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The electronic cigarette: the new  
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Cigarro eletrônico: o novo cigarro do século 21?
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Mariana Costa Hoffmeister, Marcelo Basso Gazzana

Abstract
The electronic nicotine delivery system, also known as the electronic cigarette, is generating considerable 
controversy, not only in the general population but also among health professionals. Smokers the world over have 
been increasingly using electronic cigarettes as an aid to smoking cessation and as a substitute for conventional 
cigarettes. There are few available data regarding the safety of electronic cigarettes. There is as yet no evidence 
that electronic cigarettes are effective in treating nicotine addiction. Some smokers have reported using electronic 
cigarettes for over a year, often combined with conventional cigarettes, thus prolonging nicotine addiction. In 
addition, the increasing use of electronic cigarettes by adolescents is a cause for concern. The objective of this 
study was to describe electronic cigarettes and their components, as well as to review the literature regarding 
their safety; their impact on smoking initiation and smoking cessation; and regulatory issues related to their use. 
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Resumo
O cigarro eletrônico é um sistema eletrônico de liberação de nicotina que está gerando controvérsias, tanto 
entre a população quanto entre profissionais da saúde. O uso crescente do cigarro eletrônico é observado em 
tabagistas de diversos países, tanto para auxiliar na cessação do tabagismo quanto como substituto do cigarro 
convencional. Dados sobre a segurança do uso do cigarro eletrônico são limitados. Do mesmo modo, até o 
momento, não há evidências de que o cigarro eletrônico seja efetivo para tratar a adição à nicotina. Usuários 
relataram usar o cigarro eletrônico por mais de um ano, frequentemente combinado com o cigarro convencional, 
prolongando assim a dependência de nicotina. Ainda, o uso crescente do cigarro eletrônico por adolescentes 
gera preocupação. Neste artigo é feita uma descrição do cigarro eletrônico e de seus constituintes, assim como 
são revistos os dados disponíveis sobre segurança, impacto na iniciação e na cessação do tabagismo, e questões 
relacionadas à regulação do uso do cigarro eletrônico. 

Descritores: Hábito de Fumar; Produtos do Tabaco; Nicotina.

Introduction

Smoking is a major public health problem 
worldwide and is considered by the World Health 
Organization (WHO) to be one of the leading causes 
of preventable death.(1) In Brazil, approximately 
220,000 tobacco-related deaths occur each year. (2) 
Nevertheless, 16.1% of all Brazilian adults are 
smokers; of those, 17 million are male and 12.5 
million are female.(3) Concerns regarding the 
morbidity and mortality associated with smoking 
led to the WHO Framework Convention on 

Tobacco Control (FCTC), which was implemented 
on February 27, 2005 and was ratified by 177 
countries, including Brazil. (4) Among the guidelines 
for implementation of the WHO FCTC are the 
promotion of smoke-free environments and the 
implementation of smoking cessation projects. 
In accordance with the WHO FCTC, the Brazilian 
National Ministry of Health developed a smoking 
cessation program based on cognitive-behavioral 
therapy and pharmacological treatment, the 
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used by individuals who want to smoke without 
attracting attention.(14) 

Although the components of an EC cartridge 
vary according to the brand, EC cartridges usually 
contain nicotine and a component aimed at 
producing an aerosol (e.g., propylene glycol 
or glycerol diluted in water). The nicotine 
concentration in an EC cartridge can vary and 
might not correspond to that described by the 
manufacturer.(15,16) Some brands of ECs contain 
flavorings such as fruit extract, vanilla, mint, coffee, 
and chocolate, which make ECs more attractive, 
especially to adolescents. Several potentially 
harmful substances, such as formaldehyde, 
acetaldehyde, acrolein, volatile organic compounds, 
heavy metals, and tobacco-specific nitrosamines, 
have been identified in nicotine cartridges.(15,17) 

