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ABSTRACT
INTRODUCTION Smoking and obesity are leading risk factors for morbidity and 
mortality worldwide. Recent studies have demonstrated the efficacy of glucagon-
like peptide-1 (GLP-1) receptor agonists in reducing weight and improving 
metabolic outcomes. Emerging evidence suggests that these agents may also 
influence reward-related pathways, offering potential benefit for nicotine addiction 
and mitigating post-cessation weight gain. This study aimed to evaluate the 
efficacy of GLP-1 receptor agonists for smoking cessation and their effects on 
post-cessation weight and BMI.
METHODS A systematic review and meta-analysis of randomized controlled trials 
was conducted, with the literature searched through November 2025 in PubMed, 
Scopus, the Cochrane Library, and Web of Science. Eligible studies included adult 
smokers (Population) receiving GLP-1 receptor agonists (Intervention) compared 
with placebo or standard care (Comparator), reporting smoking cessation and/
or post-cessation weight or BMI outcomes (Outcomes). Random-effects models 
were used to pool data, with odds ratios (ORs) for abstinence and weighted mean 
differences (WMDs) for weight and BMI, and heterogeneity assessed using the 
I2 statistic.
RESULTS Of the 751 records screened, 26 full texts were reviewed, and two 
randomized controlled trials (n=337) were included. Compared with placebo, 
GLP-1 receptor agonists showed no significant effect on smoking cessation 
(OR=1.36; 95% CI: 0.55–3.35, p=0.51; I2=66.93%; very low certainty), but 
significantly reduced post-cessation body weight (WMD=4.14 kg, 95% CI: -7.22 
– -1.05, p=0.01; I2=19.93%; low certainty) and BMI (WMD= -1.77 kg/m2, 95% 
CI: -2.20 – -1.34, p=0.00; I2=00.0%; low certainty).
CONCLUSIONS While GLP-1 receptor agonists have revolutionized the treatment 
of diabetes and obesity, their role in smoking cessation remains inconclusive. 
However, reductions in post-cessation weight and BMI highlight their potential as 
adjunctive agents to address weight-related relapse risk. Larger, longer duration 
trials with newer GLP-1 agents are warranted to confirm these findings and clarify 
their role in smoking cessation.
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INTRODUCTION
Smoking is a leading cause of global morbidity and mortality1. An estimated 
1.3 billion people worldwide use tobacco products, 80% of whom are in low- 
and middle-income countries2,3. Smoking is most prevalent in adults aged 25–
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44 years, and the uptake of newer products such as 
e-cigarettes continues to rise in this demographic4. 
In 2019, smoking was responsible for ~7.7 million 
deaths and 200 million disability-adjusted life years 
(DALYs) globally5.

While smoking cessation can mitigate or reverse 
certain consequences of smoking, relapse rates are 
high6. Approximately 75% of smokers relapse within 6 
months7. Behavioral counseling, nicotine replacement 
therapy (NRT), bupropion, and varenicline are 
established smoking cessation interventions8,9. Among 
these, bupropion is a norepinephrine-dopamine 
reuptake inhibitor, while varenicline is a partial agonist 
at the α4β2 nicotinic acetylcholine receptor10. NRTs 
are widely available in forms such as patches, gums, 
and lozenges, typically achieving 6-month abstinence 
rates of 20% to 30%11. Each cessation method comes 
with limitations: bupropion may increase the risk of 
seizures in susceptible populations12, varenicline can 
cause sleep disturbances and vivid dreams13, and NRT 
often leads to weight gain and may not adequately 
address the psychological dependence associated with 
smoking.

A major barrier to long-term smoking abstinence is 
nicotine dependence itself, along with physiological 
and behavioral withdrawal symptoms14. Post-cessation 
weight gain is a frequent and distressing withdrawal 
symptom that can discourage quit attempts and 
increase relapse risk15. Nicotine activates central 
and peripheral nicotinic acetylcholine receptors 
(nAChRs), which modulate both homeostatic feeding 
pathways and reward-related circuits involved in 
appetite and food intake16. Understanding how these 
pathways interact provides a rationale for exploring 
pharmacotherapies that can simultaneously target 
addiction and metabolism.

Glucagon-like peptide-1 (GLP-1) receptor agonists 
are established treatments for type 2 diabetes and 
obesity, demonstrating significant benefits in glycemic 
control, weight reduction, and cardiometabolic 
outcomes17. Their use has expanded rapidly, with 
12% of US adults having ever used and 6% currently 
using one18,19. Beyond their cardiometabolic effects, 
GLP-1 has been shown to improve clinical outcomes 
such as Major Adverse Cardiovascular Events (MACE) 
and Obstructive Sleep Apnea (OSA)20,21. Emerging 
evidence also implicates GLP-1 signaling in reward 

and addiction pathways22. Preclinical data suggest 
that GLP-1 receptor agonists suppress nicotine-
induced dopamine release in mesolimbic regions, 
thereby reducing the reinforcing effects of smoking23. 
Additionally, these agents stimulate insulin secretion 
and reduce energy intake, which may help mitigate 
post-cessation weight gain19,24. Given this dual 
effect on both addiction-related neurocircuitry and 
metabolic regulation, evaluating outcomes such as 
body weight and BMI alongside abstinence provides a 
more comprehensive understanding of the therapeutic 
potential of GLP-1 receptor agonists in smoking 
cessation.

