigarettes reduced urge to smoke and      

delivered nicotine

Product Mean tmax (min) 

(95% CI)

Mean Cmax

(mg/mL) (95% CI)

Usual cigarette 

(N=9)

14.3 (8.8 - 19.9) 13.4 (6.5 - 20.3)

16 mg E cig (N=8) 19.6 (4.9 - 34.20 1.3 (0.0-2.6)

Nicorette 

inhalator(N=10)

32.0 (18.7 - 45.3) 2.1 (1.0-3.1)

pK characteristics of E-cigarette vs nicotine inhalator vs 
cigarette



Unprecedented uptake by smokers

A cigarette 
substitute

Health concerns 
with smoking

More acceptable 
and satisfying 

than NRT inhaler

Convenience Affordability Social support

‘Viral’ movement
Online 

information
New identity

Hobby
Regulatory 

vacuum

Source: Barbeau et al, 2013; Steinberg et al, 2014 



Nicotine delivery

N=12 vapers

Hajek et al Pyschopharmacology (2017) 234: 773-779

Vype

Vuse

Innokin

In general, the faster the 
nicotine delivery the 
product is likely to 
• be more satisfying
• be better at 

alleviating tobacco 
withdrawal symptoms

• have greater 
dependence liability



The ASCEND trial

Bullen et al, Lancet 2013

852 citations



E-cigarettes as effective as patches

Study Nicotine EC Nicotine Patch RR (95% CI)

Bullen 2013 7% (21/289) 6% (17/295) 1.26 (0.68 – 2.34)

Hartmann-Boyce J, McRobbie H, Bullen C, et al. Cochrane Database of Systematic Reviews 2016



Nicotine vs Non-Nicotine e-cigarettes

Study Nicotine EC Placebo EC RR (95% CI)

Bullen 2013 7% (21/289) 4% (3/73) 1.77 (0.54 – 5.77)

Caponnetto 2013 11% (22/200) 4% (4/100) 2.75 (0.97 – 7.76)

Total 9% (43/489) 4% (7/173) 2.29 (1.05 – 4.96)

Hartmann-Boyce J, McRobbie H, Bullen C, et al. Cochrane Database of Systematic Reviews 2016



Caveats

• Although 2 e-cig RCTs were well conducted and judged to 
be at low risk of bias, the quality of the evidence overall 
was categorized by the Cochrane methodology as low
because based on only 2 trials 

• RCTs used now-obsolete products that delivered small 
amounts of nicotine



TEC Study (2019) – 1-year sustained quit rates

EC (N=438) NRT (N=446)
Relative Risk 

(95% CI)

18.1% 9.9%
1.83 

(1.30 to 2.58)



ASCEND II Study (2019) – 6 month quit rates

Nic EC + patch
(n=500)

No nic EC+ 
patch

(n=499)

Relative Risk 
(95% CI)

7% 4%
1.75 

(1.02 to 2.98)

Walker, Bullen et al. 2019

Pragmatic, three-arm, community-based 
randomized trial undertaken in New Zealand 
(2015-2018). 

Participants were randomized (1:4:4 ratio) to 14 
weeks of 
 21mg nicotine patches

 21mg nicotine patches and 18mg nicotine ECs, or

 21mg nicotine patches and nicotine-free ECs. 

Minimal behavioural support



Latest Cochrane systematic review

61 completed studies, 16,759 participants, 34 RCTs. 5/61 included studies new to update. 



Nicotine EC vs NRT for smoking cessation



Nicotine vs non-Nicotine EC for smoking cessation



Nicotine EC vs Behavioural Support/no support on smoking cessation



Daily use of e-cigarettes is important

Source: Berry et al, 2017 

Using data from wave 1 and wave 2 of the US Population Assessment of Tobacco and Health Study, daily e-
cigarette users were more likely to have reduced their cigarette use and quit smoking cigarettes compared 

with non-users.



Quit attempt rate and annual cessation rate from 2001-02 to 
2014-15, USA 

CPS-TUS 

(Current Population 

Survey-Tobacco Use 

Supplement)

Source: Zhu et al. BMJ 2017
©2017 by British Medical Journal Publishing Group



ARE THEY 
SAFE TO USE?

