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Nicotine addiction and smoking are chronic conditions that increase the risk of various 
diseases, including cardiovascular diseases and cancer. Hence, it is highly recommended for 
all nicotine addicts to quit smoking. Pharmacotherapy along with psychotherapy is important 
in helping people quit smoking. Several medications, such as nicotine replacement therapy, 
varenicline, and bupropion are used for this purpose. Different delivery systems for nicotine 
replacement therapy are available, such as transdermal patches, gums, lozenges, and sublingual 
tablets. Bupropion and varenicline are widely used as therapeutic options in smoking cessation 
pharmacotherapy. In this paper, we have reviewed the clinical use of pharmacotherapeutic 
options available to aid smoking cessation in patients.
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Introduction 

he prevalence of smoking worldwide is 
reported at 32.6% in males and 6.5% in 
females and about 7 million deaths annu-
ally are because of smoking [1]. Smoking 
cessation is the act of stopping smoking 
and overcoming nicotine addiction. It is a 
crucial step toward enhancing the overall 

health status and reducing the risk of assorted smoking-
related diseases. However, ceasing smoking can be chal-
lenging due to the addictive nature of nicotine. Smoking 
cessation pharmacotherapy refers to the use of medica-
tions to help in the process of quitting smoking [2]. 

A recent review of workplace smoking cessation pro-
grams discovered that individual counseling, group 
therapy, pharmacotherapy, and multiple intervention 
programs were all associated with more elevated cessa-
tion rates than minimal or no treatment [3, 4]. Accord-
ing to Cochrane reviews, nicotine replacement therapy 
and non-nicotine pharmacotherapies, such as bupropion 
and varenicline can help individuals stop smoking [5]. 
Therefore, pharmacotherapy may be helpful in these pa-
tients [2].

The most effective approach for physicians to manage 
patients seeking smoking cessation involves counseling 
and pharmacotherapy. This combinatory method is more 
successful than each method alone [3, 4]. Increasing the 
knowledge of healthcare providers on the specifications 
of different therapeutic options as part of smoking cessa-
tion plans is necessary. This review provides a summary 
of the studies and clinical data on specific pharmacother-
apy options used to treat nicotine dependence as well as 
other medical treatments.

Understanding Pharmacotherapy in Smok-
ing Cessation

There are several types of medication available for 
smoking cessation. Nicotine replacement therapy is a 
common form of pharmacotherapy that involves deliv-
ering a controlled dose of nicotine to reduce withdrawal 
symptoms and cravings [2]. Bupropion is an antidepres-
sant that can be an alternative medication for reducing 
nicotine cravings and withdrawal symptoms. Combining 
pharmacotherapy with behavioral interventions, such 
as counseling or group therapy, is more effective than 
using either intervention alone [3]. Smoking cessation 
pharmacotherapy and medication, in combination with 
behavioral interventions, offer a highly effective ap-
proach for individuals looking to quit smoking [6]. This 

approach tackles both the physical and psychological as-
pects of nicotine addiction, thereby increasing the chanc-
es of successful smoking cessation. One of the studies 
mentioned in the literature maintained that combining 
nicotine replacement therapy with continuous counsel-
ing resulted in successful smoking cessation among par-
ticipants [7].

Types of Smoking Cessation Medication

There are several types of medication available for 
smoking cessation. Nicotine replacement therapy is a 
commonly used pharmacotherapy that supplies a con-
trolled dose of nicotine to decrease cravings and with-
drawal symptoms. Nicotine replacement therapy can 
come in assorted forms, including patches, gum, inhal-
ers, and nasal sprays. These products deliver nicotine 
without the contaminated chemicals found in cigarettes. 
Varenicline, a pharmacotherapy marketed under the 
brand names Champix® and Chantix®, represents a non-
nicotine therapeutic option that mitigates nicotine crav-
ings by blocking the effects of nicotine in the brain [8]. 
Bupropion is another option to treat nicotine cravings in 
patients trying to quit smoking. Both bupropion and var-
enicline are superior to placebo in increasing the odds of 
quitting smoking with significant odds ratios. 

