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Introduction

In recentyears, electronic cigarettes or vaping
devices have witnessed a surge in popularity
among adolescents, along with its novelty, thereby
emerging as a new health concern in many nations
due to their increasing user base worldwide.”
Longitudinal studies conducted in the US in 2017
and 2019 have demonstrated a significant rise
in e-cigarettes use among high school students
who have vaped nicotine in the previous month,
with rates roughly doubling since 2017: 12" graders
(11% to 25%), 10™ graders (8% to 20%) and 8"
graders (4% to 9%).” Notably, despite e-cigarette
is illegal in Thailand, the number of active users
has been on the rise. The data from a joint survey
conducted by the Ministry of Public Health, Ministry
of Education, and World Health Organization has
illustrated the upward trend of Thai school children
aged 13-15, increasing more than twofold in less
than a decade.®

The study in Thai participants, with an average
age of 31.2+8.4 years, has an objective to determine
the reason behind e-cigarette usage, the majority
stated using e-cigarettes due to their belief that
e-cigarettes are less harmful than traditional

cigarettes and to aid in their smoking quit process.

However, the study that was conducted on
adolescence (12" graders) in the US suggests that
they primarily use e-cigarettes for entertainment
purposes, and experiment while intent to replace
traditional cigarette purposes ranking lowest
among their motivation.”® Analyzed data of
representative sample active e-cigarette users
(grades 6-12 students in the USA) National Youth
Tobacco Survey (NYTS), conducted from January
to March 2020, identified several reasons
associated with entertainment-oriented e-cigarette
usage, including product characteristics such as
flavors, concealability, and vape tricks.® Other
studies have shown that frequency of social
media usage by adolescents and peers’usage are
significantly associated with an increase in
individual e-cigarette use."?

Even though e-cigarette is relatively novel and
a full understanding of their health hazards in
the long term are yet to be developed, despite
claims to be a safer alternative to traditional
cigarettes, there is enough evidence to prove that
the health risk caused by e-cigarette must not
be overlooked.® Therefore, this article has an
objective to explore various health concerns

related to the use of e-cigarettes.
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E-cigarette and Addiction

One of the most crucial topics that needs to
be discussed regarding the use of substance is
addiction, duetothe factthataddiction of substance
induced patients to crave for drugs and exposure
to other harmful aspects of the substance. The
addiction of e-cigarette is a consequence of
nicotine in e-liquid, which has an action to
reinforce usage of nicotine containing products
via NAChR complex in central nervous system,
especially mesocorticolimbic dopamine system,
which has arole in rewarding process of successful
behavior. Due to plasticity characteristic of the
nervous system, neuroadaptation occurs in the
affected regions and altered brain conditions
that require the presence of nicotine to be
preserved. Nicotine addiction and withdrawal
syndromes are the consequences of the

©12 This is consistent with the

substance use.
other research evidences which illustrated that
a degree of addiction to e-cigarette is correlated
with a history of uses of tobacco and high intensity

nicotine drip.™

EVALI

EVALI (e-cigarette or vaping product use-as-
sociated lung injury) has emerged as a distinct
clinical syndrome characterized by respiratory
symptoms and lung abnormalities, typically
lacking evidence of bacterial or viral infection.
The EVALI patients from several of case reports
had a history of vaping, particularly the use of
e-cigarettes containing tetrahydrocannabinol
(THC) or cannabidiol (CBD), prior to onset
symptoms and commonly present with dyspnea,

cough, and fever, accompanied by various

178

constitutional symptoms. Radiographic imaging
consistently reveals bilateral lung infiltrates, often
characterized as a ground-glass pattern with
sparing of the peripheral regions. Additional
manifestations include bronchiectasis, pleural
effusion, and interstitial opacities. Hypoxemia
and respiratory failure are frequently observed,
necessitating the administration of supplemental
oxygen and mechanical ventilation in severe
cases. Results from blood analysis have
consistently demonstrated leukocytosis with a
predominance of neutrophils, while eosinophilia
is observed in some patients. Analysis of
bronchoalveolar lavage fluid reveals the
presence of lipid-laden macrophages, as well
as eosinophils and neutrophils. The underlying
histopathological processes associated with
EVALI encompass a range of conditions, including
lipoid pneumonia, acute eosinophilic pneumonia,
organizing pneumonia, and diffuse alveolar
damage. Hospitalization and the need for
mechanical ventilation are frequently required,
and fatal outcomes have been documented.+*"
A report from the Centers for Disease Control

2% has demonstrated

and Prevention in 2019'
that Vitamin E acetate, Tetrahydrocannabinol
(THC), and nicotine are possible causes of EVALI
due to their correlation with 29 EVALI patient BAL
samples. All of the samples detected vitamin E
acetate, and the majority also detected THC or
nicotine, which is consistent with a rat model.®*
One possible explanation is that Vitamin E acetate
has regulatory effects on protein kinase C a
(PKCa) in the respiratory endothelial cells,
causing airway hyperresponsiveness and lung
inflammation as it recruits leukocytes. %
Other explanations suggest that cause of EVALI

potential be ketene gas, one of pyrolysis products



of Vitamin E acetate. Ketene can acetylate free
amino groups, especially essential functional
groups of enzymes and proteins in the lung,
induce irritants at low doses and could be lethal

(37,38)

at high doses.

Association of E-cigar'ette
and Cancer

As stated, the pyrolysis products of Vitamin E
acetate have been linked to harmful effects on
the human body, including the development of
cancer caused by carcinogenic hydrocarbons.®
In a study conducted by Zahedi et al., it was
discovered that e-liquids and aerosols have
the ability to initiate epithelial-to-mesenchymal
transition (EMT), which is an initial step in cancer
metastasis.®® Furthermore, additional evidence
suggests that nicotine present in e-liquids may
contribute to the risk of cancer through the
production of Nitrosamine compounds during
the nitrosation process, leading to DNA damage

(40)

and inhibiting DNA repair.

Secondhand Exposure

Secondhand e-cigarette aerosols may be
perceived to be safe among individuals. Despite
not fully understanding its consequences, several

pieces of evidence have proven that not only
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vapers are at risk, but also those surrounding
individuals. Cross-sectional studies by Bayly et
al. and Islam et al. have illustrated a correlation
between second-hand e-cigarette aerosol
exposure and respiratory symptoms, lung
dysfunction, bronchitis and asthma.“*? A study
by Kaiamba et al. also suggests that there is heavy
metal in secondhand aerosols as well.*? A case
report has shown similar signs and symptoms of
those who use e-cigarette, despite the patient
being a secondhand aerosol receiver.*” Thus,
this is a concrete evidence to confirm that
e-cigarette not only harmful for those who use,

but also harmful for those in the vicinity.

Conclusion

The rising popularity of e-cigarette among
adolescents has become a novel health concern.
While some believe that it is less harmful than
traditional cigarettes and can aid in smoke
quitting, and can relieve smoke cessation, evidence
suggests that health hazards from e-cigarette
must not be overlooked and should be avoided in
all age groups. Further investigation regarding its
health adverse effect in Thai population should be
conducted along with government policies to
control those harmful aspects should be
established.
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