• https://www.theguardian.com/soc
iety/2018/dec/28/vaping-is-95-safer-
than-smoking-claims-public-health-
england



Substances that are potentially harmful

Aerosol (vapour)
• At high temperatures & 

frequent puffing PG & VG 
can form:

• Acetaldehyde
• Formaldehyde
• Acrolein

• Tobacco specific 
nitrosamines can be 
present with tobacco 
extracts & nicotine

• Oxidizing chemicals

Battery & coil
• Metals e.g. nickel, chromium, 

cadmium, lead, tin, silicates

Liquid
• Nicotine
• Flavouring

• Benzaldehyde (cherry 
flavor)

• Cinnamaldehyde 
(cinnamon flavours)

• Diacetyl (butter flavours)

Bals R et al. Electronic cigarettes: a task force report from the European Respiratory Society. Eur Respir J 2019; 53: 1801151

High exposure associated with ‘popcorn 
lung’, but there are no cases of ‘popcorn 

lung’ among vapers or smokers 
(cigarettes also contain diacetyl)



Examples of toxicant emissions

Toxicant Amount in aerosol Amount in cigarette Toxic effect

Acetaldehyde 2-14 mcg per 150 puffs 650 mcg per cigarette Respiratory tract irritant, probable 
carcinogen

Acrolein ND – 42 mcg per 150 puffs 60-140 mcg per cigarette Respiratory and cardiovascular 
toxicant, possible carcinogen

Chromium 0.007 mcg per 10 puffs 0.004 mcg per cigarette Lung cancer is a major long-term effect

Formaldehyde 3-56 mcg per 150 puffs 20-100 mcg per cigarette Respiratory tract irritant, probable 
carcinogen

N-Nitrosamines ND-28 mcg per 150 puffs 0.02-72 mcg per cigarette Carcinogen

Toluene ND-6 mcg per 150 puffs 0.02-73 mcg per cigarette Headache, depression, cognitive 
impairment

Lead 0.03-0.57 mcg per 150 puffs 0.001 mcg per cigarette Neurotoxin, cardio toxin

ND=not determined

Vaping versus cigarette smoke

Kaur G et al. Immunological and toxicological risk assessment of e-cigarettes. Eur Respir Rev 2018; 27: 170119



Estimated cancer risk

Stephens WE. Tob Control 2017;0:1–8. doi:10.1136/tobaccocontrol-2017-053808

1

0.024 0.004 0.0004
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Tobacco smoke Heat-not-burn
products

Vaping Nicotine inhalator

Ratio to tobacco smoke



Cell culture and animal studies
ECIG liquid/vapour was associated with: 

▪ Decrease in cell viability  (in some but 
not all studies)

▪ Changes in oxidative stress

▪ Increased production of inflammatory 
mediators

▪ Reduction in host defence against 
infection

“Most of these studies 
revealed adverse effects 

of ECIGs, although 
these were less 

pronounced than with 
TCIGs.”

Bals R et al. Electronic cigarettes: a task force report from the European Respiratory Society. Eur Respir J 2019; 53: 1801151

“…these in vitro and in vivo exposure studies raise concerns regarding the use of ECIGs, 
conclusive answers will only be obtained with carefully conducted long-term studies in ECIG 

users.”

TCIG = tobacco cigarettes



Studies in 
humans

Goniewicz et al JAMA Netw Open. 2018;1(8):e185937.
a  Statistically significant difference from never users 
b  Statistically significant difference cigarette-only users

Measurement of tobacco-related toxicants in urine 
among:
▪ current exclusive e-cigarette users (n = 247)
▪ current exclusive cigarette smokers (n = 2411)
▪ users of both products (dual users) (n = 792) 
▪ never tobacco users (n = 1655)

Compared with exclusive cigarette smokers, exclusive e-
cigarette users showed 
• 10% to 98% significantly lower concentrations of 

biomarkers of exposure, including TSNAs, PAHs, most 
volatile organic compounds, and nicotine

• Comparable concentrations of metals and 3 volatile 
organic compounds.



Does the presence of these substances 
translate to harm?
▪ The harm is largely related to exposure

▪ There is currently no evidence that vaping is associated with disease, 
BUT EC have not been around for long enough to observe this 
association

▪ A complicating factor is that most vapers are current or former 
smokers

Bals R et al. Electronic cigarettes: a task force report from the European Respiratory Society. Eur Respir J 2019; 53: 1801151



NASEM Report 2018

“Although e-cigarettes are not without risk, 

compared to combustible tobacco cigarettes 

they contain fewer toxicants; can deliver 

nicotine in a similar manner; show 

significantly less biological activity in 

most, but not all, in vitro, animal, and 

human systems; and might be useful as a 

cessation aid in smokers who use e-

cigarettes exclusively.”

