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Abstract 

 Various approaches are employed for treating smoking dependence, involving both non-pharmacological as well as 

pharmacological treatments. To compare nicotine inhaler and/or bupropion on smoking cessation when given alone or in 

combination. This prospective randomized comparative study involved 90 smokers aged from 18 to 65 years old, both sexes, 

smoking at least ten cigarettes daily for one year. The participants divided equally into three groups: Group N: received sixteen 

cartridges of nicotine inhaler daily. Group B: received bupropion 150 mg a day one before their intended quit date then 150 mg two 

times each day for two to eight weeks. Group NB: received both nicotine inhaler as well as bupropion. The overall Fagerström score 

in group N was 5.3 ± 2.94, group B was 5.2 ± 2.92, and in group NB was 5.7 ± 2.9 with insignificantly varance among all groups. 

Prevalence smoking cessation were significantly greater within group NB as opposed to group N as well as group B (P value <0.05) 

and exhibited insignificant variation among group N as well as group B at 1, 2 and 3 months. Utilizing nicotine inhaler in conjunction 

with bupropion treatment yielded a rise in smoking cessation rates. 
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1. Introduction 

 Smoking is a chronic condition, linked to addiction 

mostly caused by nicotine. Smokers, on average, exhibit a life 

expectancy of ten years less as opposed to non-smokers. 

Additionally, almost half of smokers develop a 20 years’ 

reduction in their overall life quality prior to death due to 

diseases directly induced by smoking [1-2]. Along with its 

role in the development of various cancer types, particularly 

in lungs, smoking is also the primary aetiology of chronic 

respiratory diseases, involving chronic obstructive 

pulmonary disease (COPD), and a significant factor in 

cardiovascular diseases, involving myocardial infraction 

(MI), stroke, as well as peripheral arterial diseases. Among 

those having hypertension, even with appropriate blood 

pressure management, smoking shown to be independently 

linked to earlier atherosclerosis’ indicators [3-4]. Various 

treatments exist for treating smoking addiction, involving 

non-pharmacological approaches such as behavioural 

counselling, as well as pharmacological such as varenicline, 

bupropion, as along with  cytisine [5]. Nicotine oral 

inhalation is utilized as an aid for smoking cessation. It is 

advisable to combine nicotine oral inhalation along with a 

smoking cessation program. Nicotine inhalation belongs to a 

category of drugs known as smoking cessation aids. Its 

mechanism of action involves nicotine administration for 

alleviating withdrawal symptoms linked to smoking cessation 

as well as diminishing cigarettes’ craving [6].  

 Bupropion is an atypical antidepressant. The precise 

mechanism by which bupropion exerts its antidepressant 

effect remains not completely comprehended. However, it is 

known that bupropion hinders the reuptake of dopamine, 

noradrenaline, as well as serotonin in z cerebral nervous 

system (CNS). Additionally, it acts as a non-competitive 

antagonist of nicotine receptors & at elevated concentrations, 

suppresses the noradrenergic neurons’ activity in the locus 

coeruleus [7]. The specific mechanism responsible its 

antismoking efficacy remains uncertain. Nevertheless, it is 

probable that it could prevent the dopamine as well as 

noradrenaline levels’ decrease in the CNS during nicotine 

withdrawal. Bupropion’s antismoking efficacy seems to be 

independent of its depressive properties, since it exhibits 

equal effectiveness in helping smokers quit, regardless of 

whether they have depression or not [8]. The United States 

Public Health Service Clinical Practice Guideline 

recommends utilizing nicotine inhaler as well as bupropion 

as the first drugs of choice. The nicotine inhaler’s efficacy in 

promoting smoking cessation among smokers was proven. 

Combining a nicotine inhaler along with bupropion in 

treatment yielded greater rates of smoking cessation. [6]. Few 

research has investigated the combination of nicotine inhalers 
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with bupropion for smoking cessation. Therefore, this 

research was aimed at evaluation nicotine inhaler and/or 

bupropion impact on smoking cessation. 

