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INTRODUCTION 
 

Chronic tobacco consumption 
is the first worldwide cause of 
avoidable deaths. According to 
a report of the World Health 
Organization (WHO), in 2004 
tobacco was responsible for 12% 
of the deaths of persons under 
30 years old occurring through-
out the world, and of 16% in 
Europe and the United States1. 
In 2010 in France, no less than 
78000 deaths were attributable 
to tobacco2. The causes of 
these deaths were principally 
cancers (47000 deaths), cardio-
vascular diseases (20000 
deaths) and respiratory diseases 
(11000 deaths)2. Given the 
many complications associated 
with tobacco consumption, 
health care professionals are 
called upon to 1) limit initial 
smoking, particularly in juve-
nile populations; 2) having 
identified and started to treat 
their tobacco addiction, help 
smokers to put an end to their 
tobacco consumption; 3) en-
courage risk reduction strate-
gies for those who have contin-
ued smoking.  

 
Understanding addiction to 
tobacco and its treatment 

According to the Baromètre 
santé investigation, in 2016 
34.5% of the French population 
ranging in age from 15 to 75 
years smoked tobacco; 83% of  
 
 

the consumers were daily smok-
ers3. In some cases, daily to-
bacco consumption is favored 
by an addiction mechanism, 
which is defined by ICD-10 and 
DSM-5 diagnostic criteria such 
as “repeated, compulsive use of 
tobacco despite its harmful 
effects”4. Indeed, repeated and 
continued use generates suffer-
ing in the smoker. The central 
symptom of addiction is the 
phenomenon of craving, which 
may be defined as the intense 
and irrepressible urge to use 
tobacco at the wrong time5,6. 
Indeed, craving is the clinical 
expression of the phenomenon 
of loss of control; its intensity 
is predictive of relapse. Some 
smokers are afraid of quitting 
or else, following repeated but 
fruitless attempts, no longer 
wish to do so (or have essen-
tially “given up”). This is due to 
tobacco addiction, which 
thwarts the user in his attempts 
to control his consumption by 
rendering him defenseless 
against craving and relapse. 
Addiction is the element that 
indefinitely prolongs the 
smoker's chronic consumption 
of tobacco. Without therapeu-
tic assistance, a mere 3 to 5% 
of smokers who attempt to quit 
manage to achieve prolonged 
tobacco cessation7.  
    There exist a number of 
medications that efficaciously 
combat tobacco craving:  
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mechanism may even increase 
exposure to tobacco smoke! 
   As for the smoker who does 
not desire treatment for his 
tobacco addiction, nicotine in a 
non-smoked form can be of 
help from a RDR standpoint9,16. 
The number of cigarettes 
smoked and the quantity of 
inhaled smoke are reduced14, 
the titration mechanism is lim-
ited, and a step toward total 
tobacco cessation may possibly 
be taken, especially in very 
heavy smokers17-21.  
   In addition, appropriate utili-
zation of available medications 
enhances the chances that a 
smoker will succeed, if not in 
avoiding all exposure to smoke, 
at least in having it significantly 
reduced. Medications targeting 
craving are often preferred by 
persons wishing to undergo 
treatment for their addiction. 
And for those who may be loath 
to accept a therapeutic ap-
proach, a wide array of nicotine 
replacement products possess-
ing a psychotropic effect com-
parable to that of a cigarette 
(but without exposure to 
smoke) are frequently em-
ployed: chewing gum, sucking 
pastille/lozenge, sublingual 
tablet, inhaler, oral 
spray5,9,12,13.  
 
Effect of smoking reduction on 
health 
   A lessening pf morbi-
mortality due to reduced to-
bacco consumption without 
cessation remains questionable. 
Smoking duration is far more 
detrimental to health than 
quantity smoked. While dou-
bling daily tobacco consumption 
also doubles the risk of lung 
cancer, doubling the duration 
of tobacco consumption multi-
plies the risk by 2022! In 2006, 
Tverdal and Bjarveit evaluated 
mortality among 20-to-49-year- 
old Norwegians, smokers of at 
least 15 cigarettes a day and 
monitored for 3 to 13 years23. 
Compared to persons who had 
not modified their tobacco con-
sumption, those who had 
stopped smoking during the    
  
 

follow-up period were at de-
monstrably reduced risk of 
death. Indeed, mortality dimi-
nution encompassed deaths due 
to cardiovascular disease, coro-
nary disease, lung cancer and 
all causes. On the other hand, 
when tobacco consumption had 
decreased by less than 50%, 
improved survival was not ob-
served. In 2012, however, Ger-
ber et al. noted diminished 
overall mortality among daily 
Israeli smokers of at least 40 
years of age who had reduced 
their tobacco consumption24. 
In yet another study, conducted 
in 2013 and involving 40-to-65-
year-old Scotsmen monitored 
for more than eighteen years, 
reduced smoking was not asso-
ciated with reduced mortality, 
whereas tobacco cessation de-
creased overall mortality and 
deaths due to non-cardio-
vascular diseases25. The system-
atic review by Pisinger and 
Godtfredsen published in 2007 
revealed improved respiratory 
symptoms and diminished risk 
of lung cancer in cases of re-
duced tobacco consumption, 
which was nonetheless not as-
sociated with diminished risk of 
hospitalization for myocardial 
infarction or exacerbation of 
chronic obstructive bronchitis26.  

nicotine patches, varenicline 
and bupropion8,9. The risk-
benefit balance of varenicline 
has been debated. Recent stud-
ies, however, suggest satisfac-
tory safety from a cardiovascu-
lar and psychiatric standpoint 
as well as efficacy in the 
achievement of prolonged ab-
stinence8,10,11. That much said, 
the results of one of these stud-
ies may be questionable due to 
a conflict of interest11. It also 
bears mentioning that the ef-
fects of anti-craving medication 
are increased when associated 
with psychological support12.  
 
