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CASE REPORT

Beliefs and reality of e-cigarette smoking

Sasmith Menakuru, " Mir Inzamam Ali®

SUMMARY

In this global health case study, we describe a case

of nicotine addiction due to chronic use of electronic
cigarettes (e-cigarette) and discuss the beliefs on safety
and awareness of their side effects. Many people believe
that smoking an e-cigarette (vaping) does not have
any side effects, especially among teenagers and young
adults. Teenagers using an e-cigarette at a young age
are twice as likely to try cigarettes later in their life
because of nicotine dependency or other social factors.
More recent studies have shown long-term systemic
side effects of vaping regardless of traditional cigarette
smoking history. This report was done for further
assessing their risk and to clear out misconceptions of
this large-scale condition.

CASE PRESENTATION

A 25-year-old male patient presented to the emer-
gency room with diaphoresis, restlessness, tachy-
cardia, chills, nausea and a temperature of 38.3°C.
He was in a normal state of health five days back. He
had no significant past medical history and was
moderately built, well nourished, conscious, alert,
and oriented to time, place and person. He stated
that he was not a smoker or an alcholic and exer-
cises regularly. Family history was unremarkable.
He had trouble sleeping and an increased appetite
for food since the past five days. He recently faced
financial problems, which led him to a depressive
state. He underwent drastic lifestyle changes and
currently is homeless, residing in a shelter.

Further examination was not remarkable. All
systems were normal. On admission, a psychiatrist
was consulted to help the patient cope with depres-
sion. He stated not being suicidal but had the
feeling of being low and having a loss of interest
in everything. He had been feeling this way only
after his financial problems began. He refused to
take medications due to his assumption of them
having many side effects. His fever decreased after
being given acetaminophen, but he was still restless,
diaphoretic, nauseated and was repeatedly craving
to ‘vape’ for which he was severely distressed and
aggressive. When asked about vaping, which refers
to the use of an electronic cigarette (e-cigarette),
he was found to be a chronic user of vape for
the past 10 years. He never smoked a traditional
cigarette and only used e-cigarettes. On further
cross-questioning, he admitted to smoking e-ciga-
rettes throughout the day during his free time while
driving, between meals and even during breaks at
work. After losing his job, due to his financial state,
there was an abrupt stop in his smoking habits as he

did not have enough money to purchase e-cigarette
refills.

The patient’s brother was contacted to bring
the liquid refills to check the nicotine content. On
reading the contents of the 30 mL refill bottle, nico-
tine content was found to be 24 mg/mL of which
he used one-third of a bottle/day which is 8 mL of
liquid. His nicotine consumption per day would be
about 192 mg/day not taking into account the large
amount lost in the vaporisation process.

Thereby, due to the high amount of nicotine
consumed and the abrupt stoppage of intake, he
was diagnosed to have nicotine withdrawal. When
asked why he did not state using e-cigarretes in
his smoking history, he said he never considered
it as smoking but only as vaping. Given his depres-
sion and his nicotine dependence, he was started
on bupropion which would treat both of his major
symptoms.

GLOBAL HEALTH PROBLEM LIST

» The exponential increase in the use of e-cig-
arettes since its introduction to the public in
2004.

» E-cigarettes are advertised as being safe but a
high level of nicotine is inhaled by the users.

» Nicotine in the e-cigarettes does cause with-
drawal symptoms.

» The youth in various parts of the world are
falling prey to the trend of vaping.

GLOBAL HEALTH PROBLEM ANALYSIS
The use of e-cigarettes has exponentially risen since
its introduction to the public in 2004, often cred-
ited to Hon Lik, a Chinese pharmacist, and the
popularisation of the word ‘vaping’ on social media
sites has made it a new trend in today’s culture.
They have become widely available, with a variety
of flavours and nicotine levels and at a cheaper
price than the traditional cigarettes. Traditionally,
e-cigarettes were marketed as smoking cessation
aids as they were considered non-hazardous, safe
and without the effects of second-hand smoking.
Currently, data from several countries reported
a large prevalence of: 0.3% in Indonesia, 1.2% in
Ttaly, 1.9% in Greece and 5.9% in Poland. In 20135,
the value of global sales of e-cigarettes was estimated
to be US$3.5 billion. The largest three markets are
USA, Germany and Russia which collectively repre-
sent 60% of global sales.! More people are under
the belief that they have no adverse effects what-
soever.” This case brings into light that the level of
nicotine inhaled by chronic users of e- cigarettes
can be very high and nicotine's addictive properties
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Safe Harmful Not Aware
View on the use of e-cigarettes
Figure 1  Study conducted at a New York School depicting the view

on the safety of electronic cigarette (e-cigarette) use by students aged
between 10 and 18 years.

are in full effect in them. The importance of educating patients
and doctors about e- cigarettes and the need to ask about their
use in history are necessary.