 

2. Patients and Methods 

 Our prospective randomized comparative study 

involved 90 smokers aged from 18 to 65 years old, both sexes, 

smoking at least ten cigarettes daily for a year. Exclusion 

criteria involved pregnancy or breast-feeding during study 

entry, utilizing either pharmacological or behavioural 

therapies for smoking cessation, utilizing tobacco products 

except  cigarettes within a month prior to our research, those 

having prior allergies to nicotine, bupropion, or menthol (the 

nicotine inhaler contains menthol), unstable angina or MI 

within the last 3 months, a prior or present bulimia or anorexia 

nervosa, seizure disorders, severe head trauma, or other 

conditions, making them more prone to develop seizures, as 

well as actively dependent on any substance other than 

nicotine during the last twelve months, or, consuming 

antipsychotics, antidepressants, theophylline, systemic 

corticosteroids, antiepileptic drugs, or a monoamine oxidase 

inhibitor (due to possible interactions with bupropion).  

 

2.1. Randomization and blindness 

 The participants went through an equal 

categorization into three groups utilizing computer generated 

random number.  Group N: (Nicotine inhaler): participant 

received sixteen cartridges of nicotine inhaler daily. Group B: 

(bupropion): participant received bupropion 150 mg daily one 

before their intended quit date then 150 mg two times each 

day for two to eight weeks. Group NB: (Nicotine inhaler and 

bupropion): participant received both nicotine inhaler and 

bupropion. All subjects went through a comprehensive 

history taking gathering, medical history for exclusion 

criteria, clinical assessment, and laboratory investigation. 

 

2.2. Nicotine inhaler  

 Patients were given no less than four and no more 

than 20 inhalers/day. The dosage of inhaler utilized is not 

predetermined; intake was a function of inhalers’ number 

utilized * uses’ number per inhaler * puffs’ number per use. 

To emphasize the need of frequent inhalation, we instructed 

participants to utilize at least 4 inhalers daily, administering 

each inhaler five times with 100 puffs each usage. This totals 

to 2000 puffs (4 * 5 * 100). Participants were directed to take 

shallow puffs along with switching to another inhaler in case 

they perceived it to be ineffective. An inhaler is deemed 

inactive following four hundred puffs, one day after being 

opened, or when participants perceive an efficacy loss. 

Participants were granted permission to utilize inhalers for a 

maximum duration of 6 months. A protocol for discontinuing 

the inhalers’ usage was implemented following three months. 

During that period, subjects were given supplies at 75%, 

50%, and 25% of their typical three-month consumption 

levels. This gradual reduction in supply occurred on a 

monthly basis during the last three months of the 

pharmacological therapy. Individuals were responsible for 

implementing the weaning process. At baseline, we assessed 

the nicotine dependence severity utilizing the Fagerström test 

for nicotine dependence (FTND). Possible scores of the 

FTND fall between 0 and 10, score of zero to three exhibits 

low dependence, four to six exhibiting moderate dependence, 

while a score from seven to ten exhibits high dependence 

(Table 1) [9]. The overall FTND score was the research’s 

primary outcome, while the secondary outcomes involved the 

smoking cessation attempts frequency as well as prevalence 

smoking abstinence. 

 

2.3. Sample Size Calculation 

 The sample size calculation was done by G*Power 

3.1.9.2 (Universitat Kiel, Germany). We performed a pilot 

study (10 cases in each group), and we found that Prevalence 

smoking abstinence at 1 month was 10% in group B and 40% 

in group NB. The sample size was based on the following 

considerations: 95% confidence limit, 90% power of the 

study, group ratio 1:1:1, and four cases were added to each 

group to overcome dropout. Therefore, we recruited 30 

patients in each group. 