When users draw air through an EC, a sensor 
detects air flow and heats the liquid in the 
cartridge, which is vaporized. The aerosol delivers 
nicotine to EC users, and part of the EC aerosol 
is released into ambient air when users exhale. 
The temperature of the EC aerosol ranges from 
40°C to 65°C. According to the manufacturers, 
a single EC cartridge can yield 10-250 puffs, 
corresponding to 5-30 conventional cigarettes 
(depending on the brand).(18) Second- and third-
generation ECs have recently been developed; 
they have batteries and atomizers that are more 
powerful and can deliver higher doses of nicotine, 
thus increasing the risk of addiction.(19) 

Prevalence of EC use in adults

Although there is a lack of evidence that 
the EC is effective in smoking cessation, the 
interest in ECs is increasing, as is the number 
of EC users worldwide, most of whom are adult 
smokers.(20-22) Users of ECs identify themselves 
as “vapers”. In the USA, a survey of more than 
10,000 adults showed that knowledge of the 
existence of ECs doubled between 2009 and 
2010 (from 16.4% to 32.2%), and the use of ECs 
nearly quadrupled (from 0.6% in 2009 to 2.7% in 
2010).(23) Among active smokers, 11.4% reported 
having used ECs, and 4.1% reported having used 
ECs in the past 30 days.(24) In Great Britain, the 
proportion of regular EC users increased from 
2.7% in 2010 to 6.7% in 2012.(25) Data collected 
between 2010 and 2011 from 5,939 individuals 
in four countries (the USA, the UK, Canada, and 
Australia) showed that approximately half of the 
interviewees (46.6%) were aware of the existence 

program being implemented in the Brazilian 
Unified Health Care System.(5) 

Studies of smokers have shown that many 
would not smoke if they had their time again(6) 
and that 60-70% wanted to quit smoking.(7) 
However, without assistance, most of those who 
attempt to quit smoking relapse, and only 4% 
remain abstinent at one year.(8) One of the most 
important factors that make smoking cessation 
more difficult is nicotine dependence. In this 
context, the electronic cigarette (EC, also known 
as e-cigarette) has emerged as a form of nicotine 
replacement therapy. The EC was developed by 
Chinese pharmacist Hon Lik and was patented 
in 2003.(9) Although there is a lack of data on 
their efficacy and safety, ECs are widely available 
for purchase on the Internet, as well as being 
sold directly to consumers in various countries. 

Currently, more than 2,500 brands of ECs 
are sold worldwide.(10) Several of these brands 
have been acquired by the tobacco industry. 
In the USA, the price of an EC ranges from U$ 
29.95 to U$ 149.95, and the price of an EC 
cartridge ranges from U$ 9.95 to U$ 19.95.
(11) In Brazil, the National Health Surveillance 
Agency prohibited the commercialization, 
importation, and advertising of ECs in 2009.(12) 
Nevertheless, smokers have access to ECs and 
often seek advice from pulmonologists regarding 
the recommendations for use and efficacy of 
ECs. The objective of the present study was 
to describe ECs and their components, as well 
as to review the available evidence regarding 
their role in smoking cessation; their impact on 
smoking initiation; their safety; and ethical and 
regulatory issues related to their use. 

Characteristics of ECs

The EC is an electronic device that provides 
users with an aerosol containing nicotine and 
other additives. The three main components of 
an EC are a battery, an atomizer, and a cartridge 
containing nicotine (Figure 1). Nicotine-free ECs 
are commercialized in some countries.(13) Some 
ECs have, on one end, a light-emitting diode that 
lights up when the device is used, thus reminding 
users that the cigarette is lit. Most electronic 
nicotine delivery systems mimic traditional 
forms of tobacco use, i.e., cigarettes, cigars, 
and pipes; less commonly, electronic nicotine 
delivery systems resemble daily use objects such 
as a pen or a USB flash drive, being primarily 
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Adolescent exposure to ECs

