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Are we with e-cigarette as a friend or against it as a foe?
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Background and aim Cigarette smoking is the most
important cause of avoidable prematuremortality in the world,
and quitting is known to reduce the risk of fatal diseases.
Electronic cigarettes (e-cigarettes) are becoming increasingly
popular, especially among younger adults; they may be
effective aids to smoking cessation. Despite the increasing
prevalence of e-cigarette use, little is known about their real-
world use. The major concerns include the nicotine content
and the potential harm due to the high concentrations of
propylene glycol, chemicals, and other compounds found in
the e-cigarette vapor. To our knowledge, there are no data on
the health effects of acute use of nicotine-free e-cigarettes.
The aim of this study is to evaluate the immediate effect of e-
cigarette vapors on airway mechanics.

Participants and methods Forty apparently healthy never-
smokers or light smokers were divided into two groups. The
first group was instructed to ‘vape’ e-cigarettes with a 12-mg
nicotine-filled cartridge, and the second group was asked to
‘vape’ e-cigarettes with an empty cartridge. Pulmonary
function tests were assessed before and after ‘vaping’.
© 2016 Egyptian Journal of Bronchology | Published by Wolters Kluwer
Results There was a significant increase in peripheral airway
resistance of the first group, in which individuals vaped a
nicotine-filled cartridge.

Conclusion There is potential for more permanent changes
in lung function with long-term exposure to e-cigarettes, as
with cigarette smoking.
Egyptian Journal of Bronchology 2016 :00–00
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Introduction
Smoking is a major public health problem worldwide,
and it is considered by the WHO to be one of the
leading causes of preventable deaths [1]. Concerns
regarding the morbidity and mortality associated
with smoking led to the WHO Framework
Convention on Tobacco Control (FCTC), which
was implemented on 27 February 2005 and was
ratified by 177 countries, including Egypt [2].

Studies of smokers have shown that many would not
smoke if they had their time again, and that 60–70%
wanted to quit smoking. However, without assistance,
most of those who attempt to quit smoking relapse, and
only 4% remain abstinent at 1 year [3].

One of the most important factors that make smoking
cessation more difficult is nicotine dependence. In this
context, the electronic cigarettes (e-cigarettes) have
emerged as a form of nicotine replacement therapy.
The e-cigarettes were developed by Chinese
pharmacist Hon Lik and were patented in 2003.
Although there is a lack of data on their efficacy and
safety, e-cigarettes are widely available for purchase on
the internet, as well as being sold directly to consumers
in various countries [4]. Currently, more than 2500
brands of e-cigarettes are sold worldwide [5].

As tobacco leaves are not combusted in this process,
manufacturers claim that e-cigarettes are not cigarettes,
using them is not smoking, and that the resulting vapor
is free of the 4000 toxic chemicals and carcinogens [6].
They called the process of using e-cigarettes ‘vaping’
and not smoking. Nicotine is delivered bymost, but not
all, e-cigarette products. Most e-liquids contain 24, 18,
12, or 60mg/ml nicotine and are qualified by the
manufacturers as high, medium, or low nicotine
strength. The overall total amount of nicotine in the
e-liquid depends on the size of the refill vial; for
example, a 10-ml bottle of 240mg/ml contains a
total of 2400mg of nicotine. Blood levels of nicotine
are generally lower from e-cigarette use than from
conventional cigarettes, but users of some e-cigarette
tank systems with more powerful batteries that heat
liquids to higher temperatures may achieve blood
nicotine levels comparable to those of cigarette
smokers [7].

Usually, chemical additives and flavors (such as various
brands of tobacco, chocolate, coffee, mint, or fruit) are
also introduced into the cartridge [8]. Propylene glycol
is the chemical that is added to generate artificial
‘smoke’ to simulate the appearance of using a ‘real’
cigarette. Data on the harmful effects of inhaling e-
cigarette vapors, notably propylene glycol, are scarce.
Eye irritation, upper airway irritation, cough, and mild
- Medknow DOI: ???
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airway obstruction have been reported to occur in
individuals without asthma even after short-term
exposure [9].

For the time being, there is much debate about the
potential benefits and risks of e-cigarettes in various
capacities [10]. On one hand, they may be a valuable
smoking cessation aid and contribute to the
momentum of existing tobacco control programs.
On the other hand, there are concerns about their
safety, health risks, and possibility to renormalize
and reglamorize smoking to vulnerable youth and
developing world populations, thereby undermining
the success of tobacco control activities [11].