Source: http://nationalacademies.org/hmd/Reports/2018/public-health-
consequences-of-e-cigarettes.aspx



Continuum 
of harm



E VA L I :                                               
E - C I G AR ET T E /VAPIN G 

A S S O C IAT ED  L U N G  I N J U RY

• Outbreak of serious acute respiratory 

damage in US 

• As of November 21, the CDC has 

confirmed 2,290 cases, with 47 

deaths.

• Almost all cases vaped THC

• Vitamin E Acetate found in most cases

• Very few cases of EVALI where THC 

was not used

Source: US CDC



Second-hand vaping

▪ There is no smoke

▪ There is no side-stream vapour from the e-
cigarette

▪ Some studies have demonstrated toxicants in 
second-hand vapour, but at much lower levels 
than second-hand tobacco smoke

▪ They do not emit vapour continuously, but 
only in the ‘cloud’ when exhaled by vapers

▪ The potential harm of second-hand vapour is 
not currently known

Bals R et al. Electronic cigarettes: a task force report from the European Respiratory 
Society. Eur Respir J 2019; 53: 1801151



PAST 30 -DAY 
USE (SMOKING 
AND VAPING) 
IN US HIGH-
SCHOOLERS 

2004-2021





Threats and Opportunities 

Individual Population

Threats • Nicotine dependence 
• Delayed cessation
• Relapse to tobacco use
• Dual tobacco & e-cig use 
• Long term toxicant exposure

• Second-hand exposure
• Re-normalisation of smoking-like behaviour
• Strengthen Big Tobacco
• Gateway to smoking for youth
• Growth of nicotine dependence in 

population

Opportunities • Smoking reduction 
• Cessation
• Relapse prevention
• Better health
• Savings

• Unprecedented reach
• De-normalisation of smoking
• Mass substitution
• Gateway from smoking for youth
• Increased population quit rates
• Population health 
• Inequality reduction
• No cost to health sector



So, should we 
be 
concerned?

▪ There are likely to be some adverse health effects 
associated with long-term vaping, so concern is 
warranted.

▪ However, this concern needs to be balanced with the 
concerns for the health and wellbeing of people who 
continue to smoke.

▪ For smokers, switching to vaping (and stopping 
smoking completely) is likely to be associated with a 
reduction in health risks.

▪ This is supported by the current literature

▪ To mitigate concern over unknown health risks 
associated with long-term vaping, ex-smokers can 
be advised to stop vaping as soon as they feel 
able not to relapse to smoking

▪ Appropriate steps can be taken to limit uptake of 
vaping in young never smokers.







Reaching population groups

E-cigarettes need to 
be affordable, 
accessible and 
appealing to 
smokers, especially 
those for whom other 
methods have not 
worked





MAXIMISE BENEFITS, MITIGATE RISKS

Maximise benefits

• Smokers must be able to access and afford quality 
reduced-harm nicotine products

• De-medicalise nicotine

• Responsible promotion to adult smokers, 
communicating the relative risks and the truth about 
nicotine.

• Train vape store retailers to offer quit support .

• Educate health care providers and smoking cessation 
providers about e-cigarettes and supporting vapers 
to quit smoking.

Minimise risks

• A risk-proportionate regulatory environment that 
makes more harmful tobacco smoking relatively less 
affordable, less accessible and palatable (e.g VLNCs)

• Promote vaping etiquette

• Prohibit marketing and sales to minors

• Monitor products, use and adverse events



“More 
research is 
needed”

• Communications and promotion -
communicate proportionate risk, complete 
substitution, daily use, use in relapse 
prevention and what works best to enhance 
switching.

• Health effects - biomarkers, respiratory and 
cardiovascular endpoints.

• Impact - policies, regulations, media 
coverage, interventions, equity and 
vulnerable populations.

• Products and product use in a range of 
population groups. New products entering 
market.





Conclusions

• E-cigarettes are a popular product that help 
some people cut down and quit smoking

• They are safer than smoking but not ‘100%’ 
safe

• They may be particularly helpful in reducing 
harms from smoking in groups who have 
persisting high smoking prevalence

• We need messaging and policies based on 
the highest quality available evidence but be 
willing and ready to change these messages 
and policies as new evidence emerges.
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