Children and adolescents in several countries 
are aware of and have access to ECs. An online 
survey of 228 American male adolescents showed 
that 67% were aware of ECs, although less than 
1% reported having experimented with ECs.(29) 
In a study of 444 Korean adolescents, 10.2% 
reported having seen or heard of ECs and 0.5% 
reported having used ECs. Contact with ECs was 
through the Internet in 46% of cases; friends, 
in 27.9%; television, in 11.0%; books, in 9.3%; 
and others, in 5.4%. Male adolescents were 6.3 
times more likely to use ECs than were female 
adolescents, and adolescents with smokers in 
the family were 3.4 times more likely to use ECs 
than were those without.(30) 

The prevalence of EC use and conventional 
cigarette smoking among US adolescents in 
grades 6th-12th in the 2011-2012 period was 
assessed in a cross-sectional study (National 
Youth Tobacco Survey).(31) The results showed 
that EC experimentation and recent EC use nearly 
doubled in the study period. The use of ECs 
increased from 3.3% to 6.8% (p < 0.05), the use 
of conventional cigarettes increased from 1.1% 
to 2.1% (p < 0.05), and the use of both ECs and 
conventional cigarettes increased from 0.8% 
to 1.6% (p = 0.05) in the study period. There 
were no differences between the adolescents in 
the 6th-8th grade and those in the 9th-12th 
grade regarding the aforementioned increases. 
The study also showed that, in 2012, 9.3% of 
all EC experimenters reported never smoking 
conventional cigarettes and that 76% of all 
regular EC users reported smoking conventional 
cigarettes regularly.(32) 

of ECs. However, the proportion of individuals 
that were aware of the existence of ECs varied 
significantly among the countries studied, being 
higher in the USA (73.4%) and the UK (54.4%), 
where EC use is allowed, and lower in Canada 
(39.5%) and Australia (20.0%), where EC use 
has been banned. The rate of experimentation 
was 7.6% (being 16.3% among those who were 
aware of ECs), and the rate of current use was 
3%; the proportion of current EC users did not 
vary among the countries studied (p = 0.114).(26) 

An online forum on smoking cessation 
and ECs held in England and France in 2010 
brought together 3,587 participants (former 
smokers, 70%; males, 61%; mean age, 41 years). 
Nicotine-containing ECs were used by 97% of the 
participants, being used for approximately five 
months by former smokers. Most reported that 
ECs helped them quit or reduce smoking (96%). 
Reasons for EC use included the perception that 
ECs were less toxic than conventional cigarettes 
(87%), a reduction in tobacco craving (79%), a 
reduction in withdrawal symptoms (77%), the 
fact that ECs were less expensive than tobacco 
(57%), and control of situations in which smoking 
was prohibited (39%).(27) One limitation of the 
study was the selection of a convenience sample. 
An online survey of 81 smokers showed the 
pattern of EC use among regular EC users. The 
median duration of EC use was 100 days, and 
the median number of puffs/day was 175.(28) 

A recent systematic review of 49 studies 
showed that knowledge of the existence of ECs 
increased from 16% in 2009 to 58% in 2011 
and that the use of ECs increased from 1% to 
6% in the same period.(22) 

LED
Battery

SENSOR

Atomizer
Mouthpiece

Cartridge

Aerosol (Vapor)

Figure 1 - Electronic cigarette components. LED: light-emitting diode.
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propylene glycol, in which nicotine is suspended 
and which is used in order to generate the EC 
aerosol. Data on the harmful effects of inhaling 
propylene glycol are scarce. Eye irritation and 
upper airway irritation, as well as cough and mild 
airway obstruction, have been reported to occur 
in individuals without asthma after short-term 
exposure to the propylene glycol mist created 
by an artificial smoke generator.(34) 

Other potentially harmful substances, including 
irritants and toxins such as diethylene glycol, 
formaldehyde, acetaldehyde, and acrolein, were 
detected in some EC brands.(17) Nitrosamines, 
which are well-recognized carcinogens,(35) as 
well as tobacco-specific impurities, were found 
in low concentrations in two brands of ECs.
(17) The EC might contain flavorings, which are 
added to EC cartridges in order to make ECs 
more palatable. Although these substances are 
routinely used food flavorings, the effects of 
inhaling them are unknown. 

