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0 Abstract

Introduction and Objective. Nicotinism has been one of the
most common addictions for many years. Tobacco smoking,
both active and passive, is a serious social problem. In recent
years, alternatives to conventional cigarettes have appeared
on the market. The aim of the review is to analyze the latest
publications available in PubMed and Google Scholar on
the impact of e-cigarettes and tobacco heaters on health, in
comparison with conventional tobacco products.

Brief description of the state of knowledge. The commonly
prevailing myth about the lower harmfulness of these products
is being refuted more and more often. In many cases, they
have a similar effect to traditional cigarettes on the organs,
inter alia interfering with the functioning of the circulatory
and respiratory systems. Due to the high concentration of
nicotine, they can interfere with the development of the
central nervous system, and their impact on fertility has also
become the subject of research. It is extremely important for
the health of the young generation due to the increasingly
frequent use of these products by adolescents and young
adults. E-cigarettes are not without impact on health and
although in some aspects they may cause less organ toxicity
than traditional cigarettes, it is extremely disturbing that they
can lead to diseases that were not previously associated with
nicotinism, e.g. by disturbing the proper functioning of the
liver.

Summary. When reviewing scientific papers, many
ambiguities and even contradictions in the assessment of
the risk of using these products are still found. Although the
overall assessment of health effects indicates their possible
harmfulness, their potential use in the treatment of nicotinism
cannot be overlooked.
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I Streszczenie

Wprowadzenie i cel pracy. Nikotynizm od lat jest jednym
z najczesciej wystepujacych uzaleznien, a palenie tyto-
niu — zaréwno bierne, jak i czynne - stanowi powazny
problem spoteczny. W ciaggu ostatnich lat pojawity sie na
rynku produkty alternatywne dla konwencjonalnych pa-
pieroséw. Celem pracy jest przeglad i analiza najnowszych,
dostepnych w PubMed oraz Google Scholar, publikacji na
temat wptywu e-papieroséw oraz podgrzewaczy tytoniu
na zdrowie w poréwnaniu z konwencjonalnymi wyrobami
tytoniowymi.

Opis stanu wiedzy. Coraz czesciej obala sie powszechnie
panujacy mit o mniejszej szkodliwosci tych wyrobéw w po-
réwnaniu z tradycyjnymi papierosami. Okazuje sie, ze maja
one podobny jak one wptyw na narzady, zaburzajac m.in.
funkcjonowanie ukfadu krazenia czy uktadu oddechowego. Ze
wzgledu na wysokie stezenie nikotyny moga zaburzac rozwoj
osrodkowego uktadu nerwowego. Przedmiotem badan stat sie
tezich wptyw na ptodnos¢, co jest niezwykle istotne dla zdro-
wia mtodego pokolenia z powodu coraz czestszego siegania
po te produkty przed mtodziez i mtodych dorostych. Nie
pozostajg one bez wptywu na zdrowie i cho¢ w pewnych as-
pektach moga powodowad mniejsza toksycznosé narzgdowa
niz tradycyjne papierosy, to niezwykle niepokojacy jest fakt, ze
moga prowadzi¢ do chordb, ktére wczesniej nie byty kojarzone
z nikotynizmem, np. poprzez zaburzenie prawidtowej pracy
watroby.

Podsumowanie. Dokonujac przegladu prac naukowych,
ciggle stwierdza sie wiele niejasnosci, a nawet sprzecznosci
w ocenie ryzyka korzystania z tych wyroboéw. | cho¢ catosciowa
ocena skutkéw zdrowotnych korzystania z e-papieroséw
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i podgrzewaczy tytoniu wskazuje na ich mozliwa szkodliwos,
to nie mozna pomina¢ ich potencjalnego zastosowania w le-
czeniu nikotynizmu.

Stowa kluczowe

zaprzestanie palenia, nikotyna, papierosy elektroniczne, ni-
kotynizm, podgrzewacze tytoniu

INTRODUCTION AND OBJECTIVE

Nicotine addiction impacts many individuals. Cigarettes
are smoked by both adolescents and adults across all age
groups. Despite numerous large-scale anti-smoking campa-
igns aimed at raising awareness about the health risks that
may have both individual and social consequences, smokers
remain addicted for many years. A significant number ex-
press the desire to quit smoking, yet these attempts often
prove ineffective.