Unfortunately, spirometric assessment is not sensitive
for early small airway dysfunction, and extensive small
airway disease may exist before it is detectable with
conventional spirometric indices [12]. An
understanding of the acute and early adverse effects
of e-cigarettes therefore requires a more comprehensive
assessment of pulmonary function than spirometry
alone, such as the additional measurement of lung
volumes and small airway function [13]. Among all
the lung function tests, impulse oscillometry system
(IOS) measurements have one of the highest rates of
reproducibility and sensitivity to detect even the earliest
pathophysiological changes in the patient’s pulmonary
mechanics and require the minimal physician
subjectivity to obtain the correct measurement that
corresponds to the patient’s true pulmonary
mechanical status. In contrast to traditional
spirometry, IOS is a noninvasive tool, it is rapid,
relatively effort-independent, it requires only passive
patient cooperation, and it involves spontaneous tidal
breathing [14]. It has been used in clinical trials to
diagnose obstructive lung disease, and it has been
shown to be superior to spirometry measurements
during pulmonary assessment [15]. It is able to
assess both small and large airway reactance, as well
as resistance and capacitance of the lung. It is also
helpful in assessing asymptomatic individuals with
early, mild, and even transient peripheral airway
dysfunction when spirometric results are still
unchanged [16]. When previous researchers used
IOS to assess airway dynamics in tobacco smokers,
they documented significantly higher lung resistances
at 5 and 200Hz compared with nonsmokers [17].
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AQ6
Aim
The aim of the present study is to evaluate the
immediate effect of e-cigarette vapors on airway
mechanics.
Patients and methods
The study included 40 apparently healthy individuals,
who had either tried smoking before but were not
smokers or were light smokers (38 male and two
female), with a mean age of 29.9 years (range:
21–55 years). There were seven nonsmokers and 33
light smokers in this study. Light smoking is defined as
smoking index less than 5 pack-years [18]. All the
studied individuals have normal pulmonary function
test (either spirometric, plethysmographic, or impulse
oscillometric) before vaping the e-cigarettes. Exclusion
criteria included any lung disease, including history of
asthma, bronchial hyper-reactivity, acute illness during
the previous 8 weeks, current use of any medications, or
abnormal baseline pulmonary function before vaping e-
cigarettes. The study was approved by Faculty of
Medicine, Fayoum University Ethical Committee.
All enrolled patients provided written informed
consent before the study procedures. All smokers
were instructed not to smoke at least 60h before the
examination.

We divided them randomly (random selection from the
studied group and in a different session) into two equal
groups: individuals in group A, or the studied group
(n=20), were asked to vape e-cigarettes with a 12-mg
nicotine-filled cartridge for 150min as they would
usually smoke. The second group was group B or
the control group (n=20), in which the individuals
were asked to vape e-cigarettes with an empty cartridge
(without inclusion of the e-cigarette cartridge) for
150min as they would usually smoke. Therefore, e-
cigarette vapor was neither created nor inhaled. The e-
cigarette brands were (NOBACCO e-cigarettes, black
line; NOBACCO) with the same nicotine
concentration (120mg) as reported by the
manufacturer. Pulmonary function tests were
assessed before and after (300min before and after)
e-cigarette vaping.
Pulmonary function tests
Spirometric and plethysmographic indices were
assessed by constant volume plethysmography (Vmax
6200; Sensormedics, Bilthoven, The Netherlands).
The following indices were recorded: forced vital
capacity (FVC) (l), forced expiratory volume in the
first second (FEV1) (l), FEV1/FVC ratio (FEV1%),
peak expiratory flow (PEF) (l/s), forced expiratory flow
at 25–75% (FEF25–75) (l/s), total lung capacity (TLC)
(l), residual volume (RV) (l), specific airway
conductance [1/(kPs× s)] (sGaw), and airway
resistance (kPs/l/s) (Raw) [18]. The procedure was
performed according to the recommendation of the
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American Thoracic Society/European Respiratory
Society Task Force guidelines [19].