Nicotine replacement therapy

Providing nicotine can minimize nicotine and tobacco 
withdrawal symptoms [9]. Several clinical recommen-
dations suggest nicotine replacement therapy (NRT) as 
the first treatment option for smokers seeking pharmaco-
logical assistance. The goal of NRT is to relieve nicotine 
withdrawal symptoms by providing nicotine without the 
use of tobacco while the individual breaks the behavior 
of cigarette smoking [9]. Depending on the country, NRT 
is either marketed as a transdermal patch or as a buccal 
absorption device (gum, lozenge, nasal spray, inhaler, or 
sublingual pill) [10]. All forms of NRT are comparable 
in effectiveness as individual products [11].

Nicotine transdermal patch (long-act)

In the nicotine transdermal patch formulation, nicotine 
is released from the skin patch. This patch has a slow-
onset, long-acting nicotine delivery pattern that provides 
fairly consistent relief over 24 h but requires several h to 
reach the peak levels [9, 12], which is the most potent 
adhesive in smokers with a higher level of dependence. 
The nicotine patch provides the first nicotine delivery of 
all NRT products and is the simplest form of NRT [13]. 

T
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With the help of doses, users can reduce their nicotine 
consumption over several weeks or more, allowing their 
bodies to adapt to the decreasing doses of nicotine and 
eventually reach a nicotine-free state [9]. This particular 
feature of adaptation makes nicotine patches essential 
to acute NRT formulations. In this formulation, instead 
of using the medicine during the day, the patient only 
needs to apply the patch on their skin in the morning. 
The length of treatment with the nicotine patch is longer 
(more than 8-10 weeks) than other NRT methods. The 
patch may be continued for longer, even indefinitely if 
needed, because NRT is safer than continuing to smoke 
[14]. In a randomized trial of 568 smokers that compared 
eight weeks of nicotine patch therapy with 24 weeks of 
nicotine patch therapy, the more prolonged treatment 
had a higher rate than seven days per week at week 24 
[15]. The patches are usually marketed with recommen-
dations for dose reduction over 12 weeks. Dose reduc-
tion does not improve smoking cessation [16].

Nicotine gum

Nicotine gum is a common short-acting NRT. Based on 
the literature, nicotine consumption is helpful in NRT; 
however, it does not mean that consumption and its ef-
fects are always constant. Contrastingly, the consump-
tion and impact are always consistent. Nicotine gum 
could be based on the argument that different people 
consume different amounts of nicotine gum, depend-
ing on their daily consumption limit, in addition to other 
variables, such as age, body mass index, gene expres-
sion, peak concentration, and age [12, 17].

Nicotine gum includes 2 and 4 mg doses [9]. Studies 
recommend that patients consume at least one nicotine 
gum when they wake up and whenever they feel the 
urge to smoke. Meanwhile, patients gradually reduce 
consumption over the following six weeks for a mini-
mum treatment period of three months [10]. The act of 
chewing this particular gum results in the release of nico-
tine, which is then absorbed through the oral mucosa. 
In addition, if the gum is chewed too quickly, irritation 
of the stomach and esophagus may occur. The nicotine 
absorbed from the gastrointestinal tract is primarily me-
tabolized by the liver [18]. Furthermore, too rapid chew-
ing may result in too much nicotine release which may 
bother the patient. The method of chew and park is the 
most accepted method of using nicotine gums and re-
sults in stable concentrations of nicotine based on the 
patients’ receptors [17].

Nicotine lozenges

Nicotine lozenges are a common short-acting NRT 
product that can be used instead of nicotine for patients 
who need intermittent doses and periods of nicotine but 
are unable to chew gum for several disruptive individu-
als, such as individuals with maxillofacial gum disorders 
and teeth [12, 16, 19].

Nicotine lozenges are available in doses of 1, 2, and 4 
mg [10]. There is a significant reduction in tobacco use 
compared to the amount used in the first two weeks of 
use. Smokeless tobacco users tolerate and approve nico-
tine lozenges [20].

The nicotine lozenge is administered by placing it in 
the mouth and allowing it to dissolve for 30 min without 
chewing. The dosage is similar to that of nicotine gum 
and should be gradually reduced over six weeks until the 
desired number of tablets per day is achieved. This for-
mulation has side effects, including mouth burning and 
nicotine-related side effects, such as abdominal pain, nau-
sea, vomiting, diarrhea, headache, and palpitations [16].