In recent years, alternatives to traditional cigarettes have
entered the market: e-cigarettes and tobacco heaters. The
assumption was that these products are less harmful. Their
attractiveness — if only because of the lack of the unpleasant
smell typical of conventional tobacco products, as well as
easy availability — contributed to their growing popularity.

The aim of the review is to assess the latest information
available in scientific articles on the health impact of e-
-cigarettes and tobacco heaters.

MATERIALS AND METHOD

A review was conducted of the available literature on the
impact of e-cigarettes and tobacco heaters on health. Se-
lected key words were used for this purpose. Focus was on
the latest publications n order to select the most up-to-date
information.

DISCUSSION

The first e-cigarette (EC) was created in 2003 by Hon Lik,
a Chinese pharmacist [1]. Since then, this alternative source
of nicotine has grown significantly in popularity, entering
both the American and European markets. Initially, this new
product was believed to be less harmful than conventional
cigarettes, however; due to the lack of knowledge about the
long-term health impact, in 2008 the WHO banned the pro-
motion of e-cigarettes as a healthier alternative, underscoring
the need for further research [2].

The main difference between e-cigarettes and conventional
tobacco products is the fact that the former do not burn to-
bacco [3], due to the different construction of the e-cigarette
which consists of a supply system and a vaporizing system.
By heating theliquid to a temperature enabling the transition
from the liquid phase to the gas phase, an aerosol is created.
According to most authors, it is devoid of tar substances
produced during smoking traditional cigarettes. However,
the aerosol inhaled while using e-cigarettes may contain
toxic substances, such as acetaldehyde, acetone, acrolein,
formaldehyde and nicotine - the latter is also highly addictive
[2]. Additional substances to which e-cigarette users are also
exposed are glycerol or propylene glycol, which are solvents
for other substances and may cause irritation (including
respiratory tract) and contact allergies [4]. It is worth noting,
however, that the content of e-cigarettes is devoid of heavy

metals. There are studies showing deviations between the
declared and actual composition of e-cigarette liquid [4].

According to the Polish Journal Laws, article 276
(DZ.U.2021.276), it is illegal to provide electronic cigarettes
to individuals under the age of 18; however, in practice the
sale is still unsupervised and accessible to minors. There
are also documented cases of inadvertent poisoning caused
by the consumption of e-liquid because of the high dose of
nicotine. The belief in the harmlessness of these products
only amplifies the risk [5].

Currently, more and more attention is being paid to the
adverse health effects of e-cigarettes; the symptoms which the
addicted person might initially fail to associate with their use,
include headache, dizziness, nausea, vomiting or insomnia.
Particularly noteworthy is the harmful effect of nicotine
on the circulatory system - it causes vasoconstriction and,
consequently, an increase in blood pressure, accelerated
and irregular heart rhythm, and an increase in the risk of
thrombosis. It is also a carcinogenic substance [3].

In recent years, numerous studies have been conducted
to determine the impact of e-cigarettes on oral health. The
results of epidemiological studies highlight the increased
risk of dry mouth, mucosal irritation, tooth decay and gum
disease in e-cigarette smokers [6, 7]. In addition, studies
have shown reduced expression of suppressor genes, genes
related to immunity and genes responsible for DNA repair
in the epithelium of both the oral and nasal cavities in e-
-cigarette users [7].

E-cigarettes affect the respiratory system and can cause
irritation of the upper respiratory tract, dry cough and al-
lergic inflammation [1]. There is also growing experimental
evidence showing a link between e-cigarette use and the
incidence of chronic obstructive pulmonary disease (COPD)
and asthma. Furthermore, vaporization weakens the immune
responses in the lungs, increasing the risk of infection. Im-
portantly, the risk of contracting COVID-19 by e-cigarette
users was five times higher [7].

