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E-Cigarettes to Assist with Smoking Cessation

Belinda Borrelli, Ph.D., and George T. O'Connor, M.D.

The prevalence of tobacco smoking in the United
States has declined to 14.0% but still exceeds
25% among high-risk subgroups.’? Electronic
cigarettes (e-cigarettes) are not approved by the
Food and Drug Administration (FDA) for smok-
ing cessation, but Americans trying to quit
smoking use these products more frequently
than FDA-approved cessation aids.* Comparative-
effectiveness trials are needed to learn whether
smokers have a better chance of quitting with
e-cigarettes. Previous trials have had methodo-
logic shortcomings, used first-generation e-ciga-
rettes, or did not assess long-term outcomes.

Hajek et al.* now report in the Journal the re-
sults of a multicenter, pragmatic, randomized
trial of e-cigarettes, as compared with nicotine-
replacement therapy, as a smoking-cessation treat-
ment within the U.K. National Health Service
smoking-cessation program. In addition to behav-
ioral support, participants received either a sec-
ond-generation refillable e-cigarette or a 3-month
supply of whichever nicotine-replacement prod-
ucts they preferred. After 1 year, the rate of ab-
stinence from smoking tobacco, validated by ex-
haled carbon monoxide concentration, was higher
in the e-cigarette group (18.0%) than in the
nicotine-replacement group (9.9%). Trial limita-
tions include a lack of objective and validated
measures of adherence and the possibility that
smoking-cessation counselors who were aware of
the treatment assignments may have influenced
patient expectations.

These findings must be considered in the
context of FDA-approved medications for smok-
ing cessation that have acceptable safety profiles.
Treatment with nicotine-replacement therapy and
bupropion achieves abstinence rates of approx-
imately 25 to 26% at 6 months and 20% at
1 year,” with slightly higher abstinence rates for
combination therapy than for monotherapy.®
Varenicline has been shown to outperform bu-
propion, all forms of nicotine-replacement ther-
apy, and placebo, with a 26% abstinence rate
through 24 weeks of follow-up among partici-
pants without psychiatric diagnoses.” The 1-year
abstinence rate of 18% reported by Hajek et al.
for the e-cigarette group is similar to these out-
comes.

This evidence of effectiveness must be bal-

anced against the short-term and long-term
safety of e-cigarettes. With regard to the former,
the data from Hajek et al. are reassuring: the
e-cigarette group had greater declines in the inci-
dence of cough and phlegm than the nicotine-
replacement group, no excess wheezing or dys-
pnea, and onlya small incidence of oropharyngeal
irritation. More frequent respiratory serious ad-
verse events in the e-cigarette group than in the
nicotine-replacement group (5 vs. 1) did not ap-
pear to be related to e-cigarette use. A limitation
of this pragmatic trial is the lack of information
on the presence of asthma or chronic obstructive
pulmonary disease, which could confer a predis-
position to short-term adverse respiratory health
effects, although previous reports have suggest-
ed short-term clinical benefit among patients with
these conditions who switch from tobacco smok-
ing to e-cigarette use.® The use of e-cigarettes by
pregnant women, who were excluded from the
trial by Hajek et al., raises special safety con-
cerns. Although nicotine-patch use during preg-
nancy is associated with a higher rate of smok-
ing cessation and better child-development
outcomes than placebo,’ there are no such re-
assuring data for e-cigarettes.

A key finding of Hajek et al. is that among
participants with sustained abstinence at 1 year,
63 of 79 (80%) in the e-cigarette group were still
using e-cigarettes, whereas only 4 of 44 (9%) in
the nicotine-replacement group were still using
nicotine replacement. This differential pattern of
long-term use raises concerns about the health
consequences of long-term e-cigarette use. E-cig-
arette vapor contains many toxins and exerts
potentially adverse biologic effects on human
cells in vitro or in animal models, although
toxin levels and biologic effects are generally
lower than those of tobacco smoke.” A study
involving humans showed an altered bronchial
epithelial proteome in association with e-ciga-
rette use, including some protein alterations also
seen among tobacco smokers." In a mouse mod-
el, inhalational exposure to nebulized e-cigarette
liquid containing nicotine resulted in distal air-
space enlargement that was consistent with pul-
monary emphysema.'? These findings argue
against complacency in accepting the transition
from tobacco smoking to indefinite e-cigarette
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use as a completely successful smoking-cessation
outcome.

An additional societal consideration is the
effect of adult e-cigarette use on children and
young adults. Adult use may not only expose
children to e-cigarette vapor but also models ad-
dictive behavior. There is substantial evidence
that e-cigarette use by youth increases the risk of
smoking combustible tobacco cigarettes,'’ and
the U.S. Surgeon General has recently declared
e-cigarette use among youth “an epidemic.”"

A consensus has emerged that e-cigarettes are
safer than traditional combustible cigarettes,'
but it remains controversial whether e-cigarettes
should be recommended as a first-line treatment
to assist smoking cessation, alongside FDA-
approved treatments. The appropriate duration
of e-cigarette “treatment” for smokers trying to
quit is also uncertain. We recommend that e-ciga-
rettes be used only when FDA-approved treat-
ments (combined with behavioral counseling)
fail, that patients be advised to use the lowest
dose needed to manage their cravings, and that
there be a clear timeline and “off ramp” for use.
Use of e-cigarettes should be monitored by
health care providers, like other pharmacologic
smoking-cessation treatments. The efficacy and
safety of e-cigarettes need to be evaluated in
high-risk subgroups, and further research on the
health consequences of long-term e-cigarette use
is needed.

Disclosure forms provided by the authors are available with
the full text of this editorial at NEJM.org.
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The Dangerous Flavors of E-Cigarettes

Jjeffrey M. Drazen, M.D., Stephen Morrissey, Ph.D., and Edward W. Campion, M.D.

Nicotine is amazingly addictive. About 20 years
ago, researchers in a nearby laboratory were
studying the effects of cigarette smoke on lung
function in mice. To expose a mouse to cigarette
smoke, the mouse is placed in a plastic tube,
head out. The tube is positioned in a stream of
smoke, which the mouse then breathes. On the
day of the first exposure, it is difficult to get the

mouse to enter the tube. But on the second expo-
sure, most mice run right into the tube. In con-
trast, mice not exposed to tobacco smoke on the
first day continue to resist entering the tube on
the second day. Exposed mice are eager to get
another hit of nicotine.

Electronic cigarettes are nicotine delivery de-
vices for humans. Since smoking is not a natural
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