By the first quarter of 2012, the US Food and 
Drug Administration had received 49 reports of 
adverse events related to the use of ECs. Of those 
adverse events, 8 were considered serious, including 
pneumonia and chest pain; the remaining events 
were characterized as mild and included headache 
and cough.(36) Among other symptoms, headache, 
mouth and throat irritation, salivation, sweating, 
weakness, palpitations, nausea, vomiting, and 
diarrhea were reported in a study evaluating 
acute adverse effects 2.5 h after EC use. However, 
all of the aforementioned effects were mild.(37) 
In three prospective studies in which smokers 
used ECs for 6 or 12 months, no serious adverse 
events were observed, and the main complaints 
were cough, headache, and mouth and throat 
irritation. The symptoms resolved or subsided 
with continued EC use.(38-41) 

In vivo and in vitro studies have evaluated 
the impact of EC aerosol on blood cells and the 
cytotoxic effect of EC aerosol on myocardial cells. 
In an in vivo study, one group of authors found 
that neither active EC use nor passive exposure 
to EC aerosol for 30 min affected leukocyte, 
lymphocyte, or granulocyte counts.(42) In an in 
vitro study, another group of authors evaluated 
the cytotoxic effects that the aerosol produced 
by 20 EC brands had on myocardial cells in 
culture.(43) Although some samples were found 
to have cytotoxic effects on myocardial cells, 
the cytotoxicity of EC aerosol was found to be 

A study conducted in eight schools in North 
Carolina, USA, and involving 4,444 adolescents 
in the 11-19 year age bracket showed that 4.9% 
reported the use of ECs, 1.5% having reported 
the use of ECs in the past month. Although EC 
use was more common among conventional 
cigarette smokers, 12% of all EC users had never 
smoked conventional cigarettes.(33) 

The Internet advertising and online marketing 
of ECs, even in countries where ECs have been 
banned, can encourage EC use and allow 
adolescents to have access to ECs. In addition, 
data from the aforementioned studies(29-33) suggest 
that EC experimentation induces continued use 
of conventional cigarettes during adolescence. 
Therefore, measures aimed at reducing the appeal 
of EC use and prohibiting the sale of ECs to 
adolescents are essential to minimize the risk 
of tobacco and EC use. 

Safety of EC use

The safety of electronic nicotine delivery 
systems has yet to be scientifically demonstrated, 
and health risks of EC use have yet to be 
determined. Most EC safety issues are due to the 
lack of appropriate regulation and inconsistent 
quality control. Because of the lack of regulation 
and surveillance, the quality of ECs, the amount 
of nicotine delivered, and the components of EC 
cartridges vary widely across brands.(15) Therefore, 
EC users cannot know the exact composition of 
the product that they are using. 

Adverse effects of EC use might be due to 
variations in the nicotine content of EC cartridges. 
According to the manufacturers, the nicotine 
content of an EC cartridge can range from 6 mg 
to 24 mg; however, nicotine concentrations as 
high as 100 mg per cartridge have been detected. 
Therefore, the risk of poisoning should be taken 
into consideration. When nicotine is inhaled, is 
ingested, or comes into contact with the skin, 
it can be dangerous to the health of vulnerable 
individuals, such as children, youth, pregnant 
women, lactating women, individuals with heart 
disease, and the elderly. Large quantities of 
nicotine (i.e., 0.5-1.0 mg of nicotine per kg of 
body weight) can be lethal, and it is therefore 
recommended that ECs, EC cartridges, and refills 
be kept out of the reach of children.(14,16) 

The health risks of EC use might also be 
associated with the various substances found 
in EC refill cartridges. One such substance is 
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A comparison of different EC brands showed 
varying concentrations of nicotine in the cartridges, 
as well as varying aerosol content and inconsistent 
nicotine delivery. After EC use, plasma nicotine 
levels remained unchanged in all of the patients 
in two studies(49,50) and in approximately one 
third of the cases in another study.(51) However, 
in regular EC users, plasma nicotine levels can 
increase,(52) although serum cotinine levels have 
been found to vary widely among individuals.(37) 