The concept of risk and dam-
age reduction (RDR) 
    The toxicity of tobacco use is 
essentially due not to addiction 
as such, but rather to the direct 
toxicity of smoke (tars, carbon 
monoxide or CO). As a result, it 
is at least theoretically possi-
ble, in cases of addiction, to 
reduce the damage due to to-
bacco use by quantitatively 
reducing, if not altogether 
eliminating, exposure to to-
bacco smoke. That is why an 
approach aimed at rendering 
tobacco less detrimental to the 
health of a smoker who does 
not stop smoking has been in-
troduced; it is known as “risk 
and damage reduction” (RDR). 
Its guiding principle was first 
presented in 1974 by Michael 
Russell, who spoke at the time 
of “safer smoking, with realistic 
goals”13. RDR may be defined as 
recourse by a smoker to a less 
health-damaging alternative 
consisting in reduced consump-
tion of combustible tobacco, 
without his having necessarily 
put a complete end to his use 
of tobacco or nicotine14. Unfor-
tunately, the RDR strategy is 
perhaps bound to fail due to a 
titration mechanism. By reduc-
ing the number of cigarettes 
smoked, smokers “fine-tune” 
their way of smoking by inhal-
ing more longly and deeply than 
previously, which leads to their 
exposing themselves to the 
same quantity of tar and CO as 
before15. In fact, the titration   
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Tobacco addiction contributes 
to morbi-mortality attributable 
to chronic use. There exist effi-
cacious anti-craving medica-
tions enabling durable suspen-
sion of tobacco use through 
remission of the addiction; they 
include patch, varenicline and 
bupropion. When total remis-
sion (abstinence)  is not desired 
or not achieved, partial remis-
sion (reduced use) must no 
longer be conflated with fail-
ure. On the contrary, it should 
be valued as an intermediate 
step and sustained by nicotine 
replacement products of 
greater acceptability for the 
undecided smoker: chewing 
gum, sucking pastille/lozenge, 
sublingual tablet, inhaler or 
oral spray. 
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Propylene glycol (PG) serves as 
a humectant (a moisturizer) 
and a preservative in the agri-
food industry, in the pharma-
ceutical industry and in cosme-
tology. Vegetable glycerin (VG) 
is a commonly used food and 
drug additive27. In e-liquid, PG 
and VG serve as flavor enhan-
cers and help to produce a 
“vapor” effect27. PG tends to 
irritate the respiratory airways, 
and also occasions throat irrita-
tion and coughing. However, PG 
is also the e-liquid ingredient 
that at once heightens flavors 
and provokes the “throat hit” 
effect, which may be defined 
as a tingling at the back of the 
throat experienced when taking 
a puff on a cigarette or inhaling 
the e-liquid spray. As for VG, it 
increases vapor density. To 
reduce irritant effect, a vaper 
can diminish the proportion of 
PG, thereby increasing the pro-
portion of VG in the e-liquid. 
This can be done by verifying 
the PG/VG ratio in the e-liquids 
purchased, or else by producing 
them oneself.  A heightened 
proportion of VG can render the 
vapor more dense and abun-
dant, thereby fulfilling the de-
sire of some vapers; on the 
other hand, it may attenuate 
“throat hit” and flavor percep-
tion. And since VG is viscous, 
the atomizer is rapidly dirtied 
and clogged due to repeated 
contact. And so, when the  

 

vaper has chosen to use e-
liquids with highly concentrated 
VG, he must buy an atomizer 
adapted to viscosity or at least 
make sure that his e-cigarette 
is fully compatible with this 
type of e-liquid. At times, an e-
liquid may contain a small 
quantity of alcohol and/or wa-
ter that will facilitate aroma 
dilution27. When nicotine is 
present, is has been extracted 
from tobacco plants, and its 
extraction may produce trace 
impurities such as anatabine or 
anabasine, which present no 
health risk27,28, as well as resi-
dues of the pesticides used in 
tobacco crops.    
   The prices of e-cigarettes and 
refills are variable. Second and 
third-generation devices may 
cost from 20 to 150 euros. A 10 
mL flask of e-liquid is sold at a 
price of 5 to 8 euros. Wear and 
tear necessitate frequent 
changes of atomizer, resistor 
and battery. Two e-liquid flasks 
will generally be used during a 
typical week, but the exact 
number will vary according to 
the frequency and intensity of 
inhalation, the sensations de-
sired, the nicotine content, 
etc. That said, daily smokers 
have reported that on the aver-
age and over the long term, e-
smoking is five times less ex-
pensive than smoking. In a 2010 
on-line study of e-smokers, 
most of whom wished to stop  
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Functioning of the electronic 
cigarette 
   The electronic cigarette (or e-
cigarette) was created in the 
early 2000s by a Chinese phar-
macist, Hon Lik, who had the 
idea of using a piezoelectric 
ultrasound element to vaporize 
a nicotine solution in a device 
reminiscent of a cigarette. In 
China in 2009, a patent was 
granted for his technique of 
vaporization by heating resis-
tance. The e-cigarette is a de-
vice diffusing the aerosol spray 
of a solution called e-liquid, 
which is composed of propylene 
glycol (PG), vegetable glycerin 
(VG), an aroma and, quite of-
ten, nicotine27. There exist dif-
ferent types of e-cigarettes 
(Figure). Schematically speak-
ing, they all consist in a mouth-
piece, an e-liquid chamber, a 
resistor (or atomizer), a vaping 
wick bringing the e-liquid into 
contact with the atomizer by 
capillary action, and a recharge-
able battery. Their functioning 
is triggered by a microwave sen-
sitive to inhalation or by a man-
ual switch. The triggering 
mechanism induces power provi-
sioning by the battery. Heating 
of the resistor converts the e-
liquid into a gaseous state, so 
that it becomes an aerosol, the 
spray inhaled by the user, who is 
also known as the vaper. First-
generation models resembled 
cigarettes, and were disposable. 
Second-generation models 
looked like pens, and were re-
chargeable. As for today's third-
generation models (“mods”), 
power output can be modified 
by the vaper, the atomizers are 
of higher efficiency and user 
autonomy is greater (Figure). 
Different modulations enable 
variation of the heating tem-
perature of the atomizer 
(temperature-controlled vap-
ing), and consequently of the 
sensations experienced during 
inhalation as well as spray den-
sity. The most widely used mod-
els are second-generation and 
third-generation.  