A study was conducted by the authors at a public school in
New York City. A study sample of 680 students between the ages
of 10 and 18 were handed a questionnaire, asking a simple ques-
tion, ‘Is vaping safe for the human body?’. The questionnaire
was handed out to the students without any prior briefing of the
topic in order to avoid any bias. The term vaping was defined,
in case the students did not understand what it was. However,
most of the students did understand, which is most likely due to
the influence of vaping us in pop culture. The results were tallied
and an overwhelming 94% of students said e-cigarettes did not
cause any harm to the body, and given the sample size of 680, the
results were significant (figure 1). Therefore, it can be believed
that a majority of the youth that use e-cigarettes consider it safe
even though the long-term benefits are not yet transparent.

A JAMA report in 2016 showed that the use of e-cigarettes
by students rose up to 16% in 2015, from 1.5% in 2011. This
depicted a shocking 9009 rise in the use of e-cigarettes in a short
period.” Teenager using an e-cigarette would be more likely to
use a traditional cigarette or cigars, or chew tobacco and various
other forms of tobacco later in life, which would have more
adverse effects on their health, according to a study conducted
by the Centre for Tobacco Control Research and Education.*

E-cigarettes aerosolize a liquid which containins nicotine and
other flavoured ingredients by utilizing heat which then converts
it to a vapour hence the term vaping. The major ingredients are
propylene glycol, glycerine, nicotine and added flavourings.’
In the USA, the price of an e-cigarette ranges from US$29.95
to US$149.95, and the liquid refill cartridge costs between
US$9.95 and US$19.95. The price of a cartridge depends on
the quantity (3 mL-100 mL) and the amount of nicotine (0 mg/
mL-36 mg/mL).°

According to a study done by Vansickel and Eissenberg which
carried out measurement of nicotine concentration in the plasma
of chronic e-cigarette users, it was found that after taking only
10 puffs using average-dose cartridges, peak nicotine concentra-
tions increased, and after 1hour of use, plasma levels measured

16.3 ng/mL suggesting that e-cigarettes can cause significant and
sustained nicotine delivery.” A study by Flouris e al, measured
the serum cotinine which is the primary nicotine metabolite
level, said that even after nicotine absorption level in e-cigarettes
was lower than traditional cigarettes, serum cotinine was higher
than the baseline.® Early studies show that e-cigarettes did not
increase nicotine levels and that has been the basis for people to
believe they have no addictive or harmful effects. But the reality
is that the devices have changed since then, progressing into their
second generation.”!! Recent studies have suggested that e-cig-
arette users achieve nicotine levels matching that of a traditional
cigarette user.” 312 Urge to smoke and nicotine withdrawal symp-
toms were noticed in patients after 60min in another study.
Adolescents using e-cigarettes showed that nicotine dependence
was apparent and that they were less likely to stop using e-cig-
arettes.'* Newer third-generation e-cigarettes deliver an equal
amount of nicotine at the same duration of action as that of a
traditional cigarette. A recent major national study on e-ciga-
rettes revealed that vaping led more people to pick up a smoking
habit due to the effects of nicotine rather than avoid or quit
tobacco. "

A report based on one industry by Public Health England
(PHE) in 2015 is widely quoted around the world for saying
vaping is ‘95% safer’ and also for constantly urging manufac-
turers to submit the data needed to get a license. They are also
trying to get help from the Medicines and Healthcare Products
Regulatory Authority to do so. This report provided hyped
virtual safety and attracted tremendous media interest world-
wide. A BMJ report from the same year that brought out the
problems with the PHE’s claim, including this report, can make
one question PHE’s scientific credibility."®

According to a recent research published in the American
Thoracic Society's American Journal of Respiratory and Crit-
ical Care Medicine which conducted a study on sputum samples
collected from 15 e-cigarette users, 15 non-smokers and 14
present cigarette smokers. It was found that e-cigarette users had
a unique and significant increase in neutrophils-derived proteins
present in their airways. Neutrophils normally play a key role in
immunity against pathogens, but their unchecked level can cause
or exacerbate inflammatory lung conditions such as cystic fibrosis
and chronic obstructive pulmonary disease. These proteins were
also found in extrapulmonary tissue which indicated epithelial
cell death. Some of the negative effects of e-cigarettes are the
same as the consequences of smoking traditional cigarettes and
showed an increase in oxidative stress biomarkers. Also, there
was evidence of mucin SAC overproduction which is known to
be linked with lung pathologies like asthma, bronchiectasis and
chronic bronchitis.”