The IOS apparatus generates pressure oscillations at
the mouth that propagate through movement of the air
column in the conducting airways, which is followed by
distension and recoil of the elastic components of lung
tissues and creation of backpressure [20]. Low-
frequency signals (50Hz) penetrate out to the lung
periphery, whereas high-frequency signals (200Hz)
only reach the proximal airways paper [21]. IOS
measures pulmonary impedance (Zrs), which
comprises pulmonary resistance (energy required to
propagate the pressure wave through the airways)
and reactance (amount of recoil generated against
that pressure wave) [22].

The explanation is because of the fact that lower-
frequency oscillations, such as 50Hz, travel farther to
the lung periphery and provide indices of the entire
pulmonary system. Therefore, when either proximal or
distal airway obstruction occurs, R50Hz (airway
resistance at 50Hz, in kPa/l/s) and X50Hz (airway
reactance at 50Hz, in kPa/l/s) are increased. Higher-
frequency oscillations, such as 200Hz, transmit signals
only proximally and provide information concerning
the central airways. Thus, central airways obstruction
will be reflected by an increased R200Hz (airway
resistance at 200Hz, in kPa/l/s). Therefore, disease
isolated to the distal airways will increase R50Hz to
a greater extent than the R200Hz. Conversely, disease
isolated to the proximal system will be reflected as an
equivalent increase in R5 and R200Hz [20].

The measurements were carried out according to the
instructions provided by the manufacturer
(Masterscreen IOS; Erich Jaeger, Hochberg,
Germany) [20]. The most relevant measurements of
IOS include R50Hz (airway resistance at 50Hz, in kPa/
l/s), which is the resistance in small and large airways,
and R200Hz (airway resistance at 200Hz, in kPa/l/s)
(resistance at 150Hz) or higher, which is the resistance
in larger airways [18]. The whole maneuver lasted for
900s; we usually start with ISO followed by spirometric
and polythesmography tests.
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Statistical analysis
Data are expressed as mean±SD or as frequencies.
Two-way ANOVA was applied to the differences
observed between basal values and those after
smoking a filled or an empty e-cigarette, considering
smoking habit and the crossover design as factors. The
effects estimated by ANOVA are reported together
with their 95% confidence intervals. A P value less than
0.05 is considered statistically significant. All analyses
were performed using SPSS for Windows (SPSS Inc.,
Chicago, Illinois, USA).
Results
The subjects’ characteristics are reported in Table 1. All
the participants completed the study protocol. Some
individuals reported mild adverse events such as dry
cough (n=5) and throat irritation (n=3) when using e-
cigarettes. All baseline pulmonary function tests, either
spirometric (FEV1, FVC, FEV1/FVC, PEF, and
FEF25–75), polythesmographic (TLC, RV, sGaw,
and Raw), or impulse oscillometric studies (Z5, R5,
R10, X5, X10, X10, X200Hz, peripheral R, central R,
Fres), showed no statistical difference between smokers
and nonsmokers (P≥0.157).

Table 2 shows changes in pulmonary mechanics before
and after vaping of an e-cigarette. Using spirometric
measures (FVC, FEV1, FEV1/FVC, PEF,
FEF25–75), there was no statistically significant
differences between mean values before and after
vaping in both group A and group B. Using
plethysmographic measures as regards lung volumes
(TLC and RV), there was no statistically significant
differences between mean values before and after
vaping in both groups. However, as regards
peripheral airway resistance, there was a significant
increase in Raw in group A (studied group) by
0.60kPa/l (range: 0.5–1.1; P=0.04), in contrast to
the insignificant increase in group B (control group)
(P=0.21). SGaw significantly decreased in group A by
0.50kP/l (range: 1.2–0.7, P=0.02), in contrast to the
insignificant decrease in group B (P=0.17).

Using IOS as an indicator of pulmonary function
among the participants, airway impedance at Z50Hz
increased in group A by 0.0580kPa/l/s (P=0.01),
whereas no significant differences were noted among
group B participants (P=0.32). Correspondingly, lung
resistance in group A also significantly increased at R5
and R100Hz by 0.059 and 0.0480kPa/l/s (P=0.03 and
0.04, respectively). Moreover, peripheral pulmonary
resistance also significantly increased by 0.0480kPa/l/
s (P=0.04), in contrast to insignificant changes in
group B.
Discussion
E-cigarettes have been rapidly gaining ground on
conventional cigarettes because of their assumed
efficiency in reducing tobacco consumption and the
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Table 1 Characteristics of participants