First generation      Second generation  Third generation 

Figure - Examples of electronic cigarettes  
Source : Farsalinos KE, Polosa R. Safety evaluation and risk assessment of electronic ciga-
rettes as tobacco cigarette substitutes: a systematic review. Ther Adv Drug Saf 2014;5:6786  



 

medications. They are rather 
considered as current consumer 
goods corresponding to “the 
general safety requirement in 
accordance with the provisions 
of the Consumer Code”34.   
   Subsequent to adoption of 
European directive 2014/40/
UE35, the promotion, sales and 
use of these products are regu-
lated as follows: 
- Not having received marketing 
authorization (MA), they cannot 
be sold in pharmacies and are 
not registered in the list of arti-
cles approved for medical pur-
poses by order of the French 
health ministry34; 
- The sale or offering of e-
cigarettes to minors is forbid-
den36;  
- Advertising for the electronic 
devices and their refills is au-
thorized only in the establish-
ments where they are sold37,38;  
- Since 1 October 2017, e-
cigarette use has been prohib-
ited in establishments dedi-
cated to the hosting, training, 
and accommodation of minors; 
in enclosed means of public 
transportation (buses, trains, 
subways); and in enclosed 
group workplaces (shared of-
fices)39. Persons in non-
compliance with this rule are 
subject to a fine. On the other 
hand, e-cigarettes are not pro-
hibited in individual offices and 
in places open to the public, 
except when expressly forbid-
den by the internal regulations 
of a given establishment.  
 

VAPERS' CHARACTERIS-
TICS AND EXPERIENCES 
   E-smoking  is particularly fa-
vored by current smokers, for-
mer smokers and young peo-
ple3,28,32,40-46. In 2016 in France, 
41% of vapers were former 
smokers and 48% were daily 
smokers3. Compared to exclu-
sive cigarette smokers,  accord-
ing to the results of different 
studies vapers seem to have  
 

smoking, e-cigarette use was 
found to cost approximately 27 
euros a month (purchase of 
material included), whereas 
their regular smoking of a pack 
a day of tobacco had cost them 
about 165 euros a month29.  
   For smokers, vaping could 
represent a means of inhaling 
nicotine that would reproduce 
smokers' characteristic gestures 
yet be less detrimental to their 
health. Social and researcher 
interest in this instrument and 
its use has steadily grown30-32. 
Given the singularity of their 
missions and their presence 
throughout the territory, gen-
eral practitioners are more of-
ten than not the medical pro-
fessionals most likely to repeat-
edly meet smokers over the 
course of their lives. Given 
their status as providers of pri-
mary care, they carry out tasks 
of prevention, health promo-
tion and monitoring over the 
long term, and it in this context 
that they may be called upon to 
give advice to their patients on 
the e-cigarette. It consequently 
seemed necessary to furnish a 
situational analysis addressing 
the questions currently put 
forward by general practitio-
ners: How pervasive is the phe-
nomenon? What is the existing 
regulatory framework?  What 
are the profiles of typical users? 
Is the e-cigarette an effective 
tool, likely to reduce smoking 
and perhaps facilitate tobacco 
cessation? What, on the con-
trary, are its adverse effects 
and health risks? What kinds of 
studies might help, in the fu-
ture, to improve our knowledge 
and enhance our understanding?  
 

PREVALENCES OF USE 
    
   According to the results of 
the Eurobaromètre 2017 sur-
vey, 15% of Europeans had tried 
the e-cigarette and 2% were 
engaged in e-smoking at the 
time of the investigation. Two  
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thirds of current vapers were 
daily vapers. Between 2014 and 
2017 e-cigarette experimenta-
tion grew by 12 to 15%; as of 
now, the proportion has stabi-
lized.   

In France, e-cigarette experi-
mentation currently approxi-
mates 24 to 25%3,33. It involves 
54.4% of smokers and 8.9% of 
non-smokers. The extent of e-
cigarette experimentation 
seems higher in France than in 
the rest of Europe. France also 
appears to present the second 
most substantial proportion, 
after the United Kingdom, of 
current e-smokers, 4 and 5% 
respectively. Compared to the 
rest of Europe, between 2014 
and 2016 the extent of e-
cigarette experimentation in 
France was at once consider-
able and stable. On the other 
hand, while the extent of daily 
e-cigarette use in France had 
declined, from 2.9 to 2.5%, it 
remained among the highest in 
Europe3,33.   
 

REGULATORY FRAME-
WORK 
    
In France, e-cigarettes and 
their refills are neither tobacco
-derived products nor as  
 

The definitions of e-cigarette 
use applied in the             

Eurobaromètre (Europe)  
and Baromètre santé  

(France) surveys.  
 
Experimenters: Those who 
have tried at least once in their 
lives to utilize an e-cigarette. 
Current users: Those who have 
tried the e-cigarette and were 
still utilizing it, daily or occa-
sionally, at the time of the sur-
vey. 
Vapo-smokers (dual users): 
Those concomitantly utilizing 
tobacco and e-cigarettes at the 
time of the survey. 
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Authors and year 
of publication 

 
 

Country 

  
 

Study method 

  
 

Participants 

Total 
follow-up 
duration

(months
) 

 

Study endpoints 

  

Bullen et al. 2013 

  

New Zealand 

Randomized con-
trolled superiority 
trial with 3 parallel 

arms 

Adult smokers (at 
least 10 cig/d), 
wishing to stop 

smoking (n = 657) 

  

6 

Cessation  (for 6 months) 
and reduction of smoking 

(in number of cig/d) 

  

Caponnetto et al. 