Nicotine nasal spray

Nicotine nasal spray is the fastest delivery method to 
the patient because this formulation delivers nicotine 
aqueous solution to the nasal mucosa. The increase in 
nicotine levels caused by the use of nicotine nasal spray 
is much higher than other NRT methods (the maximum 
nicotine level in the body is reached within 10 min of 
use) and is more accurate than the changes in nicotine 
consumed during smoking [10, 12, 17]. Studies show 
that nicotine patches and nasal sprays reduce fetal expo-
sures compared to smoking [21].

The use of this product typically lasts for approximate-
ly three months but may have various side effects, such 
as nose and throat irritation, rhinitis, sneezing, and tear-
ing. Nasal irritation is a common issue that affects 94% 
of patients within the first two days of use and persists 
in 81% of patients after three weeks of treatment [22].

Oral inhaler of nicotine

A nicotine inhaler consists of a mouthpiece and a plas-
tic cartridge containing 10 mg of nicotine [9, 16]. It 
can be sprayed in the mouth (should not be inhaled or 
swallowed for some time). This method can be used in 
patients who have cravings for smoking. The speed of 
absorption through an inhaler is similar to that of nico-
tine gum [23].
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Its use can lead to common side effects, including hic-
cups, throat movement, and nausea. Conducted studies 
to determine whether the use of oral nicotine inhalers 
could lead to reductions in substance use concluded that 
nicotine inhalants effectively and safely reduced smok-
ing over 24 months [15, 24].

Sublingual tablet

Sublingual tablets are taken sublingually with no need 
to chew. They usually take 30 min to dissolve. Patients 
who are highly addicted to nicotine can use two sublin-
gual tablets (a total of 4 mg) per dose. This formulation’s 
side effects include sore mouth or throat and dry or burn-
ing mouth [10, 12, 25].

Varenicline

Varenicline is a partial α4β2 nicotinic acetylcholine re-
ceptor agonist [26]. Dopamine (the main neurotransmit-
ter associated with nicotine use) can be released through 
this receptor, and this mechanism can reduce withdrawal 
[8, 16]. Varenicline may be used continuously for up to 
six months of abstinence if well tolerated [27, 28]; how-
ever, a longer preload period of up to five weeks before 
the quit date is also recommended to achieve abstinence 
therapy [27]. 

Varenicline can cause common side effects, such as 
nausea, insomnia, strange nightmares, headache, naso-
pharyngitis, and dry mouth [29]. Varenicline dose reduc-
tion can minimize adverse effects, especially nausea. Pa-
tients who have previously experienced significant skin 
reactions and hypersensitive responses to varenicline 
should not use it. Considering the importance of chronic 
obstructive pulmonary disease (COPD) disease in pa-
tients addicted to smoking, clinical studies show that 
varenicline is safe for tobacco users with COPD [30].

Despite earlier concerns, subsequent data suggest that 
varenicline does not cause as many neuropsychiatric side 
effects as compared to nicotine replacement or bupro-
pion. Additionally, clinical trials indicate that varenicline 
does not raise the risk of suicide or suicide ideation, de-
pression, aggression, or death compared to the drug [31].

The potential risk of disease from varenicline is less 
than the risk of continuing to smoke and it does not ap-
pear to increase the risk of heart disease in patients with 
cardiovascular disease (CVD) [32]. A randomized trial 
of 714 smokers with stable CVD showed no difference 
in mortality or major cardiovascular events at week 52 in 
those assigned to 12 weeks of varenicline [33].

A review of varenicline vs drug efficacy showed that 
varenicline (as monotherapy and in combination with 
other drug therapies, especially bupropion) was superior 
to counseling or placebo in achieving smoking cessation 
[34]. Also, compared to other therapeutic drugs, vareni-
cline is superior to bupropion, e-cigarettes, single-agent 
NRT, cytisine, and values with combined NRT [35-37].

Bupropion

Bupropion is a drug that helps stop smoking in depressed 
or non-depressed smokers. Bupropion’s mechanism of 
action for smoking cessation is unknown; however, bu-
propion works by increasing noradrenergic and dopami-
nergic activity in the central nervous system [9, 38, 39].