 

2.4. Statistical analysis 

 The statistical analysis performed using SPSS v27 

(IBM©, Chicago, IL, USA). Shapiro-Wilks test as well as 

histograms were utilized for assessing the normality of the 

distribution of data. Quantitative parametric data were 

presented as mean as well as standard deviation (SD) then 

went through analysis utilizing ANOVA (F) test. Qualitative 

variables were presented as frequency as well as percentage 

(%) and were analyzed utilizing the Chi-square test. A 2 tailed 

P value < 0.05 was deemed to be statistically significant. 

 

3. Results and discussion 

3.1. Results 

 Regarding our research, around 109 cases were 

evaluated for eligibility, 12 cases did not match our 

requirements as well as 7 others did not agree to take part in 

our research. The remaining 90 participants went through a 

random categorization into 3 equal groups (30 participants 

within each). All of them went through a follow-up period as 

well as statistical analysis. Demographic data and educational 

level exhibited an insignificant variation among all 3 groups 

Table 2. Age started smoking, number cigarettes smoked, and 

number of times tried to stop smoking were insignificantly 

varied among all groups. Overall Fagerström score exhibited 

insignificant variations among all groups Table 3. Prevalence 

smoking abstinence was insignificantly varied between group 

N as well as group B at 1 month, 2 months and 3 months and 

were significantly greater within group NB as opposed to 

group N as well as group B (P value <0.05) Table 4. 

 

3.2. Discussion 

 The nicotine inhaler operates on the principle of 

nicotine replacement therapy (NRT), which is designed to 

ease process of smoking cessation by delivering controlled 

doses of nicotine without the harmful tar and chemicals found 

in tobacco smoke. Unlike traditional cigarettes, the inhaler 

doesn't burn or produce smoke; instead, it contains a 

replaceable cartridge that houses a porous plug saturated with 

nicotine [10]. When a user draws on the mouthpiece of the 

inhaler, air is pulled through cartridge, vaporizing nicotine. 

The user then inhales this nicotine-laden vapour, providing a 

sensation similar to smoking. This controlled delivery helps 

manage withdrawal symptoms and cravings, enabling 

smokers to steadily decrease their nicotine’s dependence 

[11]. It is worth mentioning that however referred to as an 

"inhaler," most of nicotine is really delivered to mouth (36%) 

as well as oesophagus and stomach (36%) [12-13]. 
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Figure 1: CONSORT flowchart of the enrolled patients. 

 

Table 1: Fagerström test for nicotine dependence (FTND) [9] 

1. What is the time interval between waking up and smoking your first cigarette? 

- After five minutes (three points) 

- From six to half an hour (two points) 

- From half an hour to one hour (one point) 

- After one hour (zero points) 

2. Do you struggle to abstain from smoking in locations where it is prohibited, such as in churches, libraries, cinemas, trains, 

as well as restaurants)? 

- Yes (one point) 

- No (zero points) 

3. Which cigarette would you find most difficult to quit? 

- First cigarette in the morning (one point) 

- All others (zero points) 

4. What is your daily cigarette consumption? 

- Ten cigarettes or less (zero points) 

- From eleven to twenty cigarettes (one point) 

- From twenty-one to thirty cigarettes (two points) 

- More than thirty cigarettes (three points) 

5. Do you exhibit a higher frequency of smoking during the first hours after awakening compared to the rest of the day? 

- Yes (one point) 

- No (zero points) 

6. Do you engage in smoking even when you are extremely sick, while spending most of your day confined to bed?? 

- Yes (one point) 

- No (zero points) 
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Table 2: Demographic data and educational level of all groups 

 Group N 

 (n=30) 

Group B 

 (n=30) 

Group NB 

 (n=30) 
P value 

Age (years) 47.2 ± 13.44 41.6 ± 13.37 42.5 ± 13.26 0.223 

Sex 
Male 11 (36.67%) 18 (60%) 19 (63.33%) 