2013 

  

  
Italy 

Randomized con-
trolled superiority 
trial with 3 parallel 

arms 

Adult smokers (at 
least 10 cig/d), 

not wishing to stop 
smoking (n = 300) 

  

  
12 

  
Cessation and reduction (by 

at least 50%) of smoking 

  
Vickerman et al. 
2013 

  

United States 

  

Cross-sectional 
study 

Adult smokers par-
ticipating in a smok-
ing cessation pro-
gram (n = 2758) 

  

7 

  
Smoking cessation (at least 
1 month) 

  
Grana et al. 2014 

  
United States 

  
Prospective study Adult smokers (n = 

949) 

  
12 

Cessation and reduction of 
smoking (in number of 
cig/d) 

  

  
Polosa et al. 2014 

  

  
Italy 

  

Prospective study 
Adult smokers (at 

least 15 cig/d over 
at least 10 years), 
not wishing to stop 

smoking 
(n = 50) 

  
24 

(prelimin
ary e-

cigarette 
phase 

over the 
first 6 

months) 

Cessation (at least 1 
month) and reduction  (at 

least 50%) of smoking 

Biener et al. 2015 United States Prospective study 
Adult smokers (n = 
695) 

36 
Smoking cessation (at least 
1 month) 

  

  
Brose et al. 2015 

  

  
United King-

dom 

  

  
Prospective study 

  

Adult smokers (n = 
1759) 

  

  
12 

Cessation and  reduction 
(by at least 50 %) of smok-

ing, attempt to quit 
(cessation at least 24 h) 

Hitchman et al. 
2015 

United King-
dom 

Prospective study 
Adult smokers (n = 
1 643) 

12 Smoking cessation 

  

Manzoli et al. 2015 

  

Italy 

  

Prospective study 

  
Daily smokers, 
adults (n = 959) 

  

12 

Cessation (at least 1 month) 
and reduction of smoking 
(in number of cig/d) 

  

  

  
Pearson et al. 2015 

  

  
United States 

  

Data extracted 
from a clinical 
trial 

  

Adult smokers (n = 
2 123) 

  

  
3 

Cessation (at  least 1 
month) and reduction of 
smoking (in number of cig/
d), attempt to quit 

  

  
Manzoli et al. 2017 

  

  
Italy 

  

  
 Prospective study 

  

  
Daily smokers, 
adults (n = 932) 

  

  
24 

Cessation (at least 1 month) 
and smoking reduction in 
number of cig/d and re-
duction by at least 50%) 

  

  
Zhu et al. 2017 

  

  
United States 

Combined data 
from 5 studies, 

from 2001 to 2015 

  

Daily smokers, adults 
(n = 23270) 

  

  
12 

Smoking cessation (at least 
3 months), attempt to quit 

(at least 24 hours) 

  
Pasquereau et al. 
2017 

  

France 

  

 Prospective study 

  
Smokers aged 15 to 
85 years (n = 2057) 

  

6 

Smoking reduction (at least 
50 %), attempt to quit (at 
least 7 days) 

Table – Summary of the studies having evaluated the efficacy of the e-cigarette in cessation or reduction of smoking and in at-
tempts to quit   



 

tobacco during six months were 
7.3%, 4.1% and 5.8% respec-
tively, without any statistically 
significant difference. Several 
factors could help to explain 
why no evidence of effective-
ness was displayed in these 
studies: short duration of treat-
ment (3 months of intervention 
in the two trials); the nicotine 
dosages in the e-liquids used 
(low doses remaining the same 
throughout the intervention); 
the fact that a) possible sup-
port for attempts to quit and; 
b) use of first-generation e-
cigarettes were not taken into 
account. Given these limita-
tions, we cannot presently draw 
conclusions on the questions 
put forward in the two studies. 
   Longitudinal observational 
studies have likewise dwelt on 
a possible association between 
vaping and tobacco cessation in 
smokers (Table). At 3, 7, 12, 24 
or 36 months of follow-up, they 
compared proportions of to-
bacco cessation in vapers vs. 
non-vapers58-66. Some of these 
studies have reported higher 
proportions of tobacco cessa-
tion among vapers59-64. In two 
of them, there was an associa-
tion between frequency of e-
cigarette use and chances of 
achieving cessation61,63; daily 
vapers were more likely to 
durably stop smoking after 12 
or 36 months of follow-up. In 
other studies, no significant 
association was found between 
e-cigarette use and tobacco 
cessation58,65,66. The differ-
ent meta-analyses evaluating 
this endpoint have presented 
contradictory results67-69.  
   Some pilot studies have sug-
gested that e-cigarettes with a 
nicotine-containing e-liquid 
may  be more effective than a 
placebo in attenuating the 
physical signs of weaning and 
lessening the urge to smoke 
during the early phases of to-
bacco cessation. Relief from 
weaning symptoms appears  
 

   They may also have a more 
clearly defined intention and a 
more pronounced motivation to 
stop smoking47-49. Indeed, the 
most frequently reported moti-
vation for initiation to vaping is 
tobacco cessation or reduction. 
The other reasons for which 
smokers engage in e-cigarette 
experimentation include: curi-
osity, lower cost or lesser 
harmfulness, reduction of sec-
ond-hand smoking, permissibil-
ity of vaping in areas where 
smoking is prohibit-
ed29,32,41,43,47,50,51.  
   Many vapers had tried various 
medications with tobacco ces-
sation indications before using 
the e-cigarette. For them, nico-
tine replacements have been 
identified as medications in-
tended for persons wishing to 
stop smoking. However, in the 
different studies the role they 
ascribe to the e-cigarette is 
more ambiguous; it could be 
seen either as an alternative to 
tobacco or as an instruments at 
their disposal in their attempts 
to quit. Other e-smokers have 
described the e-cigarette as a 
way of giving up tobacco with-
out giving up nicotine; while 
they had managed to stop 
smoking, they had no desire to 
stop vaping. Their reasons in-
cluded: an agreeable experi-
ence of vaping and the feeling 
that there was no rush50,52,53. 
Continued use of the e-
cigarette subsequent to initia-
tion was favored by the follow-
ing factors: the agreeable ef-
fects experienced during vap-
ing; a feeling of personal effi-
cacy reinforced by durable 
achievement of tobacco reduc-
tion or cessation thanks to the 
e-cigarette; the socially favor-
able image of vaping, in com-
parison with smoking; the feel-
ing that vaping was less harm-
ful; the sense of belonging to a 
community50-54. Some e-smokers 
mentioned what they experi-
enced as the lower efficacy and  
 

more numerous adverse effects 
of anti-craving medications in 
comparison with e-cigarettes52-
55. They also considered the e-
cigarette as a tool allowing 
them to end their tobacco con-
sumption while exerting less 
effort and encountering less 
frustration than with nicotine 
replacement products.  
 

