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Introduction
•

The risks to health are almost completely from tobacco
smoke (as opposed to nicotine)

•

•

•

Smokers should be encouraged to stop smoking

Terminology
ENDS: electronic nicotine
delivery system

completely

Electronic cigarette

Support is available, and increases the chances of

E-cigarette

quitting for good

Vape and vaping

For those who struggle to quit smoking, non-combustible
nicotine use is a harm reduction approach
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Smoking in New Zealand
Comparison

Adjusted ratio

Men vs. women

1.28

Maori vs. non-Maori

2.73

Pacific vs. non-Pacific

1.68

Asian vs. non-Asian

0.46

Most vs. least deprived

3.63

New Zealand Health Survey. Annual Data Explorer. November 2019
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Smoking cessation treatment options and success
Behavioural support

Pharmacotherapy

West et al. (2015) Addiction, 110, 1388–1403
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What are e-cigarettes?
•

•

Battery operated
products that heat
and aerosolise a
liquid that usually
contains:
•

Propylene glycol

•

Vegetable glycerin

•

Flavouring

•

Nicotine

Technology is
continuing to evolve

The Lancet Respiratory Medicine DOI: (10.1016/S2213-2600(19)30350-9)
Copyright © 2019 Elsevier Ltd Terms and Conditions
Photo credit: Mandie Mills, CDC
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Nicotine

Contained in the tobacco leaf in as
a nicotine salt
● Increasing alkalinity converts it to
a freebase form (more readily
absorbed)
● Acts on the mesolimbic
dopaminergic pathway (‘rewards’
behaviour)
●

People smoke for the
nicotine but die from
the tar

Nicotine delivery from a combustible cigarette
Arterial and
venous plasma
nicotine levels
after smoking a
cigarette
Source: Royal College of
Physicians 2016
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Nicotine delivery from NRT products
Venous plasma nicotine
concentrations achieved
over 1 h by a single
cigarette and by single
doses of various forms of
nicotine replacement
therapy
Source: Royal College of Physicians 2016
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Nicotine delivery from e-cigarettes
In general, the faster the
nicotine delivery, the
more likely the product
is to:
• be more satisfying
• be better at alleviating
tobacco withdrawal
symptoms
• have greater
dependence liability

Vype
Vuse

Innokin

Hajek P, et al. Pyschopharmacology 2017;234:773–9.
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safety

Some controversy
effectiveness for quitting smoking
gateway

Lancet Editorial “E-cigarettes: time to realign our approach?”
☞ US outbreak of lung injury associated with
e-cigarette use
☞ 80% of patients affected are <35 years
☞ Most were vaping THC, but specific exposure
is unknown
☞ Weak evidence for claims that e-cigarettes
a) Can help people stop smoking
b) Are safer than smoking

www.thelancet.com Vol 394 October 12, 2019
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Lancet Editorial “E-cigarettes: time to realign our approach?”
☞ Any benefit of vaping as a harm reduction tool
are undermined by high uptake among young
people
☞ Flavours are cited as a reason to start vaping
☞ India banning e-cigarettes
☞ Some US states banning flavours
☞ Public Health England continues to endorse
e-cigarettes as safer than cigarettes

www.thelancet.com Vol 394 October 12, 2019
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Lancet Editorial “E-cigarettes: time to realign our approach?”
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Can electronic cigarettes help people stop
smoking?

Updated Cochrane Review

Hartmann-Boyce et al. Electronic cigarettes for smoking cessation.Cochrane
Database of Systematic Reviews 2020, Issue 10. Art. No.: CD010216
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What did the review look at?
●
●
●
●
●
●

Includes evidence up to January 2020
Searched for

■
■

randomized controlled (usually give the most reliable evidence about the effects of a treatment)
cohort studies

■
■

smoking habits for at least six months
reported on unwanted effects for at least one week

■

NRT; varenicline; nicotine-free devices; behavioural support; no support

■

Searches will be run monthly from December 2020 and the review updated as new
evidence emerges

Included studies that reported on:
Included 50 studies, with 12,430 adults who smoked
Studies compared e-cigarettes with:
Living review

Hartmann-Boyce et al. Electronic cigarettes for smoking cessation.Cochrane
Database of Systematic Reviews 2020, Issue 10. Art. No.: CD010216
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Headline results
●

More people probably stop smoking for
at least six months using nicotine ecigarettes than using:

○
○

●

nicotine replacement therapy (3 studies;
1498 people), or
nicotine-free e-cigarettes (3 studies; 802
people).

Nicotine e-cigarettes may help more
people to stop smoking than no support
or behavioural support only (4 studies;
2312 people).