0.079 
Female 19 (63.33%) 12 (40%) 11 (36.67%) 

Weight (kg) 77.3 ± 8.71 74.3 ± 9.6 73.5 ± 6.98 0.191 

Height (m) 1.67 ± 0.08 1.68 ± 0.08 1.66 ± 0.07 0.468 

BMI (kg/m2) 27.9 ± 4.13 26.4 ± 4.3 26.9 ± 3.1 0.340 

Educational level 

 

Primary education 5 (16.67%) 7 (23.33%) 11 (36.67%) 

0.372 
Diploma graduate 9 (30%) 11 (36.67%) 8 (26.67%) 

Secondary education 10 (33.33%) 4 (13.33%) 6 (20%) 

Graduated college 6 (20%) 8 (26.67%) 5 (16.67%) 

Data are displayed as mean ± SD or frequency (%), BMI: Body mass index. 

 

Table 3: Age started smoking, cigarettes’ number smoked daily, times tried to cessate, and Overall fagerström score smoking of 

all groups 

 Group N 

 (n=30) 

Group B 

 (n=30) 

Group NB 

(n=30) 
P value 

Age started smoking (years) 18.8 ± 5.47 19.6 ± 4.45 19.8 ± 4.05 0.684 

Number of cigarettes smoked per day 25.1 ± 8.54 28.8 ± 4.15 28.7 ± 8.24 0.087 

Number of times tried to stop smoking 3.4 ± 1.28 3.5 ± 1.04 2.9 ± 0.99 0.103 

Overall Fagerström score 5.3 ± 2.94 5.2 ± 2.92 5.7 ± 2.9 0.772 

Data are displayed as mean ± SD.  

 

Table 4: Prevalence smoking abstinence of all groups 

 Group N 

 (n=30) 

Group B 

 (n=30) 

Group NB 

 (n=30) 
P value Post hoc 

At 1 month 3 (10%) 5 (16.67%) 13 (43.33%) 0.005* 

P1=0.448 

P2=0.004* 

P3=0.024* 

At 2 months 2 (6.67%) 3 (10%) 11 (36.67%) 0.004* 

P1=0.640 

P2=0.005* 

P3=0.015* 

At 3 months 1 (3.33%) 2 (6.67%) 9 (30%) 0.004* 

P1=0.554 

P2=0.006* 

P3=0.020* 

Data are displayed as number or frequency (%). *Significant as p value ≤0.05. P1: P value among group N as well as group B, P2: 

P value among group N as well as group NB, P3: P value among group B as well as group NB. 

 

 Only a small fraction of nicotine, around four per 

cent, reaches the lungs. Due to the fact that absorption occurs 

mostly via oral mucosa, rate of absorption remains 

comparable to that of nicotine gum. Inhaler cartridge contains 

10 mg of nicotine, with a maximum delivery of 4mg and 

absorption of 2mg by regular “puffing” [14]. One of the key 

advantages of the nicotine inhaler is its ability to mimic the 

behavioural aspects of smoking. Many individuals find 

comfort in the hand-to-mouth action associated with 

smoking, as well as the inhaler offers to maintain this ritual 

without the harmful effects of tobacco. The inhaler provides 

a regulated and predictable nicotine supply [10]. This 

controlled approach helps users avoid the peaks as well as 

valleys of nicotine levels experienced with smoking, reducing 

likelihood of intense cravings. By eliminating the combustion 

process, the inhaler minimizes exposure to the harmful 

chemicals and carcinogens present in tobacco smoke. This 

makes it a safer alternative for those seeking to quit smoking 

[15]. Some users may experience mild irritation in the throat 

or mouth when using the inhaler. This side effect is generally 

temporary and tends to improve with continued use [16]. 

While inhaler addresses behavioural aspects of smoking, 

some individuals may find it less satisfying than traditional 

cigarettes. It's essential for users to be patient and give 

themselves time to adapt to new method [15]. 

 Bupropion's efficacy in smoking cessation lies in its 

impact on neurotransmitters, particularly dopamine and 

norepinephrine, within the brain. Unlike NRTs that provide a 

controlled dose of nicotine, bupropion is non-nicotine based. 