EFFECTIVENESS OF 
THE E-CIGARETTE 
 
    Vapers have reported on 
experimenting with the e-
cigarette so as to stop smoking 
and have described it as an 
effective tool in tobacco cessa-
tion or reduction. However, its 
efficacy has not been clearly 
established in studies on the 
subject, of which the charac-
teristics are summarized in the 
Table.  
 
Total tobacco cessation 
   To our knowledge, up until 
now only two randomized con-
trolled clinical trials, both of 
them published in 2013, have 
evaluated the effect of e-
cigarettes with nicotine vs. e-
cigarettes without nicotine in 
the perspective of prolonged 
tobacco cessation56,57. The first 
trial was carried out in Italy 
and included 300 smokers who 
did not wish to stop smoking 
and utilized e-cigarettes with 
or without nicotine (placebo 
group)56. The proportion of 
smokers in the total sample 
durably  abstaining from to-
bacco 40 weeks after the end 
of the intervention was 8.7%. 
There was no significant differ-
ence between the two groups. 
The second trial included 657 
New Zealand smokers wishing 
to stop smoking and divided 
into three groups: e-cigarette 
with nicotine, e-cigarette with-
out nicotine (placebo) and nico-
tine patches57. The proportions 
of smokers abstaining from  
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Lastly, in the study conducted 
in 2014 by Pasquereau et al. on 
a panel of French smokers, at 6 
months reduction of tobacco 
consumption by at least 50% 
had occurred more often in e-
smokers than in persons smok-
ing tobacco only. That much 
said, this diminution of smoking 
by at least 50% was significant 
only in smokers with an ele-
vated dependence score on the 
Heaviness of Smoking Index 
(HSI)49.  
 

Number of attempts to quit 
   Several longitudinal studies 
have compared, vapers vs. non-
vapers, the number of smokers' 
attempts to quit at 3, 6 and 12 
months47,56,62,63 (Table). In all of 
these studies , e-cigarette use 
was shown to increase the num-
ber of attempts to quit. In the 
study by Brose et al., daily 
vapers more frequently at-
tempted to quit than non-
vapers, while the number of 
attempts to quit by occasional 
vapers and non-vapers was sta-
tistically equivalent65. 
 

E- SMOKING: THE AS-
SOCIATED RISKS 
 

Toxic effects 
   When placed in contact with 
human as well as animal cells in 
studies in vitro, e-liquids were 
found to be toxic72-78. Their 
cytotoxicity, which was none-
theless less than that reported 
for tobacco, may be partially 
due to aromas, particularly  
 

cinnamon and tobacco72-74.  
   The 2016 study by Allen et al. 
documented the presence of 
diacetyl in e-liquids79. Diacetyl 
is an additive utilized in the 
agro-food industry to imbue 
foods with the taste of butter 
or cheese; in e-liquids, it is 
added so as to reinforce the 
sweet, sugary flavors. Pro-
longed inhalation and/or high 
dosage is associated with rare 
yet severe bronchiolitis obliter-
ans, also known as fixed ob-
structive lung disease or 
“popcorn lung”, an occupa-
tional hazard at plants that 
manufacture flavorings80. As 
for acrolein, it is derived from 
VG dehydration occurring when 
the latter is heated at a very 
high temperature (>280°C)27. 
This happens, for example, 
when the wick of certain mod-
els undergoes heating without 
having been adequately impreg-
nated with e-liquid. Acrolein is 
cytotoxic, irritating for the skin 
and the mucous membranes. 
When it is produced, the user 
not only perceives a pungent 
off-flavor, but is also subject to 
signs of irritation of the upper 
aero-digestive tract27. Since 
2015, the standards applied by 
the Association française de 
normalisation (AFNOR) have 
imposed limits on the risks gen-
erated by e-liquids manufac-
tured in France. However, the 
subsisting risks are far from 
negligible inasmuch as vapers 
can easily carry out on-line 
purchases of products manufac-
tured outside of “the Hexa-
gon”. Moreover, in a do-it-
yourself (DIY) spirit, some 
vapers concoct their own e-
liquid, and the health-damaging 
effects  of the inhalation of 
aromas combined by these us-
ers are totally unknown. Last 
but not least, AFNOR standards 
are anything but mandatory for 
manufacturers, vendors or mar-
keters of e-cigarettes and their 
refills. Even though applied by  
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greater in the second-generation 
compared with the first-
generation devices70,71. 
  
Tobacco reduction 
   The effect of the e-cigarette 
on reduction of tobacco con-
sumption was also evaluated in 
the two previously cited clinical 
trials. In one of them, there was 
no statistically significant differ-
ence in terms of diminution of 
the number of cigarettes 
smoked between the vapo-
smokers and a placebo group at 
3, 6 and at 12 months56. In the 
second trial, a significantly 
higher number of users of nico-
tine-containing e-cigarettes 
than of smokers with nicotine 
patches reduced their smoking 
by at least 50% in 6 months 57% 
vs. 45% (p = 0.0857). Several 
longitudinal studies on tobacco 
reduction have monitored smok-
ers for 6, 12 or 24 
months49,60,62,65 (Table). In some 
of these studies, provided that 
dual use was not prolonged in-
definitely, e-smoking increased 
the likelihood of reduced to-
bacco consumption by at least 
50% at 12 or 24 months60,62. In 
2015, Brose et al. reported 
diminution of tobacco consump-
tion equaling or exceeding 50% 
only in persons who were daily e
-smokers at baseline. Compared 
to the non-vapers, likelihood of 
cutting down by at least 50% the 
number of cigarettes smoked 
per day was higher among the 
daily vapers: adjusted odds ratio 
= 4.19 [CI95 = 2.13-8.24]65.  

Vapers have reported on their using e-cigarettes to reduce their 
smoking and, at times, to quit. The effectiveness of the e-cigarette 
in tobacco diminution or cessation has not been clearly established 
in the published studies. That said, in the medium term e-cigarette 
use could be favorable to attempts to end or reduce tobacco con-
sumption, particularly among daily e-smokers and those who do not 
engage in prolonged dual use. As of now it has not been demon-
strated that vaping is propitious to successful attempts at tobacco 
cessation.  