Overall Smokers Nonsmoker P value

Sex (male/female) 38/2 33/0 5/2 0.37

Age (mean±SD) (years) 29.9±18.6 34.8±11.8 27.5±13.6 0.29

Weight (mean±SD) (kg) 71.9±11.4 68.7±11.1 71.3±10.7 0.11

Height (mean±SD) (m) 169±10.0 163±7.4 176±8.3 0.09

BMI (mean±SD) (kg/m2) 24.5±2.5 24.7±3.1 24.3±1.9 0.70

Spirometry

FVC 4.45 4.41 4.53 0.47

FEV1 3.71 3.45 3.61 0.21

FEV1/FVC 0.83 0.81 0.82 0.31

PEF 8.3 8.2 8.5 0.63

FEF25–75 3.8 3.6 3.9 0.15

Plethysmography

TLC 5.5 5.7 5.3 0.18

RV 1.1 1.3 1.1 0.32

sGaw 1.2 1.1 1.3 0.42

Raw 0.5 0.6 0.5 0.81

ISO (Hz)

Z5 0.371 0.366 0.375 0.37

R5 0.341 0.342 0.339 0.62

R10 0.324 0.314 0.332 0.51

R20 0.315 0.316 3.10 0.22

X5 −0.921 −0.952 −0.910 0.42

X10 −0.029 −0.027 −0.029 0.11

X20 0.069 −0.072 0.061 0.32

Peripheral R 0.214 0.220 0.211 0.71

Central R 0.183 0.175 0.191 0.47

Fres 13.510 13.217 13.720 0.21

central R, central resistance (kPa/l/s); FEF25–75, forced expiratory flow at 25–75% (l/s); FEV1, forced expiratory volume in the first
second (l); Fres, resonant frequency (Hz); FVC, forced vital capacity (l); PEF, peak expiratory flow (l/s); peripheral R, peripheral resistance
(kPa/l/s); R, resistance; R10, airway resistance at 100Hz (kPa/l/s); R20, airway resistance at 200Hz (kPa/l/s); R50Hz, airway resistance at
50Hz (kPa/l/s); Raw, airway resistance (kPa/l/s); RV, residual volume (l); sGaw, specific airway conductance [1/(kPa×s)]; TLC, total lung
capacity (l); X, impedanceAQ15 ; X, reactance; X10, airway reactance at 100Hz (kPa/l/s); X20, airway reactance at 200Hz (kPa/l/s); X5, airway
reactance at 50Hz (kPa/l/s); Z5, airway impedance at 50Hz (kPa/l/s).

4 Egyptian Journal of Bronchology
perception of them being less harmful smoking
alternatives [23]. Direct confirmation of a reduction
in smoking-related diseases from e-cigarette use is not
available [24]. Nonetheless, it is feasible to detect early
changes in airway function in individuals using e-
cigarettes [24].

In the present study, we studied 40 apparently healthy
subjects who either tried smoking before but were not
smokers or were light smokers (<5 pack-years). All
participants had baseline normal pulmonary function
tests.We divided them into two equal groups. GroupA
(the studied group) comprised 20 participants, who
were instructed to vape the e-cigarettes with 12-mg
nicotine-filled cartridge for 150min. Group B (the
control group) comprised 20 participants who were
asked to vape the e-cigarettes with similar frequency,
but with empty cartridge included; therefore, vapor was
neither created nor inhaled.

The following pulmonary function tests were assessed
and compared in both groups before and after vaping
the e-cigarettes: dynamic and static lung volumes,
expiratory flow rates, airway resistance, and specific
conductance. They were assessed by spirometric and
plethysmographic examination. Total respiratory
resistances were also assessed by IOS.

We did not detect immediate significant changes in the
previous tests by the less sensitive respiratory function
parameters [including FEV1, FVC, FEV1/FVC (FEV
%), PEF, and FEF25–75]. However, by using more
54
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Table 2 ChangesAQ16 in pulmonary mechanics before and after vaping of an e-cigarette

Group A Group B
Characteristics Pre-mean Post-mean P value Pre-mean Post-mean P value