Its mechanism of action involves inhibiting the reuptake of 

dopamine and norepinephrine, thereby elevating their levels 

in brain. This action is thought to mitigate the withdrawal 

symptoms and cravings associated with nicotine dependence, 

contributing to a higher likelihood of successful smoking 

cessation [17]. Bupropion offers a non-nicotine approach to 

smoking cessation. This is particularly beneficial for 

individuals who prefer to break free from nicotine 

dependence without using replacement substances. By 

affecting neurotransmitters associated with pleasure and 

reward, bupropion not only helps manage withdrawal 

symptoms but also addresses psychological aspects of 

smoking addiction. This dual action makes it a 

comprehensive tool in treatment of tobacco dependence [18]. 

Extended-release formulations of bupropion allow for once-
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daily dosing, improving adherence and convenience for 

individuals undergoing smoking cessation [19]. According to 

our results, prevalence smoking abstinence exhibited 

insignificant difference b/w group N as well as group B at 1 

month, 2 months and 3 months and were significantly greater 

within group NB as opposed to group N as well as group B. 

 Combining a nicotine inhaler along with bupropion 

emerges as a powerful instrument in the arsenal against 

tobacco dependence. By integrating controlled nicotine 

replacement with neurochemical modulation, this approach 

offers a multifaceted strategy, increasing the chances of 

successful smoking cessation. As always, individualized care 

and professional guidance play pivotal roles in optimizing the 

benefits of this combination, emphasizing the importance of 

a holistic approach to breaking the cycle of tobacco addiction 

[6]. Our findings aligned with Croghan et al. [6] reporting that 

utilizing both a nicotine inhaler as well as bupropion in 

combination yielded a higher rate of smoking cessation. 

Prior research has also shown that the combined therapy of a 

nicotine patch as well as bupropion resulted in greater 

prolonged rates of smoking cessation as opposed to 

utilizing  either one of these treatments [20]. Benli  et al. [21] 

showed that the smoking cessation rate in the bupropion 

group was judged to be 6.2% after one year. Nevertheless, 

when utilizing the 'point prevalence abstinence' test of the 

American Public Health Service for assessing the smoking 

cessation success in the last seven days at one year, the rates 

of success were found to be 20.5% for varenicline and 18.6% 

for bupropion. No significant statistical variation was seen 

between the treatments.  

 A prior systematic review by Siskind et al. [22], 

showed that the combination therapy was superior to 

bupropion or other single forms of NRT. In another 

systematic review which examined 10 studies, findings 

suggested that varenicline groups achieved higher rates of 

abstinence compared to both NRT and placebo, bupropion 

and NRT were of similar effectiveness, and bupropion and 

varenicline both had higher abstinence rates compared to 

placebo [21]. According to a prior research by Sheffer et al. 

[23] completion rate of a 3-month treatment exhibited 40%. 

Additionally, successful therapy usage linked to 

communication maintenance. Proactive calls have yielded a 

rise in success rate [24]. A recent RCT addressed,  overall 

success rate of NRT, bupropion, a combination of NRT and 

bupropion, as well as a placebo exhibited 14% at 3 months 

while 8% at 6 months. There was no statistically significant 

variation documented among the intervention groups (NRT, 

bupropion, or their combination) as well as the placebo group 

at 3 and 6 months in terms of success rate. The success rates 

exhibited 8%, 12%, 8%, and 28% at 3 months, and 8%, 12%, 

0%, and 12% at 6 months, respectively [25]. Limitations 

involve a modest sample size, a single-centered study, a 

limited follow-up timeframe, as well as not estimating 

negative events linked to techniques utilized. 

 

4. Conclusions 

 The nicotine inhaler stands as a valuable tool in the 

arsenal against tobacco dependence. Combining nicotine 

inhaler along with bupropion therapy yielded a better result 

in smoking cessation rates. 
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