10 out of every 100
people using nicotine ecigarettes

6 out of every 100
people using NRT or
non-nicotine ecigarettes

4 out of every 100
people using
behavioural support
only or no support
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Nicotine e-cigarettes vs NRT

7.3% vs. 5.8%
18.0% vs. 9.9%
25.0% vs. 10.0%
14.1% vs. 8.3%

Hartmann-Boyce et al. Electronic cigarettes for smoking cessation.Cochrane
Database of Systematic Reviews 2020, Issue 10. Art. No.: CD010216
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Nicotine e-cigarettes vs non-nicotine e-cigarettes

7.3% vs. 4.1%
11.0% vs. 4.0%
18.6% vs. 15.7%
10.1% vs. 7.4%

Hartmann-Boyce et al. Electronic cigarettes for smoking cessation.Cochrane
Database of Systematic Reviews 2020, Issue 10. Art. No.: CD010216
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Nicotine e-cigarettes vs behavioural support only / no support

0.3% vs. 0%
15.0% vs. 5.0%
6.3% vs. 0%
18.6% vs. 10.%
1.9% vs. 0.9%

Hartmann-Boyce et al. Electronic cigarettes for smoking cessation.Cochrane
Database of Systematic Reviews 2020, Issue 10. Art. No.: CD010216
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Nicotine e-cigarettes + NRT vs non-nicotine e-cigarettes + NRT

20.0% vs. 10.0%
7.0% vs. 4.0%%
7.5% vs. 4.2%

Hartmann-Boyce et al. Electronic cigarettes for smoking cessation.Cochrane
Database of Systematic Reviews 2020, Issue 10. Art. No.: CD010216
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Adverse effects
●
●

There were low numbers of adverse effects in all study groups
Low certainty evidence that there is no difference in the adverse event rate between
groups

●

Most common side effects associated with e-cigarettes use include:

○
○
○
○

●

Throat or mouth irritation
Headache
Cough
Nausea

No significant difference in serious adverse events

Hartmann-Boyce et al. Electronic cigarettes for smoking cessation.Cochrane
Database of Systematic Reviews 2020, Issue 10. Art. No.: CD010216
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Summary of findings

●
●
●
●

ENDS probably do help people stop smoking for at least 6 months
They probably work better than NRT and nicotine free-ENDS
They may work better than no support or behavioural support alone
They may not be associated with serious unwanted side effects
Hartmann-Boyce et al (2020)

Hartmann-Boyce et al. Electronic cigarettes for smoking cessation.Cochrane Database of Systematic Reviews 2020, Issue 10. Art. No.: CD010216

Similar findings to another recent systematic review
Nicotine e-cigs vs. non-nicotine e-cigs

Nicotine e-cigs vs. NRT &/or counseling

RR = 1.71 (1.02-2.84)

RR = 1.73 (1.31-2.26)

Grabovac et al. 2020 Effectiveness of Electronic Cigarettes in Smoking Cessation: a Systematic
Review and Meta-Analysis, Nicotine & Tobacco Research, https://doi.org/10.1093/ntr/ntaa181
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Different views from some ‘Real world’ evidence
Systematic Reviews of Different Study Types
Kalkhoran & Glantz. Lancet Respir Med. 2016 4(2):116-282

•
•
•

Longitudinal study – following smokers over a year1
Measured 30-day abstinence at follow-up
Odds of quitting smoking were lower for those vaping at
baseline (9.4%, aOR = 0.30, 95% CI = 0.13–0.72)
compared to smokers who did not vape (18.9%)1

aOR, adjusted odds ratio

1. Weaver S, et al. PLoS One 2018;13:e0198047
2. Kalkhoran S & Glantz SA. Lancet Respir Med 2016;4:116–28
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Limitations of this type of research
● Excludes all people who have successfully quit
smoking by vaping
● Definition of vaping: any vaping (even rarely)
● Dual users at baseline are more likely to
○ Want to continue to be dual users; or
○ Continue to smoke because they find quitting
difficult

27

An example of ’real world’ evidence
• 18,929 respondents to a UK survey who reported a quit attempt in the last 12 months
• Asked about what they used to help them quit during the most recent quit attempt
• After adjustment for covariates and use of other cessation aids users of e-cigarettes

and varenicline (Champix) had higher abstinence rates that those who did not report
using them
•

E-cigarettes (OR=1.95, 95%CI:1.69–2.24)

•

Varenicline (OR=1.82, 95%CI:1.51–2.21)

CI, confidence interval; OR, odds radio.
Jackson SE, et al. Addiction. 2019; 114:1627–38.
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E-cigarette use, quit attempts and quitting smoking
Longitudinal
cohort study of
adult cigarette
smokers using
Waves 1 and 2 of
the Population
Assessment of
Tobacco and
Health Study
(2013− 2015)

"At a population level, e-cigarette use by smokers with chronic
medical conditions is associated with more quitting activity and
smoking abstinence.”
29