Moreover, researchers from Johns Hopkins Bloomberg
School of Public Health conducted a study, and discovered toxic
levels of heavy metal in e-cigarette aerosols. They instructed the
participants to bring their regular e-cigarette device and refilling
dispenser. Analysis of these e-cigarette vaporisers borrowed from
56 participants showed that many were exposed to potential
toxic levels of chromium, nickel and lead. High concentration
of these heavy metals has been linked to cardiovascular disease,
brain damage and cancers.'® The same group had conducted a
study in 2017 and found elevated levels of chromium and nickel
after analysis of urine and saliva samples of e-cigarette users."

Therefore, e-cigarette use has increased exponentially in the
recent years due to false advertising, development of a vast
array of flavours, social media and the most important being
social acceptance.”’ *! With the high levels of nicotine available
in liquid cartridges and the newer e-cigarette models which can
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deliver the nicotine at more effective levels, there should be
more research and regulation into the addictive effects of its use.
E-cigarettes do present a safer alternative to tobacco cigarettes
in terms of decreased lung cancer and second-hand smoking,
but they do, nonetheless, have a harmful impact on public
health globally. The amount of nicotine should be regulated or
limited based on the addictive properties that are documented.
Both the Food and Drug Administration (FDA) and European
Commission have made strides to control the sale of e-cigarettes
to minors but more awareness should be made to the public.
Increased funding for research should be done to see the long-
term safety effects of nicotine on e-cigarette users.

Patient’s perspective

‘| didn’t know that a person could get addicted to vaping, | was
so surprised when the doctors told me. Everyone was doing it
and | just thought it was cool. People would tell me it's safe
and just a fun thing to do. | will definitely stop vaping because |
value my health and | understand now that putting any foreign
substance in my body will have some adverse effects. | think
younger people should know about the effects of vaping and
how it could impact their lives'.

Learning points

» The addictive properties in electronic cigarettes (e-cigarettes)
are due to nicotine and, if used long term, can lead to
dependence as demonstrated in this case and other research
articles.

» Use of e-cigarettes starts at a young age, thereby research to
identify long-term effects of nicotineshould be funded as they
are not known.

» Most people smoke e-cigarettes under the false assumption
of it having absolutely no side effects.

» Vaping is being considered as the next epidemic and it has
been linked with severe side effects almost equalising those
of traditional cigarettes.

» E-cigarette use raises many health concerns including
increased nicotine dependence that may eventually cause
a person to start or switch back to smoking a traditional
cigarette.

Contributors Research, drafting and final versions were all done by the two
authors. Work was shared equally. SM has written up the case report, parts of the
analysis, research into the topics and did the research study at the local school in
which he handed out opinion polls asking students if electronic cigarettes are safe or
not. MIA has written up the summary, parts of the analysis, research into the topics
and graphically represented the data collected by the study.Both of the authors have
invested time and effort into the article.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent Obtained.
Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES

1 Kennedy RD, Awopegba A, De Ledn E, et al. Global approaches to regulating
electronic cigarettes. Tob Control 2017;26:440-5.

2 Caponnetto P, Campagna D, Papale G, et al. The emerging phenomenon of electronic
cigarettes. Expert Rev Respir Med 2012;6:63-74.

3 Murthy VH. E-cigarette use among youth and young adULts. JAMA Pediatr
2017;171:209.

4 Watkins SL, Glantz SA, Chaffee BW. Association of noncigarette tobacco product use
with future cigarette smoking among youth in the Population Assessment of Tobacco
and Health (PATH) Study, 2013-2015. JAMA Pediatr 2018;172:181.

5 Odum LE, O'Dell KA, Schepers JS. Electronic cigarettes: do they have a role in smoking
cessation? J Pharm Pract 2012;25:611-4.

6 Flouris AD, Chorti MS, Poulianiti KP, et a/. Acute impact of active and passive
electronic cigarette smoking on serum cotinine and lung function. /nhal Toxicol
2013;25:91-101.

7 Vansickel AR, Eissenberg T. Electronic cigarettes: effective nicotine delivery after acute
administration. Nicotine Tob Res 2013;15:267-70.

8 Schroeder MJ, Hoffman AC. Electronic cigarettes and nicotine clinical pharmacology.
Tob Control 2014;23(suppl 2):ii30-5.

9 Bullen C, McRobbie H, Thornley S, et al. Effect of an electronic nicotine delivery
device (e cigarette) on desire to smoke and withdrawal, user preferences and nicotine
delivery: randomised cross-over trial. Tob Control 2010;19:98-103.