In the context of smoking cessation assistance, sus-
tained-release bupropion requires five to seven days for 
blood levels to achieve a steady state. Research studies 
have suggested that a treatment course spanning at least 
12 weeks can significantly decrease the probability of 
relapse. Therefore, it is strongly recommended that indi-
viduals consider a longer period of treatment to improve 
their chances of success [16, 38, 39].

The most common side effects of bupropion are insom-
nia, restlessness, dry mouth, nausea and vomiting, and 
headache. Considering that COPD and CVD diseases 
are more prevalent in smokers, a review of studies shows 
that bupropion is safe and stable for use in people with 
CVD and COPD for smoking cessation.

The review of studies for the efficacy of bupropion 
against drugs showed that smoking cessation was more 
effective in a six-month follow-up with bupropion 
monotherapy than placebo or no psychiatric treatment 
[12, 40]. Also, the effectiveness of bupropion is equiva-
lent to a single NRT; however, it has lower effectiveness 
than varenicline and combined NRT [41, 42].

Time to Consider Pharmacotherapy in 
Smoking Cessation

Smoking cessation can reduce the risk of premature 
death and improve the quality of life for smokers. People 
who smoke and quit smoking by the age of 40 have a 
longer life expectancy [6]. Meanwhile, individuals who 
quit smoking after age 70 or after developing tobacco-
related diseases can still benefit from reduced mortality. 
For people who smoke, it is never too late to achieve the 
benefits of smoking cessation; accordingly, group smok-
ing cessation interventions double quit rates at a 6-month 
follow-up [43]. Implementation of group-based smoking 

Asadi S, et al. Smoking Cessation Pharmacotherapy. THJ. 2023; 2(4):155-162.

 [
 D

O
I:

 1
0.

32
59

8/
th

j.2
.4

.2
9.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 th

j.h
um

s.
ac

.ir
 o

n 
20

24
-0

5-
09

 ]
 

                               4 / 8

https://thj.hums.ac.ir/
http://dx.doi.org/10.32598/thj.2.4.29.1
https://thj.hums.ac.ir/article-1-21-en.html


159

December 2023, Volume 2, Number 4

cessation programs, which include multiple behavioral 
interventions, is recommended for effective smoking 
cessation care [12, 44].

Future Trends in Smoking Cessation Phar-
macotherapy

Studies in personalized medicine centers and genetic 
studies show that systemic glycogens, including hypo-
cretin, endogenous opioids, and GABA, play a role in 
the effects of nicotine changes. These findings have led 
to the development of compounds that effectively regu-
late nicotine-related behaviors, such as using methods re-
lated to mGluR2/5 and GABAB receptors, which show 
better properties and fewer side effects compared to ago-
nists and antagonists. Also, they are now beginning to be 
evaluated for efficacy in clinical trials. Therefore, these 
recent advances in our knowledge of the neural mecha-
nisms involved in nicotine will hopefully translate into 
new drugs and smoking cessation [45, 46]. In addition, 
new pharmacologic agents to aid smoking cessation are 
in the early stages of clinical trials. In particular, acetyl-
cholinesterase inhibitors and N-acetylcysteine have a 
positive effect on smoking cessation compared to pla-
cebo control groups and groups receiving usual smoking 
cessation treatments in clinical trials [44].

Conclusions and Recommendations for 
Smoking Cessation

Cigarette smoking addiction remains a critical world-
wide health issue, supported by robust evidence link-
ing smoking to malignant cell growth in several body 
organs, including but not limited to the oral cavity, phar-
ynx, larynx, and lungs. It is appropriate for all healthcare 
providers to know the smoking status of all individuals 
and to provide relevant and helpful smoking advice to 
all patients. One of the most important steps for smoking 
cessation is pharmacotherapy. Over the years, the effec-
tiveness of various smoking cessation interventions has 
been investigated worldwide. Pharmacological interven-
tions including NRT, bupropion, and varenicline, as well 
as new pharmacotherapies, such as personalized medi-
cine and the use of immunological drugs in smoking 
cessation, have shown beneficial evidence. It is recom-
mended to design clinical studies to evaluate the effec-
tiveness of different combinations of medication classes 
in smoking cessation. Also, we recommend evaluating 
the long-term effect of smoking cessation pharmacother-
apy on the healthcare of the patients.
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