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Selected Summaries

E-cigarettes as tobacco harm-reduction tool:
A promise or peril?
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Università di Catania, Catania, Italy; National Research Council
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Hull York Medical School, University of Hull, Castle Hill Hospital,
Cottingham, UK.) EffiCiency and Safety of an eLectronic
cigAreTte (ECLAT) as tobacco cigarettes substitute: A prospective
12-month randomized control design study. PloS one 2013;8
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SUMMARY
This study is one of the first randomized controlled trials addressing
the impact of e-cigarette use in relation to smoking reduction,
smoking abstinence and long-term safety.

Of the 417 interested candidates, 300 were enrolled for the study
based on the inclusion criteria that participants must be (i) smoking
>10 factory-made cigarettes per day, for at least past 5 years, (ii) age
18–70 years, (iii) in good general health, (iv) not currently attempting
to quit smoking or wishing to do so in the next 30 days, and (v)
committed to follow the trial procedures. Those excluded were
respondents with (i) symptomatic cardiovascular disease, (ii)
symptomatic respiratory disease, (iii) regular psychotropic medication
use, (iv) current or past history of alcohol abuse, (v) use of smokeless
tobacco or nicotine replacement therapy, and (vi) pregnancy or
breastfeeding.

At baseline, the participants were randomized into three separate
study groups based on the computer-generated randomization
sequence. Participants in Group A received 12 weeks supply of
7.2 mg nicotine cartridges; in Group B received two 6-week supplies
of 7.2 mg nicotine cartridges, and a further 6 weeks supply of 5.4 mg
nicotine cartridges; in Group C received 12 weeks supply of no-
nicotine cartridges (i.e. control). Baseline data were collected on
sociodemographic factors, smoking history, subjective ratings of
depression and anxiety through the Beck Depression Inventory
(BDI) and Beck Anxiety Inventory (BAI), physical dependence and
behavioural dependence were measured by the Fagerstrom Test for
Nicotine Dependence (FTND) and Glover–Nilsson Smoking
Behavioral Questionnaire (GN-SBQ). Also recorded were carbon
monoxide in exhaled breath (e-CO), vital signs, body weight and
adverse events. No significant difference was observed among
participants in baseline characteristics. Participants were asked to
return at week 2 (study visit 2), week 4 (study visit 3), week 6 (study
visit 4), week 8 (study visit 5), week 10 (study visit 6), and week 12
(study visit 7) to receive a further free supply of e-cigarette cartridges
and for collection of follow-up data. Saliva samples were collected at
week 6 (study visit 4) and at week 12 (study visit 7) for cotinine
measurement in subjects who had not smoked (not even a puff) and
with an e-CO <7 ppm. After study visit 7, no free cartridges were

provided but they were advised to continue using their e-cigarette.
Participants were asked to make two additional follow-up visits at
week 24 (study visit 8) and at week 52 (study visit 9) to report e-
cigarette use (cartridges/day) and the number of any tobacco cigarettes
smoked and to re-check e-CO levels. Thus, the study consisted of
nine visits: a baseline visit and eight follow-up visits (at weeks 2, 4,
6, 8, 10, 12, 24 and 52).

Participants’ perception and liking of the product were assessed
by asking to rate their level of satisfaction with the products compared
to their own cigarettes, how much they missed their own brand and
whether they would recommend it to a friend/relative.

Participants with >50% reduction in the number of cigarettes/day
since baseline, defined as self-reported reduction in the number of
cigarettes/day compared to baseline were categorized as ‘reducers’
while participants with complete self-reported abstinence from tobacco
smoking—not even a puff (together with an e-CO concentration of
<7 ppm) since the last study visit—were considered to be ‘quitters’.
Failure to meet the above criteria was defined as smoking reduction/
cessation failure. All individuals who were lost to follow-up were
classified as failures while enrolled subjects who did not drop out
were evaluated.

Two hundred and twenty-five participants (75%) returned at week
12, 211 (70.3%) at week 24, and 183 (61.0%) for their final follow-
up visit at week 52. Baseline characteristics of those who were lost to
follow-up were not significantly different from participants who
completed the study, with the exception of gender: at week 52, men
were 71% of participants lost to follow-up, and 58% of those still
present (p=0.03).

A significant reduction of median value (as per-protocol evaluation,
p=0.0001, Wilcoxon signed-rank test) in cigarettes/day use from
baseline was observed at each study visit in all three study groups.
Between-group differences in cigarettes/day use were significant at
weeks 2, 6 and 8 (Kruskal–Wallis test). Likewise, a significant
reduction (per-protocol evaluation, p=0.0001, Wilcoxon signed-
rank test) in e-CO levels from baseline was observed at each study
visit in all three study groups; significant between-group differences
were observed only at week 6 (p=0.01, Kruskal–Wallis test). As per
intention-to-treat analysis, combined >50% smoking reduction and
complete abstinence from smoking was seen in 99/300 (33%) at week
12 and 57/300 (19%) at week 52. The mean cigarettes/day consumption
at baseline of 21.4 cigarettes/day reportedly decreased to 13.9
cigarettes/day at week 52 (p=0.0001, Wilcoxon signed-rank test).

For all the investigated adverse effects, a significant reduction in
frequency of reported symptoms was observed compared to that at
baseline. Side-effects commonly recorded during smoking cessation
trials with drugs for nicotine dependence were infrequently reported
and no serious adverse events (i.e. major depression, abnormal
behaviour or any event requiring unscheduled visit to the family
practitioner or hospitalization) ever occurred throughout the course
of the study.