Sidebar 3  
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are present at very low levels in 
e-liquids and their sprays, in  
quantities less sizable than 
those found in tobacco. While 
their concentrations are gener-
ally below the limits defined by 
health agencies91, this is not 
always the case92.  
   The short-term effects of 
nicotine, in a non-smoker or in 
the event of ingestion, include 
dizziness, palpitations, nausea, 
migraine and hypertension93. 
On the other hand, the long-
term carcinogenic or terato-
genic effects of nicotine have 
never been conclusively demon-
strated13,93. While it is true that 
smoking may have long-term 
cardiovascular effects, the rare 
studies in the field suggest the 
existence of a mechanism 
through which the smoker de-
velops cardiovascular tolerance 
of nicotine86,93-95. If it is indeed 
difficult to study a possible 
casual link between occurrence 
of cardiovascular diseases and 
smokers' use of nicotine, this is 
because concomitantly, they 
are exposed to the other toxic 
products contained in tobacco. 
It should also be noted that no 
increase in morbi-mortality 
associated with long-term use 
of nicotine substitutes has been 
reported. For more than 30 
years, these products have 
been prescribed to smokers14,95. 
For an even longer period of 
time, the lethal dose of in-
gested nicotine in a human be-
ing has been estimated at 30 to 
60 mg. On 2014, Meyer showed 
that this estimate was based on 
the minimally reliable results of 
self-experiments dating back to 
… 185696! According to Meyer's 
new and revised estimates, the 
median lethal dose in humans 
would be not 0.8 mg/kg, but 
rather … 13mg/kg, and the le-
thal ingested dose would be 
situated between 500 and 1000 
mg of nicotine96. Some cases of 
voluntary e-liquid ingestion 
have been reported in the  
 

most of these actors, the stan-
dards remain recommenda-
tions, and consequently cannot 
be legally enforced. 
   A 2012 experimental study by 
McAuley et al. on concentra-
tions in the air of toxic com-
pounds showed that tobacco 
smoking produced more volatile 
organic compounds, carbonyl 
compounds, nitrosamines and 
small particulates than e-liquid 
sprays81, and the study by Go-
niewicz et al. yielded similar 
results. However, in 2013 an-
other American study found 
traces of metallic nanoparticles 
in the air after e-cigarette use 
at concentrations equal to or 
higher than those found in to-
bacco smoke78. In fact, metallic 
particles in e-liquid are associ-
ated with its receptacles; when 
the latter are metallic, the 
particles are inevitably present 
in the liquid, and they have 
also been found in spray from 
the Nicorette® inhaler82. And 
yet, at least for the time being, 
concentrations of metallic par-
ticles detected in the spray 
produced during e-smoking do 
not seem relevant in terms of 
clinical repercussions. It none-
theless bears mentioning that 
in all these cases, the presence 
of nanoparticles (even at trace 
levels) and of potentially health
-damaging aromas (when in-
haled) raises the question of 
the need to apply more rigorous 
quality controls to the manu-
facture of e-cigarettes and 
their refills. 
   Goniewicz et al. have evalu-
ated the urinary excretion of 
nicotine metabolites and of 
substances reputedly toxic in 
humans83. They asked 20 daily 
smokers having the intention to 
stop smoking to make use of an 
e-cigarette for two weeks. 
While being monitored, they 
totally or partially replaced 
their tobacco consumption by 
the e-cigarette. The substitu-
tion was marked by a  
 

significant reduction in their 
urines of the biomarkers for 
nitrasamines, benzine, 1,3-
Butadiene and ethylene oxide. 
Diminution was more frequently 
found in the 9 persons in the 
study having totally stopped 
smoking than in the 11 persons 
having only reduced their con-
sumption83. Hecht et al. re-
ported similar results84. 
 

Health-damaging effects 

   Experimental models involv-
ing cells or animals are not nec-
essarily predictive of the im-
pact of e-liquid spray on human 
beings. The dangerousness of 
smoked tobacco is primarily 
explained by the production of 
CO and tars during combustion. 
Due to its being devoid of com-
bustion, even the prolonged 
and intense use of e-cigarettes 
is far less health-damaging than 
prolonged consumption of 
smoked tobacco.  
   The most frequently encoun-
tered adverse effects during e-
liquid inhalation are irritation 
of the mouth or throat, dry 
mouth, a dry cough, nausea, 
dizziness and head-
aches28,41,67,85. And when e-
liquid is projected on the skin 
or in the eyes, there exist risks 
of local irritation41,86. There 
have been also been very rare 
cases of battery explosion87 or 
even death after e-liquid inges-
tion86,88-90. Accidental ingestion 
essentially involved children 
under 5 years of age. According 
to different reviews of the lit-
erature, e-liquid ingestion is 
generally far from severe, 
yielding nothing more serious 
than nausea, vomiting or hyper-
salivation28,86. In France, the 
AFNOR norms recommend that 
child safety devices be affixed 
to the openings of e-liquid 
flasks. 
   Some ingredients are poten-
tially carcinogenic, namely ni-
trosamines, metallic nanoparti-
cles and formaldehyde. They  
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and studies will always be a 
generation behind in their as-
sessments of the effectiveness 
or innocuousness of an instru-
ment that will continue to evol-
ve. And, precisely, the singula-
rity of e-cigarette use consists 
in the possibility for the instru-
ment and its functioning to 
evolve and be increasingly per-
sonalized. Over the course of a 
single day, vapers have been 
known to employ e-liquids with 
differing flavors and nicotine 
content112,113. When disposing 
of customizable models, they 
modulate the “vapor” density 
or the heating temperature of 
the e-liquid. They may have 
changed models or concomi-
tantly be using two distinct 
models in view of diversifying 
the expected effects112-115. 
Quite clearly, extreme and 
evolving personalization of e-
cigarette use whets vapers' 
interest in their ongoing pur-
suit; their  ever-changing ap-
propriation and ownership of 
the tool is difficult if not impos-
sible to capture in studies, par-
ticularly in randomized con-
trolled clinical trials. 
   In France, most health au-
thorities have been applying a 
precautionary approach to e-
cigarettes. In 2015, the Haute 
Autorité de Santé (national 
authority for health) stated 
that data were “still insuffi-
cient to recommend it for to-
bacco weaning”117. In 2016, the 
Agence nationale de sécurité 
du médicament et des produits 
de santé (national drug safety 
agency) positioned the e-
cigarette as an “alternative to 
classic cigarettes” but not as 
medication34. In 2016 the Haut 
Conseil de la santé publique 
(public health council) updated 
its recommendations, judging 
that the e-cigarette could be 
considered as a) an aid to to-
bacco cessation for smokers 
wishing to quit and; b) a risk 
reduction tool118. Conclusion:  
 