Several studies have evaluated the impact 
of ECs on the urge to smoke and on cravings. 
In a randomized crossover study sponsored by 
an EC manufacturer, an electronic nicotine 
delivery device containing 16 mg of nicotine 
was found to be more effective than placebo in 
relieving morning withdrawal symptoms following 
overnight abstinence in 40 smokers. The effects 
of the electronic nicotine delivery device on 
nicotine withdrawal symptoms were comparable 
to those of a nicotine inhaler but lower than 
those of conventional cigarettes.(51) One group 
of authors(53) studied the effects of an EC on the 
urge to smoke, nicotine withdrawal symptoms, 
and cognition in 86 patients randomly divided 
into three groups: a) 18-mg nicotine EC (the 
nicotine group); b) nicotine-free EC (the placebo 
group); and c) just hold the EC (the just hold 
group). Within 20 min after EC use, the urge to 
smoke and nicotine withdrawal symptoms were 
significantly reduced in the nicotine and placebo 
groups in comparison with the just hold group. 
Regarding the reduction in the urge to smoke, 
the nicotine EC was significantly superior to 
placebo in males but not in females. However, 
memory test results were significantly better in 
the nicotine group. In another crossover study, 
an acute exposure protocol consisting of 10 
sequential puffs, 30 s apart, was used in order 
to compare four experimental conditions: an EC 
brand with a 16-mg nicotine cartridge; another 
EC brand with a 16-mg nicotine cartridge; own 
brand cigarettes; and an unlit cigarette (placebo). 
When compared with placebo, one of the EC 
brands tested reduced craving; however, the 
effect was lower than was that of conventional 
cigarettes.(50) 

Few studies have evaluated the effects of EC 
use on smoking reduction and cessation within 
6-24 months. Two randomized controlled clinical 
trials and three prospective before-and-after 
studies are described in Chart 1. One of the clinical 

lower than was that of conventional cigarette 
smoke.(43) 

The effects of EC use on lung function have 
been studied, although only after acute exposure. 
Neither active EC use for a few minutes (in 
smokers) nor passive exposure to EC aerosol 
for 1 h (in nonsmokers) had any effect on 
FEV1.

(44) In contrast, EC use for 5 min increased 
airway resistance and reduced the fraction of 
exhaled nitric oxide in adult smokers without 
comorbidities.(45) Increased airway resistance can 
precede changes in PEF and FEV1 in experimentally 
induced airflow obstruction.(46) Nitric oxide is 
recognized to play a role in the pathophysiology 
of smoking-related airway disease; in addition, 
nitric oxide is related to eosinophilic inflammation 
and bronchial hyperreactivity, as well as being a 
marker of oxidative stress.(47) Taken together, the 
aforementioned findings suggest that short-term 
EC use induces pulmonary changes. Long-term 
effects of EC use on lung function have yet to 
be studied. 

Given that ECs do not generate the smoke that 
is associated with the combustion of tobacco, EC 
use is generally considered safer than tobacco use. 
This “relative safety” can be appealing to users; 
however, the chemicals used in ECs have yet to 
be fully disclosed, and data on the environmental 
pollution generated by the use of ECs in enclosed 
spaces are scarce. One study evaluated the air 
quality in a room in which 9 individuals used 
ECs. The results showed substantial quantities of 
1,2-propanediol, glycerin, and nicotine, as well as 
high concentrations of particulate matter of 2.5 
mm in diameter, together with a 20% increase in 
the levels of polycyclic aromatic hydrocarbons and 
an increase in the levels of aluminum and total 
particulate matter. The concentration of exhaled 
nitric oxide increased in 7 of the 9 individuals 
studied.(48) In addition, there are currently no 
data on the safety of long-term EC use.(14) 

