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Abstract

Nicotine, a potent psychoactive alkaloid found in tobacco leaves, is recognized for its high
addictive potential, contributing to over 8 million deaths annually according to the World
Health Organization. This article explores the complexities of nicotine addiction, highlighting
its dual nature as both a learned behavior and a physical dependence. Despite approximately
70% of smokers expressing a desire to quit, achieving long-term cessation often requires
multiple attempts, typically around six. Nicotine replacement therapy has been shown to
enhance cessation success rates significantly, with various forms available, including skin
patches, chewing gum, nasal and oral sprays, inhalers, lozenges, and tablets. Personalized
dosing and combined pharmacotherapy with behavioral support are recommended for optimal
outcomes. However, the rise of electronic cigarettes (e-cigarettes) as an alternative to
traditional smoking has introduced new opportunities in smoking cessation efforts. While e-
cigarettes are marketed as safer alternatives, their effectiveness in promoting long-term
abstinence remains contentious, with studies indicating that they may aid short-term cessation
but not necessarily improve long-term quitting rates. The impact of electronic cigarettes on
smoking cessation also remains controversial, taking into consideration how little today's
medicine does know about the long-term side effects of using e-cigarettes. This article
emphasizes the importance of a comprehensive approach to treating nicotine addiction,
combining pharmacotherapy with behavioral support, and highlights the need for further

research to evaluate the long-term safety and efficacy of e-cigarettes as cessation tools.
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The aim of the study:

The aim of this study is to review the literature from the last 10 years regarding the
effectiveness of smoking cessation in tobacco smoking. We focus only on the usage of
nicotine replacement therapy and electronic cigarettes. Based on the analysis of available
research and data, we will attempt to answer the question of which is a more successful
method for smoking cessation.

Introduction

Nicotine is the psychoactive agent found in tobacco leaves, where this alkaloid serves as an
insecticide. According to the World Health Organisation, nicotine is highly addictive and
makes every year more than 8 million people die from its use[1]. Among flavorings and non-
nicotine compounds, nicotine is only one of a few substances contained in cigarettes, that can
influence the addictive potential of tobacco[2,3]. Tobacco smoking is a learned behavior and
also a physical nicotine dependence. Around 70% of people suffering from this chronic
disorder want to quit smoking. Unfortunately, it usually takes approximately 6 attempts before
achieving cessation for a long time [4]. Nicotine replacement therapy can help smokers quit,
but it is becoming more popular that people use electronic cigarettes instead, for smoking
cessation [5,6]. Much research addresses the subject because e-cigarettes are relatively new
and the outcomes of their use are still proceeding.

Nicotine withdrawal syndrome

Quitting smoking after chronic tobacco use results in a well-described withdrawal syndrome.
The intensity of these withdrawal symptoms is greatly influenced by the method of nicotine
consumption. A withdrawal syndrome occurs 4 to 24 hours after stopping the use of nicotine
products, particularly for those who have been using them regularly. Symptoms typically
reach their highest intensity around the third day and gradually diminish over the next three to
four weeks. We can distinguish 3 main groups of nicotine withdrawal symptoms: affective,

somatic, and cognitive. The diagram below presents the mentioned classification [7,8].



NICOTINE WITHDRAWAL SYMPTOMS

A l T

AFFECTIVE SOMATIC COGNITIVE

« anxiety

» anhedonia
« depression
dysphoria
hyperalgesia
irritability

= tremors

« bradycardia

« gastrointestinal
discomfort

« increased appetite

« difficulty concentrating
+ impaired memory

Figure 1. The above diagram presents nicotine withdrawal symptomes divided into 3 groups : affective, somatic and cognitive.

Nicotine replacement therapy

Nicotine replacement therapy (NRT) aims to simplify the transition from smoking cigarettes
to complete, long-term cessation. Among NRT forms, many products can be listed, such as
skin patches, chewing gum, nasal and oral sprays, inhalers, lozenges, and tablets [9]. The
variety of NRT forms is wide. According to the newest research, all of the commercially
available forms can increase the probability of successful smoking cessation. Some authors
even claim that NRTs increase the rate of quitting by 50 to 70% [10]. The first product
available to customers was transmucosal-delivered nicotine polacrilex (nicotine gum). After
some time (weeks, months) the number of daily doses is reduced gradually and finally no
longer required. This approach may come with patients' compliance troubles. When nicotine
replacement therapy systems control withdrawal symptoms, many people are more likely to
stop the use of NRT, because of the conviction that treatment is no longer needed [10]. Some
research emphasizes that the effectiveness of NRT can highly depend on the personalized
dosage of the used products [11]. Additionally, one research claimed that 4 mg nicotine gum
is more effective than 2 mg, but also suggests that lower-dose nicotine patches and gum may
be less effective than higher doses. Important is also a fact that starting NRT before quitting

may enhance success rates compared to starting on the quit date [12].
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The most successful method described in the literature to quit smoking is a combination of a
few methods [4,9,12]. The authors underline, that the first-line therapy should be a
combination of NRT (pharmacotherapy) and also a behavioral support [4]. Taking into
consideration the fact that the mechanism of tobacco addiction consists of physical nicotine
dependence as well as learned behavior it seems to be natural to focus in treatment both on
pharmacotherapy and behavioral support.