Spirometry

FVC 4.41 4.39 0.32 4.50 4.49 0.17

FEV1 3.61 3.60 0.52 3.45 3.61 0.31

FEV1/FVC 0.82 0.82 0.61 0.77 0.80 0.51

PEF 8.2 8.3 0.37 3.7 3.7 0.41

FEF25–75 3.6 3.5 0.19 4.6 4.5 0.61

Plethysmography

TLC 5.6 5.8 0.31 5.7 5.4 0.51

RV 1.3 1.5 0.55 1.2 1.1 0.31

sGaw 1.2AQ17 0.7 0.02� 1.3 1.2 0.17

Raw 0.5 1.1 0.04� 0.6 0.7 0.22

ISO (Hz)

Z5 0.369 0.427 0.01� 0.375 0.381 0.32

R5 0.338 0.397 0.03� 0.340 0.342 0.55

R10 0.325 0.373 0.04� 0.331 0.337 0.21

R20 0.310 0.313 0.11 0.316 0.311 0.32

X5 −0.093 −0.098 0.31 −0.091 −0.093 0.22

X10 −0.027 −0.29 0.41 −0.029 - 0.031 0.25

X20 0.061 0.066 0.33 0.071 0.069 0.31

Peripheral R 0.215 0.263 0.04� 0.211 0.217 0.51

Central R 0.187 0.192 0.35 0.191 0.188 0.71

Fres 12.57 12.67 0.21 13.11 13.19 0.35

central R, central resistance (kPa/l/s); FEF25–75, forced expiratory flow at 25–75% (l/s); FEV1, forced expiratory volume in the first
second (l); Fres, resonant frequency (Hz); FVC, forced vital capacity (l); PEF, peak expiratory flow (l/s); peripheral R, peripheral resistance
(kPa/l/s); R, resistance; R100Hz, airway resistance at 100Hz (kPa/l/s); R200Hz, airway resistance at 200Hz (kPa/l/s); R50Hz, airway
resistance at 50Hz (kPa/l/s); Raw, airway resistance (kPa/l/s); RV, residual volume (l); sGaw, specific airway conductance [1/(kPa×s)];
TLC, total lung capacity (l); X, impedance; X, reactance; X100Hz, airway reactance at 100Hz (kPa/l/s); X200Hz, airway reactance at 200Hz
(kPa/l/s); X50Hz, airway reactance at 50Hz (kPa/l/s); Z50Hz, airway impedance at 50Hz (kPa/l/s).

Are we with e-cigarette? Elhefny et al. 5
sensitive tests, either plethysmography (i.e. sGaw and
Raw) or oscillometry (i.e. Z5, R5, R10, R20, X5, X10,
and X200Hz,), we find a minimal, but statistically
significant, increase in peripheral airway resistance in
group A (studied group), whereas in group B (the
control group) in which individuals inhaled vaporless
control e-cigarettes did not have any significant
changes in airway resistance. As regards central
airways (as reflected by R20 and X200Hz), there was
a tendency for an increase; however, this was borderline
and not statistically significant.

Lack of a significant effect on airflow obstruction when
measured by FEV1, FVC, FEV%, and PEF after
short-term e-cigarette use has been also confirmed
in a more recent study by Flouris et al.[25]. Flouris
and colleagues examined the acute impact of active and
passive e-cigarette vapor exposure on lung function in
15 smokers and 15 never-smokers. They included
spirometric measurements before, immediately after,
and 10h after three exposures: room air, conventional
cigarette smoke, and e-cigarette vapor. A 7-day
washout period occurred between visits. No change
was detected in FEV1 or FEV1/FVC with active or
passive e-cigarette exposure. Active conventional
cigarette smoke exposure was associated with an
acute 7.2% reduction in FEV1/FVC (P=0.001);
however, the previous results were contradictory to a
study created by Chorti et al.[26], who found that
short-term passive, but not active, vaping of one e-
cigarette resulted in short-term lung obstruction, as
assessed by FEV1, FEV1/FVC, and FEF25–75,
indicating insufficient inhalation by e-cigarette-naive
smokers. They found that short-term (10h) vaping of e-
cigarettes generated a nonsignificant decrease in lung
functions.

In the present study, when we used the more sensitive
plethysmographic and oscillometric indices, we found a
minimal, but statistically significant, increase in
peripheral airway resistance in group A (studied
group), whereas in group B (the control group), in
54
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which individuals inhaled vaporless control e-
cigarettes, we did not find any significant changes in
airway resistance. These results were in accordance
with other results – for example, Vardavas et al.[27],
Palamidas et al.[28], and Gennimata et al.[29].