Under present-day conditions it 
appears difficult for French 
researchers and caregivers to 
give simple answers to the com-
plex questions put forward by 
patients.  
   As for the continent of 
Europe, the situation is decid-
edly heterogeneous. In Switzer-
land, for example, e-cigarettes 
are not considered as tobacco-
derived products; they are 
regulated by existing legislation 
on … foodstuffs. However, sale 
by professionals of nicotine-
containing e-liquids is prohib-
ited, even though the same 
products can be imported into 
Switzerland or ordered on 
Internet sites. In Great Britain, 
since January 2016 an e-
cigarette model (e-Voke) has 
been considered as a medical 
device and recognized as an aid 
to tobacco cessation. It can be 
prescribed by physicians and 
reimbursed by the National 
Health System. To our knowl-
edge, Great Britain is the only 
European country to have rec-
ognized an e-cigarette model as 
medication. So it is that on the 
same continent, there coexist 
1) a model available on pre-
scription and obtainable over 
the counter and 2) all the other 
devices, available only over the 
counter. The device having 
received market authorization 
(MA) as a medication has yet to 
be commercialized, and the 
fact that a British cigarette 
manufacturer has obtained MA 
renders prevention messages a 
trifle cacophonous...  
 

Let's stay pragmatic: The fight 
against tobacco remains pri-
mordial 
   As affirmed by Michael Russell 
as early as 1991, it behooves 
physicians to bear in mind that 
the fight against the use of 
smoked tobacco is a public 
health priority of prime impor-
tance119. Any attempt by a 
smoker to cut out or even to  
 

What we know 
   If the e-cigarette is to effec-
tively contribute to cessation or 
reduction of tobacco consump-
tion, it must represent an alter-
native to  tobacco smoking that 
would clearly be less health-
damaging. And given its ingredi-
ents, e-liquids often cause short
-term irritation. There presently 
exist no morbi-mortality data on 
the long-term health impact of 
tobacco cessation thanks to the 
electronic cigarette, and we are 
likewise lacking in fully reliable 
data on the effects of prolonged 
inhalation of ingested products 
such as PG, VG and aromas. 
However, existing toxicological 
findings suggest that vaping is 
less harmful than tobacco smok-
ing. That much said, any instru-
ment purportedly facilitating 
tobacco cessation or reduction 
needs to be demonstrably effec-
tive in a given indication, and 
up until now, relevant data have 
been few and far between. Con-
cretely speaking, there has been 
no methodologically sound clini-
cal trial, and longitudinal stud-
ies have presented contradictory 
results. They nonetheless rather 
strongly suggest that when e-
cigarette use is daily and not 
associated with concomitant and 
prolonged tobacco use, it is con-
ducive to attempts at quitting 
or, at the very least, at cutting 
down on smoking. 
 
Why is it so difficult in France 
to arrive at a consensus? 
   Let's face it: The effectiveness 
of e-cigarettes will always re-
main difficult to demonstrate. 
Most available studies have eva-
luated the results of first-
generation models, even though 
today's “vapers” privilege se-
cond and third-generation mo-
dels. As a market commodity 
and under pressure from users, 
the e-cigarette evolves ever so 
rapidly, far more rapidly than a 
pharmaceutical product. Conclu-
sion:  Time lags are unavoidable 
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to characterization of the emis-
sions respond to these impera-
tives.  
   There are some factors, 
which have only sparsely been 
explored in studies, that seem 
to influence the effectiveness 
of e-cigarettes as instruments 
facilitating cessation or diminu-
tion. These factors include fre-
quency and duration of vaping, 
e-cigarette model, duration of 
concomitant tobacco use, pres-
ence of nicotine in the e-
liquids, and the different aro-
mas and flavors favored. Other 
factors, which are already 
known, have been only barely 
touched upon in studies per-
taining to the e-cigarette. They 
are: initial severity of tobacco 
addiction, personal feeling of 
self-efficacy, concomitant utili-
zation of anti-craving medica-
tions specifically addressing 
tobacco addiction. All of these 
factors should be taken rigor-
ously and systematically into 
account in studies yet to come. 
There are few available data on 
e-cigarettes involving different 
populations: pregnant women, 
patients with chronic respira-
tory or cardiovascular diseases 
and patients suffering from 
cancers or psychiatric illnesses. 
All of these should be the sub-
jects of dedicated studies. And 
finally, one population seems to 
be particularly at risk: “vapo-
smokers”. The risks of pro-
longed concomitant use of to-
bacco should be compared to 
those of smoking alone and to 
those engendered by prolonged 
e-cigarette use subsequent to 
tobacco cessation.  

 

cut down on his tobacco use 
should be strongly encouraged. 
Some medications are of dem-
onstrated effectiveness as aids 
to tobacco cessation or diminu-
tion, especially when accompa-
nied by information and psycho-
logical support, and they should 
be proposed as first-line treat-
ment. That much said, the ob-
jectives and health care strat-
egy have got to stem from a 
shared medical decision involv-
ing both physician and patient. 
Reduced tobacco use can well 
be a step on the road to perma-
nent cessation.  
   When a patient wishes to stop 
or to reduce smoking by inte-
grating the e-cigarette as an 
element in his personal initia-
tive and approach, the care-
giver should tell the patient 
that before making a first pur-
chase of an electronic device 
and e-liquids, he needs to be 
sure he is fully informed. The 
physician must detail what is 
known today about possibly 
successful tobacco cessation via 
the e-cigarette, namely the 
need to personalize use accord-
ing to the desired effects and 
the level of addiction; the pos-
sibility of modifying use as time 
goes by; the need to limit “dual 
use”; and finally, if necessary; 
the possibility of association 
with anti-craving treatments.  
 