Electronic cigarettes

Electronic cigarettes (e-cigarettes) are battery-powered devices that produce vapor containing
many substances for users to inhale, and simulate the habit of smoking. Due to the great effort
of the tobacco industry and their marketing, they are seen as a safe alternative to smoking [13].
Some authors even call the tobacco/e-cigarette companies the only winners and millions of
addicted people the losers [14]. Therefore over the past years, the most widely used method
for delivering tobacco and nicotine among teenagers in the United States has become e-
cigarettes containing nicotine [15]. Moreover, the research on adolescents in Los Angeles high
schools revealed that the students who had ever used e-cigarettes were more likely to start
using tobacco over the next year [16]. They are often the first step to the smoking habit, and
are also usually seen as a better way than NRT to quit smoking [17]. According to some
research [18], e-cigarettes resulted in greater cessation of tobacco use than counseling alone.
However many of the people who abstained from smoking tobacco were still using electronic
cigarettes. It is also confirmed in results from the research [19] that tobacco smokers using e-
cigarettes were more likely to reduce tobacco intake or even quit smoking. Another research
describes very similar consequences. Participants in a reported group even though they ceased
smoking tobacco cigarettes, continued using electronic cigarettes [20].

On the other hand, one author clearly emphasizes the advantage of the e-cigarettes over the
placebo group and even claims that they have similar effectiveness to the nicotine patches.
Described patients reached better goals in halving their usage of tobacco cigarettes using e-
cigarettes with nicotine than placebo or nicotine patches. The author underlines that the long-
term safety of e-cigarettes is unknown [21]. Furthermore, another article describes moderate-
certainty evidence of the advantage of e-cigarettes with nicotine over NRT and also compared
to e-cigarettes without nicotine [22]. The use of e-cigarettes for smoking cessation did not
lead to higher rates of abstinence at 12 months or longer, which aligns with other findings

described in the article, in which, researchers noted a cessation benefit for e-cigarettes at 6



months, but not at 12 or 18 months [23]. It is claimed that e-cigarettes may help quitting
cigarettes, but only in the short term [23].

E-cigarettes remain controversial among medical and public health communities. Worries
regarding the long-term effects of e-cigarette aerosol components fuel much of the discussion
surrounding their use as smoking cessation aids. Evaluating the exposure of long-term users
to inhaled vapor could provide more clarity on this risk [20].

Health effects of e-cigarettes

Even though we have a high awareness of smoking tobacco's side effects, we do not consider
e-cigarettes in the same way. Many efforts worldwide to stop any form of smoking, ended up
not being the optimal way. The number of tobacco smoking cessations is lower than the
number of new e-cigarette users[24]. Since e-cigarettes entered the United States markets in
2006[25], an increasing number of research has been conducted to examine their influence on
different organs and systems. The described in vitro study regarding oral health side effects
found a range of cellular effects, but less substantial than after exposure to tobacco smoke[26].
The correlation between tobacco smoking and cardiovascular diseases has been well-known
for a long time. The data describing the correlation in e-cigarettes is still limited. The authors
point to cardiovascular harm through the mechanism increasing the risk of thrombosis and
aterosclerosis[27]. Research shows that e-cigarettes lead to blood pressure and heart rate
increase through consumption of e-cigarettes—furthermore oxidative stress, endothelial
dysfunction, changes in vascular tone as well as increased platelet aggregation[24]. Focusing
on lung-associated side effects, the conclusions are similar to the ones drawn regarding the
cardiovascular system, namely research indicates cellular changes, including heightened
oxidative stress, endothelial dysfunction, and compromised immune responses involving
macrophages and neutrophils. Notably, vaping has been linked to significant lung injuries,
although the long-term consequences of such exposure are still unclear. Further studies are
needed to explore the intricate mechanisms of lung injury and the interactions between
harmful inhalants and the host immune system concerning using of e-cigarettes-associated
illnesses[28]. Many aspects of the long-term use of e-cigarettes remain uncertain. Among
others, cancer risk demands more research to understand the full threat of using e-

cigarettes[29].



Conclusion

The main aim of this study was to review the literature from the last 10 years regarding the
effectiveness of smoking cessation in tobacco smoking and attempt to answer the question of
which method focusing on NRT and e-cigarettes is more successful for smoking cessation.
Nicotine addiction remains a significant public health challenge, with millions of people
struggling to overcome and fight addiction each year. While nicotine replacement therapy
(NRT) has proven effective in aiding cessation efforts, the rise of electronic cigarettes presents
both opportunities and challenges in the realm of smoking cessation. A multifaceted approach
that combines NRT, with behavioral support appears to be the most effective strategy for
achieving sustained cessation. Easy access to e-cigarettes remains very disturbing, especially
among adolescents, who at the same time believe they are completely harmless. Although e-
cigarettes may offer a potential pathway for some smokers to reduce or quit their tobacco use,
their long-term safety and efficacy remain uncertain. Additionally, it is essential to underline,
that many people would have never tried traditional tobacco smoking, but they more
willingly reach out for e-cigarettes, which seem to be much safer, but the actual long-term
effects of using them are still unclear and not enough investigated.

Furthermore, ongoing research is essential to fully understand the implications of e-cigarette
use, particularly among younger populations, who may be at risk of developing lifelong
nicotine dependence. Evaluating the exposure of long-term users of e-cigarettes and
substances contained in the inhaled vapor could provide more clarity on this risk. We want to
underline the essence of promoting effective prevention and treatment strategies for nicotine
addiction, ultimately reducing the burden of tobacco-related diseases and improving public

health outcomes.
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