In the study of Vardavas et al.[27], the acute pulmonary
effects of using an e-cigarette for 50min on pulmonary
function tests and exhaled nitric oxide (FENO) among
healthy adult smokers was investigated in 30
participants. The authors compared the exposure of e-
cigarette smoking (experimental group) with that of
using the e-cigarettes without a cartridge (sham
exposure group) in a crossover setting. Spirometry was
used for lung function measurements to determine
FEV1 and FVC, whereas the IOS was applied to
measure total respiratory resistance. Although
spirometric parameters were not significantly affected,
both FENO and IOS detect statistically significant
changes. The authors showed that there was a sudden
decrease in the FENO level together with an increase in
impedance and peripheral airway flow resistance in the
experimental group compared with the control group,
with no change in values obtained with spirometry. The
authors concluded that even short-term e-cigarette
smoking causes immediate adverse physiological
effects in the lungs.

Palamidas et al.[28] studied 60 participants before and
after smoking an e-cigarette containing 110mg of
nicotine (group A), and 10 nonsmoker subjects used
e-cigarette cartridges containing nicotine-free
vaporizing liquid (group B). Lung functions were
assessed before and after vaping of e-cigarette,
including lung volumes, Raw, sGaw, and the slope
of phase III. As regards group A, they found a
significant increase in Raw with a significant
decrease in sGaw. A significant increased slope in
phase III was shown only in some asthmatic patients
of this group. As regards group B, they found a
significant increase in Raw and a decrease in sGaw.
These changes might be because of the vaporizing
liquid but not because of the inhaled nicotine per
second.

Gennimata et al.[29] studied spirometry, static lung
volumes, Raw, sGaw, and the slope of phase III, before
and after the use of an e-cigarette for 100min. They
found an immediate significant increase in Raw,
decrease in sGaw, and a significant increase in the
slope of phase III.

Our recorded results in the present study about pattern
of changes in airway mechanics experienced by subjects
using e-cigarettes is very similar to that seen shortly
after inhalation of tobacco smoke [30]. The
implication is that with long-term exposure to e-
cigarettes it is reasonable that, as with cigarette
smoking, there is the potential for more permanent
changes in lung function.

According to the results of the present study, we
hypothesize that the increase in peripheral flow
resistance may be attributable to the acute narrowing
of the diameter of the peripheral airways, which could
be because of either localized mucosal edema, smooth
muscle contraction, or secretions [27]. As regards
central airway resistance, there was a tendency for an
increase; however, this was borderline and
nonstatistically significant. It is possible that using
an e-cigarette may have a greater impact on
peripheral rather than central airways [27].
Conclusion
Smoking an e-cigarette for 15 minutes causes a
significant effect on pulmonary mechanics. These
data have great importance both from physiological
and public health aspects. It clearly demonstrates that
the advertisement strategy surrounding e-cigarettes
suggesting that this method is associated with no
harmful effects is misleading and points out a great
need for further studies, strict regulations, and careful
assessment of the use of these products.
Uncited references
[31–35]
Acknowledgements
Conflicts of interest
There are no conflicts of interest.
REFERENCES
1 World Health Organization. WHO report on the global tobacco epidemic.

Geneva: WHO; 2011. Available at: http://www.who.int/tobacco/
global_report/en/..

2 World Health Organization. WHO framework convention on tobacco
control. Geneva: WHO; ▪. Available at: http://whqlibdoc.who.int/
publications/2003/9241591013.pdf..

3 Hughes JR, Keely J, Naud S. Shape of the relapse curve and long-term
abstinence among untreated smokers. Addiction 2004; 9929–38.

4 Cahn Z, Siegel M. Electronic cigarettes as a harm reduction strategy for
tobacco control: a step forward or a repeat of past mistakes?. J Public
Health Policy 2011; 3216–31.

5 Benowitz NL, Goniewicz ML. The regulatory challenge of electronic
cigarettes. JAMA 2013; 310685–686.

6 Caponnetto P, Campagna D, Papale G, Russo C, Polosa R. The emerging
phenomenon of electronic cigarettes. Expert Rev Respir Med 2012;
663–74.