CONCLUSION 

 
   Currently available data in 
the literature are not suffi-
ciently robust to justify asser-
tions that the e-cigarette is 
conducive to prolonged tobacco 
cessation. However, it is known 
to be far less health-damaging 
than smoked tobacco; when 
compared with prolonged to-
bacco consumption, e-cigarette 
use may be considered as a 
means of limiting risks and re-
ducing damage. On an individ-
ual scale, the role of the e-
cigarette is that which the  
 

smoker wishes to assign to it, 
probably extrinsically to any 
caregiver advice. That much 
said, the general practitioner 
may decide to assume his re-
sponsibilities and/or recover his 
place as a source of support; if 
he does so, it will be in the 
framework of shared decision-
making. Concretely speaking, 
he will provide the user with 
relevant and readily accessible 
medical information. Having 
listened to the patient, he will 
clarify whether or not tobacco 
addiction exists; if it does, he 
will apprise himself of its char-
acteristics. He will also clarify 
the treatment objective, 
namely control over craving for 
tobacco, which is the 
“unreasonable” reason for re-
lapse. Mastery of the urge to 
smoke is what leads to cessa-
tion or reduction of use. In any 
event, it is as a team that the 
physicians and the patient 
choose the instruments condu-
cive to reaching the objective; 
during this process, the wishes 
and experience of the patient 
as well as the latest scientific 
data will be taken into close 
account. If the patient wishes 
to use the e-cigarette without 
benefiting from medical sup-
port, the caregiver should nev-
ertheless advise him to inform 
himself and test the product in 
view of facilitating successful 
adoption. While the health risks 
entailed by e-cigarette use are 
much lower than those entailed 
by inhalation of tobacco com-
bustion products, they are by 
no means nil. That is why non-
smokers should be advised 
against trying the e-cigarette, 
and that is also why it need be 
indicated that this product 
should always be left out of 
children's reach. It also matters 
that the public authorities 
strengthen their quality con-
trols of e-cigarettes and e-
liquids. The most recent AFNOR 
standards (July 2016) relative  
  

A tutorial on the e-cigarette 
addressed to health care pro-
fessionals has been put on line 
by the Aquitaine AGIR33 asso-
ciation. It is accessible at: 
http://www.addictutos.com/
page/tutoriels 
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Résumé 
Bien qu’il existe des médicaments efficaces dans le trai-
tement de l’addiction au tabac, certains fumeurs appré-
hendent de s’arrêter de fumer ou ne le souhaitent pas. 
Une démarche de réduction des risques et des dommages 
pourrait être proposée. La cigarette électronique (ou e-
cigarette) est apparue au début des années 2000 comme 
une façon potentiellement moins dommageable de 
consommer de la nicotine par voie inhalée. Comme elle 
n’est pas un médicament en France, la place que les 
soignants doivent lui donner reste débattue. Les objectifs 
de cet article étaient de décrire l’usage de l’e-cigarette 
en France et les connaissances actuelles en matière d’ef-
ficacité pour l’arrêt total ou la diminution de la consom-
mation de tabac, et de nocivité. L’usage de l’e-cigarette 
est surtout un usage des fumeurs/anciens fumeurs et des 
sujets jeunes. Comme pour le tabac, les niveaux d’usage 
en France sont parmi les plus élevés d’Europe ; cepen-
dant, ils sont stables, voire en baisse depuis 2016. Il n’est 
pas clairement établi que les e-cigarettes favorisent l’ar-
rêt du tabac. L’usage d’e-cigarettes pourrait cependant 
favoriser les tentatives d’arrêt ou la réduction des quan-
tités consommées, notamment chez les vapoteurs quoti-
diens et ceux qui ne s’installent pas dans un usage dualis-
te prolongé. En l’absence de combustion, l’usage de l’e-
cigarette est de loin moins nocif pour la santé que la 
consommation de tabac fumé.  
Conclusion. Toute démarche d’arrêt ou de diminution de 
l’usage du tabac est à encourager, même avec l’e-
cigarette. Dans le cadre d’une décision médicale parta-
gée, le médecin généraliste peut conseiller au fumeur un 
accompagnement médical et clarifier l’objectif de soin. Il 
peut proposer les traitements anticraving (patch, varéni-
cline) si le patient accepte la prise en charge de l’addic-
tion ; il utilisera des produits de remplacement en cas de 
maintien de l’usage du tabac fumé. 
➜ Mots-clés : cigarettes électroniques ; arrêt du tabac ;  
réduction des risques et des dommages. 

Summary  
Although there are effective medications for the treat-
ment of tobacco addiction, some smokers are afraid to 
stop smoking or do not want. A harm risk reduction ap-
proach can be proposed for such smokers. The electronic 
cigarette (or e-cigarette) appeared in the early 2000s. It 
would seem a way less harmful to consume some nicotine 
by inhalation. In France, it is not considered to be a me-
dical device and its place is unclear to caregivers. Our 
aims were to describe the e-cigarette use in France, its 
efficiency (for smoking cessation or reduction) and its 
harmfulness. E-cigarette use is common among tobacco 
smokers or former smokers and young subjects. Frequen-
cies of use in France are among the highest in Europe but 
they remained stable or seemed declining since 2016. It is 
not yet established that e-cigarettes promote smoking 
cessation. However, e-cigarette use may encourage at-
tempts to quit smoking or reduce tobacco smoking, in 
particular among daily users and those who do not settle 
in a continuous dual use. In the absence of combustion, e
-cigarette is far less harmful to health than smoked to-
bacco.  
Conclusion. Any attempt to quit or reduce smoking should 
be encouraged, even with e-cigarette. In a shared medi-
cal decision process, GPs can help smokers by offering 
medical support and clarifying objectives. Access to 
treatment of the addiction (patch, varenicline) should be 
favored; for those who continue tobacco smoking, the use 
of reinforced nicotine replacement therapy should be 
facilitated.  
➜ Keywords: electronic cigarettes; smoking cessation;  
harm reduction. 
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