10 Eissenberg T. Electronic nicotine delivery devices: ineffective nicotine delivery and
craving suppression after acute administration. Tob Control 2010;19:87-8.

11 Caponnetto P, Campagna D, Cibella F, et al. EffiCiency and Safety of an eLectronic
cigAreTte (ECLAT) as tobacco cigarettes substitute: a prospective 12-month
randomized control design study. PLoS One 2013;8:¢66317.

12 Dawkins L, Corcoran O. Acute electronic cigarette use: nicotine delivery and subjective
effects in reqular users. Psychopharmacology 2014;231:401-7.

13 Case KR, Mantey DS, Creamer MR, et a/. E-cigarette- specific symptoms of nicotine
dependence among Texas adolescents. Addict Behav 2018;84:57-61.

14 Wagener TL, Floyd EL, Stepanov |, et al. Have combustible cigarettes met their match?
The nicotine delivery profiles and harmful constituent exposures of second-generation
and third-generation electronic cigarette users. Tob Control 2017;26:e23-8.

15 Daynard R. Public health consequences of e-cigarettes: a consensus study report of
the National Academies of Sciences, Engineering, and Medicine. J Public Health Policy
2018;39:379-81.

16 McKee M, Capewell S. Evidence about electronic cigarettes: a foundation built on rock
or sand? BMJ 2015;351:h4863.

17 Reidel B, Radicioni G, Clapp PW, et a/. E-Cigarette use causes a unique innate immune
response in the lung, involving increased neutrophilic activation and altered mucin
secretion. Am J Respir Crit Care Med 2018;197:492-501.

18 Olmedo P, Goessler W, Tanda S, et al. Metal concentrations in E-cigarette liquid
and aerosol samples: the contribution of metallic coils. Environ Health Perspect
2018;126:027010.

19 Aherrera A, Olmedo P, Grau-Perez M, et al. The association of E-cigarette use with
exposure to nickel and chromium: a preliminary study of non-invasive biomarkers.
Environ Res 2017;159:313-20.

20 Wasowicz A, Feleszko W, Goniewicz ML. E-Cigarette use among children and young
people: the need for requlation. Expert Rev Respir Med 2015;9:507-9.

21 Rom O, Pecorelli A, Valacchi G, et al. Are E-cigarettes a safe and good alternative to
cigarette smoking? Ann N'Y Acad Sci 2015;1340:65-74.

Copyright 2018 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit

http://group.bmj.com/group/rights-licensing/permissions.

BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:

» Submit as many cases as you like

» Enjoy fast sympathetic peer review and rapid publication of accepted articles
» Access all the published articles

» Re-use any of the published material for personal use and teaching without further permission

For information on Institutional Fellowships contact consortiasales@bmjgroup.com

Visit casereports.bmj.com for more articles like this and to become a Fellow

Menakuru S, Inzamam Ali M. BMJ Case Rep 2018. doi:10.1136/bcr-2018-225683


http://dx.doi.org/10.1136/tobaccocontrol-2016-053179
http://dx.doi.org/10.1586/ers.11.92
http://dx.doi.org/10.1001/jamapediatrics.2016.4662
http://dx.doi.org/10.1001/jamapediatrics.2017.4173
http://dx.doi.org/10.1177/0897190012451909
http://dx.doi.org/10.3109/08958378.2012.758197
http://dx.doi.org/10.1093/ntr/ntr316
http://dx.doi.org/10.1136/tobaccocontrol-2013-051469
http://dx.doi.org/10.1136/tc.2009.031567
http://dx.doi.org/10.1136/tc.2009.033498
http://dx.doi.org/10.1371/journal.pone.0066317
http://dx.doi.org/10.1007/s00213-013-3249-8
http://dx.doi.org/10.1016/j.addbeh.2018.03.032
http://dx.doi.org/10.1136/tobaccocontrol-2016-053041
http://dx.doi.org/10.1057/s41271-018-0132-1
http://dx.doi.org/10.1136/bmj.h4863
http://dx.doi.org/10.1164/rccm.201708-1590OC
http://dx.doi.org/10.1289/EHP2175
http://dx.doi.org/10.1016/j.envres.2017.08.014
http://dx.doi.org/10.1586/17476348.2015.1077120
http://dx.doi.org/10.1111/nyas.12609

© 2018 BMJ Publishing Group Limited 2018. No commercial re-use. See
rights and permissions. Published by BMJ.



	Beliefs and reality of e-cigarette smoking
	Summary
	Case presentation 
	Global health problem list
	Global health problem analysis
	References