Currently, there is a visible tendency among adolescents
and young adults to replace conventional tobacco products
with e-cigarettes. The rising popularity is significantly influ-
enced by a wide selection of different flavours and fragrances,
in particular sweet flavours such as fruit or chocolate. Analy-
sis of this problem leads to the conclusion that the elimina-
tion of flavoured e-cigarettes could reduce their use among
adolescents [8]. Companies that produce and sell e-cigarettes
target young people in their marketing, with advertisements
widely available on social media. Studies (admittedly based
on conventional cigarettes, but the e-cigarettes discussed
in this review also contain high concentrations of nicotine)
reveal the dangerous effect of nicotine on the central nervous
system of teenagers, which may result in memory impair-
ment, cognitive deficits or hyperactivity [9].

There are also studies that prove the increased risk of using
conventional cigarettes in the future by people previously
addicted to e-cigarettes [9].

The problem of second hand smoking is also worth ana-
lyzing - its harmfulness has been known for years, which
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is confirmed by studies showing an increased risk of stroke,
hypertension and cancer in passive smokers of conventional
cigarettes [10]. Therefore, it is necessary to consider what im-
pact the use of e-cigarettes has on people in the environment,
taking into account the change in stereotypical behaviour of
e-cigarette smokers, who very often smoke in closed rooms,
such as at homes, cars, or workplaces. This fact is still the
subject of research and analysis. When reviewing the lite-
rature, one can find works indicating that people passively
exposed to e-cigarette vapors are exposed to pollutants at
levels above the background, and in concentrations that
may have potentially harmful effects on health [11]. Howe-
ver, there are also studies showing that the level of harmful
substances in the aerosol exhaled while using an e-cigarette
is below regulatory standards, and does not indicate a risk
to bystanders [12].

Recently, reports have surfaced about the harmful effects
of e-cigarettes on reproductive health; however, these studies
have been conducted primarly in animal models. In order to
be able to unequivocally comment on this subject, it would be
necessary to conduct clinical trials, but nonetheless, couples
trying to conceive should be aware of the potential threat.
A preliminary study, the results of which were presented
at the British Fertility Society conference in 2017, showed
a significant decrease in the motility of sperm cultured with
the addition of aroma to liquids. Animal studies have shown
a reduced percentage of normal follicles in the ovaries of
female rats exposed to e-liquid. It is also suggested that
a toxic effect on the male foetus developing in the uterus
may be possible, reducing its fertility in the future. Low body
weight has also been reported in foetuses of both grenders,
and impaired lung development, increased body weight or
behavioral disorders in passively exposed newborns [13].

The second, newer, and recently extremely fashionable
and overused alternative to conventional cigarettes are heat-
-not-burn (HNB) tobacco heating systems (THS) of heated
tobacco products (HTP). The first IQOS devices by Philip
Morris appeared on the US market in 2019. The operation of
HNB electric devices consists in heating tobacco to a tempe-
rature of 350°C. A tobacco unit is made from ground tobacco
leaves and visually resembles a short cigarette [14].

According to the US Food and Drug Administration
(FDA), there are four substances potentially carcinogenic
to humans in the IQOS aerosol, and nine other substances
raise toxicological concerns, mainly acids, aldehydes, ketones,
furans, pyrrole, pyridine and quinoline. Furthermore, as in
the case of e-cigarettes, tobacco heaters are often used in
small rooms with limited ventilation, which can potentially
cause the accumulation of harmful compounds such as acet-
aldehyde or nicotine [15]. Studies conducted on current HNB
smokers have shown a similar effect of these tobacco products
on the cardiovascular system as in the case of conventional
cigarettes: they contribute to an increase in blood pressure,
heart rate, and finally an increase in arterial stiffness [16]. In
randomized studies, HNB products, like traditional cigarettes
or e-cigarettes, increase oxidative stress; however, the dysfun-
ction of the vascular endothelium they cause is significantly
lower than in the case of the former [16]. Heated tobacco
products users have a lower HDL-C cholesterol concentration,
which is lower than in people who have never smoked, but
higher than in smokers of traditional cigarettes [17].