Efficacy of ECs in smoking cessation

There are currently few available data on 
ECs. According to the WHO, there is no scientific 
evidence for the use of ECs as a substitute for 
conventional cigarettes or as an aid to smoking 
cessation. In addition, unlike approved nicotine 
replacement therapies (e.g., nicotine patches, gum, 
and lozenges), ECs deliver nicotine directly to the 
lungs and therefore must be further studied.(14) 
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Professionals working to reduce tobacco 
consumption are increasingly concerned about 
the impact of ECs on public health. The reasons 
for this concern are as follows: the lack of data 
on the efficacy of ECs in smoking cessation; 
the potential to induce nicotine addiction in 
nonsmokers, especially children and adolescents; 
the simultaneous use of conventional cigarettes 
and ECs, reducing smoking cessation attempts; the 
possibility that ECs will undermine tobacco-free 
environments, making smoking acceptable; and 
exposure to a new form of pollution in places 
where smoking has been banned.(10,58) 

In the USA, ECs have yet to be regulated as 
drugs or tobacco products.(10) In the European 
Union and the UK, it has been proposed that ECs 
be regulated as medicinal products.(59) Through 
regulation, ECs have been banned in Australia, 
Canada, Singapore, and Brazil because of the 
lack of data on their safety and efficacy.(12,16) 

How to counsel patients regarding 
EC use

On the basis of the aforementioned information, 
pulmonologists can and should counsel patients 
seeking information on ECs. Chart 2 shows EC 
issues that can be addressed. It is possible that 
patients seeking information on ECs are motivated 
to quit smoking. Cognitive-behavioral therapy 
should be offered to all smokers. Smoking 
cessation guidelines(60) contain scientifically proven 
information on how to help patients quit smoking. 
Nicotine withdrawal treatment is available in 
the public health system.(5) For smokers with a 
high level of dependence, the combined use of 
medications to control withdrawal symptoms 
can increase treatment effectiveness. Nicotine 
replacement therapy, bupropion, and varenicline 
are treatment options approved by the Brazilian 
National Health Surveillance Agency. 

Final considerations

The EC is an electronic nicotine delivery 
system that has gained popularity in recent years. 
However, EC sales are prohibited in Brazil. The 
dose of nicotine delivered and the contents of EC 
cartridges vary widely across EC brands. Short-
term adverse health effects of EC use have been 
reported. The long-term toxicity of ECs has yet 
to be studied. Data on the efficacy of ECs in 
smoking cessation are scarce, and the role of 

trials(13) compared a 16-mg nicotine EC with 
21-mg nicotine patches and a nicotine-free EC, 
whereas the other(40) compared a 7.2-mg nicotine 
EC with a nicotine-free EC. Both trials lasted 12 
weeks, and neither found significant differences 
between groups in terms of smoking reduction or 
smoking cessation rates at 6 or 12 months. (13,40) 
The three prospective uncontrolled studies involved 
a small number of smokers unwilling to quit 
(one of the groups consisting of schizophrenic 
patients) and found smoking cessation rates 
of 22.5%, 14.3%, and 12.5% at 6 months, 12 
months, and 24 months, respectively.(38,39,41) In 
addition, an online survey of 5,000 individuals 
who had purchased a particular brand of ECs 
was conducted 7 months after the purchase and 
showed high rates of smoking reduction (66.8%) 
and smoking cessation (31.0%) at 6 months among 
the 222 questionnaire respondents.(54) However, 
one limitation of that study was that the survey 
response rate was low, i.e., 4.5%; if the survey 
nonrespondents were to be considered smokers, 
the smoking cessation rate would be 1.4%.(54) 

The studies described above show a low rate 
of smoking cessation with the use of ECs in a 
population relying on self-treatment and self-
reporting smoking cessation. However, a survey of 
EC users showed frequent and prolonged EC use 
(approximately 20 times per day for more than 
1 year), often in association with conventional 
cigarettes.(55) In addition, some smokers with 
no intention to quit use ECs as a substitute for 
conventional cigarettes in places where smoking 
is prohibited. Therefore, EC use modulated by 
the need for nicotine can contribute to the 
maintenance of nicotine dependence. 