7 Vansickel AR, Eissenberg T. Electronic cigarettes: effective nicotine
delivery after acute administration. Nicotine Tob Res 2013; 15267–270.

http://www.who.int/tobacco/global_report/en/
http://www.who.int/tobacco/global_report/en/
http://whqlibdoc.who.int/publications/2003/9241591013.pdf
http://whqlibdoc.who.int/publications/2003/9241591013.pdf
Radwa
Sticky Note
It is correct.

Radwa
Sticky Note
2003



1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
30

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
30
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

AQ13

AQ14

Are we with e-cigarette? Elhefny et al. 7
8 Thomsen T, Villebro N, Muller AM. Interventions for preoperative smoking
cessation. Cochrane Database Syst Rev 2010; 7CD002294.

9 Farsalinos KE, Romagna G, Allifranchini E, Ripamonti E, Bocchietto E,
Todeschi S et al. Comparison of the cytotoxic potential of cigarette smoke
and electronic cigarette vapor extract on cultured myocardial cells. Int J
Environ Res Public Health 2013; 105146–5162.

10 Rahman MA, Hann N, Wilson A, Worrall-Carter L. Electronic cigarettes:
pattern of use, health effects, use in smoking cessation and regulatory
issues. Tob Induc Dis 2014; 1221–29.

11 Chapman S. Should electronic cigarettes be as freely available as tobacco
cigarettes?. No BMJ 2013; 346f3840.

12 JohnsDP,Walters JA,Walters EH. Diagnosis and early detection of COPD
using spirometry. J Thorac Dis 2014; 61557–1569.

13 Celli B, ZuWallack R,Wang S. Kesten S Improvement in resting inspiratory
capacity and hyperinflation with tiotropium in COPD patients with
increased static lung volumes. Chest 2003; 1241743–1748.

14 Oppenheimer BW, Goldring RM, Berger KI. Distal airway function
assessed by oscillometry at varying respiratory rate: comparison with
dynamic compliance. COPD 2009; 6162–170.

15 Kanda S, Fujimoto K, Komatsu Y, Yasuo M, Hanaoka M, Kubo K.
Evaluation of respiratory impedance in asthma and COPD by an
impulse oscillation system. Intern Med 2010; 4923–30.

16 Komarow HD, Myles IA, Uzzaman A. Metcalfe DD Impulse oscillometry in
the evaluation of diseases of the airways in children. Ann Allergy Asthma
Immunol 2011; 106191–199.

17 Anderson WJ, Lipworth BJ. Relationships between impulse oscillometry,
spirometry and dyspnoea in COPD. J R Coll Physicians Edinb 2012;
42111–115.

18 Borrill ZL, Houghton CM, Tal-Singer R, Vessey SR, Faiferman I, Langley
SJ. Singh D The use of plethysmography and oscillometry to compare
long-acting bronchodilators in patients with COPD. Br J Clin Pharmacol
2008; 65244–252.

19 Cooper CB. Assessment of pulmonary function in COPD. Semin Respir
Crit Care Med 2005; 26246–252.

20 SchermerT,MalbonW,NewburyW,HoltonC,SmithM,MorganM.Crockett
A Spirometry and impulse oscillometry (IOS) for detection of respiratory
abnormalities in metropolitan firefighters. Respirology 2010; 15975–985.

21 Borrill ZL, Houghton CM, Woodcock AA, Vestbo J, Singh D. Measuring
bronchodilation in COPD clinical trials.Br J Clin Pharmacol 2005; 59379–384.

22 Karrasch S, Ernst K, Behr J, Heinrich J, Huber RM, NOwak D et al. KORA
Study Group. Exhaled nitric oxide and influencing factors in a random
population sample. Respir Med 2011; 105713–718.
23 Farsalinos KE, Polosa R. Safety evaluation and risk assessment of
electronic cigarettes as tobacco cigarette substitutes: a systematic
review. Ther Adv Drug Saf 2014; 567–86.

24 Lee PN. Summary of the epidemiological evidence relating suns to health.
Regul Toxicol Pharmacol 2011; 59197–214.

25 Flouris AD, Chorti MS, Poulianiti KP, Jamurtas AZ, Kostikas K, Tzatzarakis
MN et al. Acute impact of active and passive electronic cigarette smoking
on serum cotinine and lung function. Inhal Toxicol 2013; 2591–101.

26 Chorti M, Poulianiti K, Jamurtas A, Kostikas A, Tzatzarakis MN, Vynias D.
Effects of active and passive electronic and tobacco cigarette smoking on
lung function. Toxicol Lett 2012; 21143.