Research is also underway on the effects of tobacco heaters
on the respiratory system. It has been shown that inhalation

of the IQOS aerosol leads to an increase in the number of
pro-inflammatory cells in the lungs and to damage to the
lung epithelial cells [18]. Acute lung dysfunction has also
been documented immediately after using HNB products.
It may result from bronchospasm, swelling of the mucous
membrane or excessive secretion in the respiratory tract [19].
An in vitro study conducted on human bronchial epithelial
cells showed a higher cytotoxicity of HNB aerosol compared
to e-cigarette aerosol, but less than smoke from conventional
cigarettes [20].

The impact of these products on other organs is also un-
der investigation. Both humans and animals studies have
shown possible hepatotoxic effects that have not been seen
after exposure to cigarette smoke. After a 5-day exposure
to the IQOS aerosol, the level of bilirubin was three times
higher than in abstainers [21]. In combination with alcohol,
which is often abused by smokers, and hepatotoxic drugs,
such as paracetamol, it can have a dangerous effect on the
functioning of the liver.

The scientific community is also examining the impact
of tobacco heaters on oral health. Previous studies have not
shown toxicity to oral fibroblasts and keratinocytes [22],
however, long-term effects need to be monitored. Beneficial
changes in the course of chronic generalized inflammatory
periodontitis have been observed and described in people
who stopped smoking cigarettes and switched to HNB pro-
ducts [23].

Asin the case of e-cigarettes, adolescents and young adults
are most susceptible to addiction to tobacco heaters [24]. In
July 2020, the FDA extended the authorization to trade in
the IQOS product as a product causing reduced exposure to
harmful and potentially harmful toxic substances compared
to traditional cigarettes [25]. According to the manufacturer
of IQOS, their target market is current cigarette smokers [26],
but it is extremely concerning that tobacco heaters are often
used (sometimes even more willingly) by people who have not
used tobacco products before [27]. These products are more
often purchased by men than women [28]. Unfortunately the
use of HTP often becomes an addition and not a replacement
for traditional cigarettes, another way of delivering nicotine,
which consequently reduces the likelihood of quitting the
addiction [29].

There are increasing calls for the ban on smoking in pub-
lic places to apply equally to e-cigarettes and traditional
cigarettes [30].

Finally, it is worth discussing the role of e-cigarettes in
stopping smoking. Quitting this addiction is beneficial for
health at any age, and making this decision before the age of
40 reduces the risk of death related to continued smoking by
about 90% [31]. Analyzing scientific publications, informa-
tion is found on greater satisfaction from quitting smoking
using e-cigarettes than nicotine replacement therapy (NRT),
which results from the pleasant taste of these products as well
as their shape, which allows maintaining the sensations and
reflexes similar to conventional smoking [32].

Addicts who decided to stop smoking with the use of
e-cigarettes managed to maintain abstinence longer than
in the case of a group of people using only NRT products
available without a prescription [33]. Despite the potential
use of using e-cigarettes to quit smoking, this topic requires
further research due to the previously presented, possible
negative effects associated with their use. Moreover, the
risk of simultaneous use of e-cigarettes and conventional
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cigarettes as a result of a failed attempt to quit smoking
cannot be ignored, which in turn may lead to even more
adverse effects [32].

CONCLUSIONS

Regrettably, both types of presented products — undoubtedly
attractive, especially for young people and widely available
and becoming more and more popular - provide the body
with highly addictive nicotine, leading to the need for regular
smoking, which in turn may end in nicotinism and reaching
for conventional cigarettes.

Currently, there is still a lack of studies assessing the long-
-term health effects of using e-cigarettes and tobacco heaters,
and a more accurate comparison of the harmfulness of these
products. There is also no evidence that replacing conven-
tional cigarettes with their more modern counterparts will
significantly reduce the number of tobacco-related diseases.
The possibility of causing other, hitherto unknown organ
damage also requires further analysis.

While the new products can satisfactorily replace the smo-
king experience and reduce exposure to toxic substances,
they are not completely safe for health and are not an ideal
alternative to cigarettes or as a quitting aid — possibly leading
to concomitant use of conventional tobacco products and
their newer alternatives.

The risk of using e-cigarettes or tobacco heaters by people
who have not previously smoked should be emphasized, ta-
king into account the fact that this decision may be conditio-
ned by fashion or the belief that these products are harmless.
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