Advertisement, impact on public 
health, and regulatory issues

Manufacturers of ECs have used aggressive 
advertising to encourage EC use. The main 
arguments used by the EC industry are the health 
benefits of ECs in comparison with conventional 
cigarettes, smoking reduction, smoking cessation, 
minimal passive exposure, and the possibility of 
using ECs in places where smoking is prohibited. (55) 
In 2012, a large tobacco company (Lorillard 
Tobacco Company) acquired an EC brand and 
began to run television and Internet advertisements 
starring celebrities and suggesting that the EC is 
glamorous and modern.(56,57) These strategies have 
proven useful, given that EC use has increased. 
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Chart 1 - Clinical studies evaluating the effects of electronic cigarettes on smoking reduction and smoking 
cessation. 

Author Study design Description Groups Duration of 
intervention

Outcomes

Bullen  
et al.(13)

Randomized 
controlled 
superiority trial

657 smokers willing to 
quit smoking
Verification of smoking 
abstinence: anamnesis 
and measurement of 
exhaled CO

G1: 16-mg nicotine 
EC (n = 289)

G2: 21-mg nicotine 
patch (n = 295)

G3: nicotine-free EC 
(n = 73)

12 weeks Abstinence at 6 months:
G1: 7.3%
G2: 5.8%
G3: 4.1%
(No differences among the 
groups)

No differences among the 
groups in terms of adverse 
effects

Caponnetto 
et al.(40)

Randomized 
controlled trial

300 smokers unwilling 
to quit
Verification of smoking 
abstinence: anamnesis; 
measurement of exhaled 
CO; and determination 
of salivary cotinine levels

G1: 7.2-mg EC for 
12 weeks

G2: 7.2-mg EC for 
6 weeks and 5.4-mg 
EC for 6 weeks

G3: nicotine-free EC 
for 12 weeks

12 weeks Smoking reduction rates 
of 22.3% and 10.3% at 12 
and 52 weeks, respectively

Smoking abstinence rates 
of 10.7% and 8.7% at 12 
and 52 weeks, respectively

No differences among the 
groups; 26.9% of those 
who quit smoking had 
become EC users by the end 
of the study
No differences among the 
groups in terms of adverse 
effects

Polosa 
et al.(38)

 

Prospective 
uncontrolled 
before-and-after 
study

40 smokers unwilling to 
quit smoking
Verification of smoking 
abstinence: (daily) 
measurement of exhaled 
CO

7.4-mg nicotine 
EC as needed (a 
maximum of 4 
cartridges/day)

12 weeks Sustained 50% reduction in 
the number of cigarettes/
day at 6 months in 32.5%

Abstinence at 6 months in 
22.5%

Adverse effects: irritation 
of the mouth (in 20.6%) 
and throat (in 32.4%); dry 
cough (in 32.4%) Symptom 
reduction at 6 months

Caponnetto 
et al.(39)

Prospective 
uncontrolled 
before-and-after 
study

14 schizophrenic 
smokers unwilling to 
quit smoking

Verification of smoking 
abstinence: anamnesis 
and measurement of 
exhaled CO

7.4-mg nicotine EC 
as needed

52 weeks Smoking reduction and 
abstinence at 12 months:
Smoking reduction in 50%
Smoking cessation in 14%

No changes in the 
symptoms of schizophrenia

Polosa 
et al.(41)

 

Prospective 
uncontrolled 
before-and-after 
study

(An extension 
of the study by 
Polosa et al.(38))

40 smokers unwilling to 
quit smoking

Verification of smoking 
abstinence: (daily) 
measurement of exhaled 
CO

7.4-mg nicotine 
EC as needed (a 
maximum of 4 
cartridges/day)

12 weeks Smoking reduction and 
abstinence at 24 months:
50% reduction in the 
number of cigarettes/day 
from baseline in 27.5%
Abstinence at 24 months 
in 12.5%

Adverse effects: some of 
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