27 Vardavas CI, Anagnostopoulos N, Kougias M, Evangelopoulou V,
Connolly GN. Behrakis PK Short-term pulmonary effects of using an
electronic cigarette: impact on respiratory flow resistance, impedance,
and exhaled nitric oxide. Chest 2012; 1411400–1406.

28 Palamidas A, Gennimata SA, Kaltsakas G, Tsikrika S, Vakali S, Gratziou
C, Koulousis N. Acute effect of an e-cigarette with and without nicotine on
lung function. Tob Induc Dis 2014; 12A34.

29 Gennimata SA, Palamidas A, Kaltsakas G, Tsikrika S, Vakali S, Gratziou C
et al. Acute effect of e-cigarette on pulmonary function in healthy subjects
and smokers. Eur Respir J 2012; 3 ?????.

30 Unverdorben M, Mostert A, Munjal S, van der Bijl A, Potgieter L, Venter C
et al. Acute effect of cigarette smoking on pulmonary function. Regul
Toxicol Pharmacol 2010; 57241–246.

31 Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi R, Coates A et al.
ATS/ERS Task Force standardization of spirometry. Eur Respir J 2005;
26319–338.

32 Park JH, Yoon JW, Shin YH, Jee HM, Wee YS, Chang SJ et al. Reference
values for respiratory system impedance using impulse oscillometry in
healthy preschool children. Korean J Pediatr 2011; 5464–68.

33 Clement J, Dumoulin B, Gubbelmans R, Hendriks S, van deWoestijne KP.
Reference values of total respiratory resistance and reactance between 4
and 260Hz in children and adolescents aged 4–20 years. Bull Eur
Physiopathol Respir 1987; 23441–448.

34 Beydon N, Davis SD, Lombardi E, Allen JL, Arets HG, Aurora P et al.
American Thoracic Society/European Respiratory Society Working Group
on Infant and Young Children Pulmonary Function Testing An official
American Thoracic Society/European Respiratory Society statement:
pulmonary function testing in preschool children. Am J Respir Crit Care
Med 2007; 1751304–1345.

35 Frei J, Jutla J, Kramer G, Hatzakis GE, Ducharme FM, Davis GM. Impulse
oscillometry: reference values in children 100 to 150cm in height and 3 to
10 years of age. Chest 2005; 1281266–1273.
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
Author Queries???

AQ1: A running head short title was not provided; please check if this one is suitable and, if not, please provide a short

title of up to 40 characters (including space) that can be used instead.

AQ2: Please confirm whether initialization of the middle names of the authors in the author group are OK.

AQ3: Please provide telephone (office) and fax number for the corresponding author.

AQ4: Please confirm whether insertion of heading as ’Background and aim’ is OK.

AQ5: Please provide manufacturer location [city, state (if USA), country] for ‘NOBACCO’.

AQ6: Throughout the article ‘kPs’, ‘kPa’, and ‘kP’ all are used. Please check and confirm whether it is OK.

AQ7: Please provide expansion of ’ISO’.

AQ8: Please check whether spelling of ’polythesmography’ is correct.’

AQ9: Please confirm whether insertion of manufacturer details for ’SPSS’ are appropriate.

AQ10: Please confirm that the edits to the paragraph preserve the originally intended meaning.

AQ11: Please confirm whether expansion of ‘EC’ as ‘e-cigarette’ is correct.

AQ12: Please provide year of publication in the ref [2].

AQ13: Please provide page range in the ref [30].

AQ14: References [31-35] has not been cited in the text. Please indicate where it should be cited; else please confirm

whether it can be deleted from the reference list.

AQ15: Please check the explanation given for ‘X’ (X, impedance; X, reactance).

AQ16: Please provide significance of ‘�’ given in the Table 2.

AQ17: Please provide significance of italic values given in the Table 2.

52

53
54

Radwa
Sticky Note
Eur Respir J 40(Suppl 56):197s

Radwa
Sticky Note
we can delete them from the list.


	Are we with e-cigarette as a friend or against it as a foe?
	Introduction
	Aim
	Patients and methods
	Pulmonary function tests
	Statistical analysis

	Results
	Discussion
	Conclusion
	Uncited references

	Acknowledgements
	Conflicts of interest

	REFERENCES