Kalkhoran, et al Am J Prev Med 2019;57(6):786−791

A note on JUUL
JUUL is a cartridge-type
END that became very
popular in the US
● This independent study
tested nicotine delivery
from a 59 mg/ml JUUL
device and compared it
with nicotine delivery
from a combustible
cigarette
● Vapers could use Juul
ad lib for 5 minutes
●

Hajek, P., Pittaccio, K., Pesola, F., Myers Smith, K., Phillips-Waller, A., and Przulj, D. (2020) Nicotine delivery and users’ reactions to
Juul compared with cigarettes and other e-cigarette products. Addiction, 115: 1141– 1148. https://doi.org/10.1111/add.14936.
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Pharmacokinetics of JUUL vs. other e-cigarettes
Juul delivered more nicotine, and faster,
than the other ENDS products
● Juul was also rated as more satisfying
●

Hajek, P., Pittaccio, K., Pesola, F., Myers Smith, K., Phillips-Waller, A., and Przulj, D. (2020) Nicotine delivery and users’ reactions to
Juul compared with cigarettes and other e-cigarette products. Addiction, 115: 1141– 1148. https://doi.org/10.1111/add.14936.
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JUUL - craving relief
●

Juul relieved craving almost as quickly
as combustible cigarettes
●

●
●

Currently there are no trials that test the
efficacy of Juul for smoking cessation,
but these data suggest that they may be
helpful.
A possible downside is that long-term
use is more likely.
Need to balance the risk of uptake in
non-smokers

Hajek, P., Pittaccio, K., Pesola, F., Myers Smith, K., Phillips-Waller, A., and Przulj, D. (2020) Nicotine delivery and users’ reactions to
Juul compared with cigarettes and other e-cigarette products. Addiction, 115: 1141– 1148. https://doi.org/10.1111/add.14936.
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Are e-cigarettes safe?
Not 100% safe…
...but, overall, less harmful than smoking

Health risk
“Overall, the evidence
reviewed by the committee
suggests that e-cigarettes
are not without biological
effects in humans. For
instance, use of e-cigarettes
results in dependence on the
devices, though with
apparently less risk and
severity than that of
combustible tobacco
cigarettes. Yet the
implications for long-term
effects on morbidity and
mortality are not yet clear.”

Smoker quitting
Health
risk

Vapin
g
Never smoker becoming
a regular vaper
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http://nationalacademies.org/hmd/Reports/2018/public-health-consequences-of-e-cigarettes.aspx

Substances that are potentially harmful
Aerosol (vapour)1
•

•

•

At high temperatures
and frequent puffing,
PG and VG can form:
– Acetaldehyde
– Formaldehyde
– Acrolein
Tobacco-specific
nitrosamines can be
present with tobacco
extracts and nicotine
Oxidising chemicals

Battery and coil1
•

Metals, e.g. nickel,
chromium, cadmium,
lead, tin, silicates

Liquid1
•
•

Nicotine
Flavouring2
– Benzaldehyde
(cherry flavour)
– Cinnamaldehyde
(cinnamon
flavours)
– Diacetyl
(butter flavours)

PG, propylene glycol; VG, vegetable glycol.
1. Bals R, et al. Eur Respir J. 2019;53:1801151; 2. Allen J, et al. Environ Health Perspect. 2016;124:733–9;
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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 e-cigarettes have not been around for long enough
to observe this association 1
• A complicating factor is that most vapers are current or
former smokers

1. Bals R, et al. Eur Respir J. 2019;53:1801151.
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How can you help people who smoke?
• Explain what you can offer
• E.g. combination of stop smoking medicine and behavioural support
• A referral to the local stop smoking service offers the best chance of quitting long-term

• For those who wish to use an e-cigarette, ask permission to tell them what you
know
•
•

•

E-cigarettes can help people quit smoking, but they are no magic cure
E-cigarettes pose lower health risks than smoked tobacco, but we do not know the
health risks associated with long-term use of e-cigarettes, only that they are likely to
be many times less than with smoking
E-cigarettes of any kind should not be used by people who do not smoke
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What can you say about e-cigarette use?
•
•
•
•
•

Daily e-cigarette use is generally more effective for quitting smoking than
intermittent use
Models that deliver nicotine more efficiently seem to work best for those trying to
quit smoking tobacco cigarettes
Carefully read and understand the manufacturer’s recommendations for use and
care of the device
It may take practice to learn to use the device to deliver the proper amount of
nicotine to relieve the urge to smoke
Stop use of combustible tobacco cigarettes as soon as possible and discontinue
ENDS when you are comfortable that you have quit cigarette smoking for good
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Cummings et al. J Am Heart Assoc. 2018 Jul 14;7(14)

Conclusions
• E-cigarettes can help people stop smoking, but not a ‘silver bullet’
• 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
o This is supported by the current literature
o 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

THE BEST THING SMOKERS CAN DO TO IMPROVE THEIR
HEALTH IS TO QUIT SMOKING COMPLETELY
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