No significant changes in mean (SE) body weight, resting heart
rate and systolic/diastolic blood pressure from baseline to the end of
the study were observed. The satisfaction level for the product under
investigation was not particularly high; participants reported missing
their own brand and were inclined to recommend e-cigarettes to
others. None of these showed significant difference among the three
study groups.

COMMENT
E-cigarettes are claimed by the maker to be a safer alternative to
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factory-made cigarettes as the former contain no tobacco products
and even the nicotine in the cartridges is synthetic. They look more
or less like long cigarettes; cigars or pipes and work in the
following manner:1

1. The user inhales through a mouthpiece.
2. Airflow triggers a sensor that switches on a small, battery-

powered heater.
3. The heater vaporizes liquid nicotine in a small cartridge (it also

activates a light at the ‘lit’ end of the e-cigarette). Users can opt
for a cartridge without nicotine.

4. The heater also vaporizes propylene glycol (PEG) in the
cartridge. PEG is the stuff of which smoke is made.

5. The user gets a puff of hot gas that feels a lot like tobacco
smoke.

6. When the user exhales, there is a cloud of PEG vapour that
looks like smoke. The vapour quickly dissipates.

This randomized, three-arm, double-blind, controlled study had a
good design to compare the efficacy and safety of e-cigarettes
with different nicotine strengths on smoking reduction, smoking
abstinence and adverse events among smokers not attempting to
quit smoking. No financial incentives or any sort of emphasis on
encouragement, motivation and reward for the smoking cessation
effort was given to enrolled participants, thus ensuring accurate
reporting by participants and only participants appreciating
e-cigarette use were to come back for follow-up study visits.
Detailed recording of smoking habits, adverse events, vital signs
and product preference of participants in each of the nine visits
over a long observation phase of 52 weeks provided a good
database on smokers’ experience with e-cigarettes.

At present, e-cigarettes are unlicensed products and are illegally
smuggled in India. Yet, these can be easily bought from kiosks or
through online shopping at a price as low as ̀ 180–400 with up to
10 free refills. In India, tobacco smoking in public places has been
banned since 2006 under the Cigarette and Other Tobacco Products
(Prohibition of Advertisement and Regulation of Trade and
Commerce, Production, Supply and Distribution) Act, 2003.2

Since e-cigarettes do not use tobacco, the manufacturing companies
promote the product as ‘an Eigarette which gives smokers the
freedom and pleasure of smoking anywhere’.

E-cigarettes are rapidly gaining popularity both in the global
and Indian markets as an economic alternative with less to
negligible health hazards over standard cigarettes. E-cigarettes
may prove to be a potential tobacco harm-reduction tool for
cigarette smokers by altering smoking habits with no apparent
increase in withdrawal symptoms. The availability of nicotine
cartridges in varying levels of nicotine strengths and advantage of
taking few or more puffs as and when required provides flexibility
to smokers to regulate their smoking habits and nicotine intake at
a comfortable pace.3

Though aggressively marketed as a healthier yet effective low-
cost smoking cessation device, the use of e-cigarettes as a medicinal
nicotine replacement therapy (NRT) has not been approved by
global health authorities because of lack of necessary clinical
data. The US Food and Drug Administration4 and many leading
public health organizations, such as the American Lung
Association, American Cancer Society, American Heart
Association and Campaign for Tobacco Free Kids have expressed
concern about the lack of clinical studies on the health risks posed
by e-cigarettes and marketing strategies of these products
(especially for youth) without appropriate health warnings and
legal age restrictions. WHO does not consider it to be a legitimate

NRT and recommends that these products need to undergo toxicity
analysis and ‘operate within the proper regulatory framework’.5

The existing regulatory framework for tobacco is not able to
regulate the status of e-cigarettes as these do not contain any
tobacco. Further, e-cigarettes are advertised as smokeless
alternatives to standard cigarettes and are not marketed or sold as
drug-delivery or smoking-cessation devices; thus, legislation
regulating NRT products such as nicotine gum, patches and
inhalers is not applicable.

A battery-powered electronic nicotine delivery device (ENDD)
advertised as low-cost, no-tobacco smokeless alternative has
raised controversy due to its unwarranted risk–benefit potential.6

Considered as a lower risk substitute for factory-made cigarettes
with people on the one hand claiming to buy them to help quit
smoking, to reduce cigarette consumption and to relieve tobacco
withdrawal symptoms and on the other hand global health
authorities wanting to ban it or at least regulate it. Critics of
e-cigarettes are concerned about the potential harm they may
cause due to nicotine inhalation and its addiction and abuse in the
long run. Besides, e-cigarettes through their attractive marketing
tactics and easy approachable outlets strategically lure thousands
of non-smokers especially youth by promoting these as a safer
alternative to traditional tobacco products.3 No studies are available
about the safety of long-term vapour inhalation from e-cigarettes.7

Australia, Canada, Brazil, Israel, Mexico and Hong Kong are
among the few countries that have banned the sale of e-cigarettes
till questions related to their effectiveness are answered. India, too
has proposed a ban on e-cigarettes as one of the recommendations
made at the regional meeting of the WHO-Framework Convention
on Tobacco Control (WHO-FCTC) in 2013.8 The scope of
rigorous research for assessing e-cigarettes as a tobacco harm-
reduction tool cannot be underscored to guide the decisions of
healthcare providers, regulators and consumers.
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