Preliminary human studies support this rationale. 
Trials of exenatide and dulaglutide have demonstrated 
trends toward higher abstinence rates and significant 
reductions in post-cessation weight and BMI25. 
However, while GLP-1 receptor agonists have 
been extensively studied for their effects on weight 
management, their impact on smoking cessation has 
only been investigated in a limited number of trials26. 
While several narrative reviews have discussed 
GLP-1 receptor agonists in substance use disorders 
broadly27-33, no prior systematic review has specifically 
focused on randomized controlled trials (RCT) 
evaluating their effects on smoking cessation. 

Synthesizing the research to date is important for 
several reasons. First, clinicians and researchers are 
increasingly exploring the therapeutic repurposing of 
GLP-1 receptor agonists beyond metabolic disease, 
including their application in addiction medicine. 
Second, ongoing trials listed on ClinicalTrials.
gov34 vary substantially in design, populations, and 
outcomes, highlighting the need for early evidence 
mapping to inform future research directions and 
trial methodology. Third, post-cessation weight gain 
remains one of the strongest predictors of relapse35, 
and understanding whether GLP-1 receptor agonists 
confer metabolic protection during cessation may 
inform tailored interventions. Finally, given the global 
burden of smoking and the limited success of existing 
cessation therapy, early signals of efficacy, even from 
small RCTs, are clinically relevant. 

This systematic review and meta-analysis evaluate 
the efficacy of GLP-1 receptor agonists for smoking 
cessation and their effect on post-cessation weight and 
BMI. By synthesizing available evidence, this study 
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aims to identify research gaps, inform clinical practice, 
and guide the design of future trials exploring GLP-1 
receptor agonists as dual-action therapies for smoking 
cessation and weight management.

METHODS
The current systematic review and meta-analysis 
aimed to evaluate the efficacy of GLP-1 receptor 
agonists as a smoking cessation aid and their impact 
on post-cessation weight and BMI changes. This 
review followed a prospectively registered protocol 
(PROSPERO CRD42024567807) and adhered to 
PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines to ensure 
comprehensive reporting standards and transparency.

Search strategy
A comprehensive electronic search was performed 
in PubMed, Scopus, the Cochrane Library, and Web 
of Science from database inception to 5 November 
2025. The search was conducted using predefined 
terms (detailed in Supplementary file Material 1) and 
imposed no language or geographical restrictions. In 
addition to the systematic searches, bibliographies of 
identified studies and relevant review articles were 
examined to uncover additional randomized controlled 
trials (RCTs) that met the eligibility criteria.

Eligibility criteria
Studies were eligible if they adhered to specific 
criteria: 1) participants included people who 
smoke, vape, or those with nicotine dependence; 2) 
interventions compared GLP-1 receptor agonists or 
antagonists to placebo or no intervention; and 3) 
reported smoking or vaping abstinence as a primary 
or secondary outcome. Secondary outcomes included 
changes in body weight and BMI following the 
intervention to evaluate whether GLP-1 receptor 
agonists influence post-cessation metabolic outcomes. 
Only randomized placebo-controlled trials were 
included, while review articles, observational studies, 
and brief reports were excluded. Two reviewers (E.R. 
and A.A) screened all titles and abstracts in duplicate, 
resolving any disagreements through discussions with 
additional team members (J.H. and H.M.). Full-text 
screening was then performed in duplicate using the 
same process.

Data extraction and quality evaluation
Two authors (J.H. and E.R.) independently extracted 
data using a predefined template and assessed risk 
of bias using the Cochrane Risk of Bias 2 (ROB 
2) tool for randomized trials36. The extracted data 
encompassed study design characteristics, participant 
details such as age and BMI, and treatment specifics, 
including the type and dose of GLP-1 receptor 
agonist. For each included trial, data were extracted 
for both smoking cessation (abstinence rates and odds 
ratios) and metabolic parameters (mean and standard 
deviation of body weight and BMI before and after 
the intervention). 

Any disagreements were resolved through 
discussion or by consulting a third reviewer (H.M.). 
The overall risk of bias was classified into low, 
some concerns, or high based on the evaluation of 
key domains. The Grading of Recommendations 
Assessment, Development, and Evaluation (GRADE) 
approach was conducted to evaluate the quality and 
certainty of the evidence for the results37.

Data analysis
The meta-analysis was conducted using STATA 
version 17.0 (STATA Corporation, College Station, 
Texas, USA)38, with pooled odds ratios (ORs) and 
95% confidence intervals (CIs) calculated using 
random-effects models with the REML method. 
Statistical heterogeneity was evaluated using Q 
tests and the I2 statistic. Sensitivity analyses were 
performed by systematically excluding eligible trials 
and studies involving albiglutide. For continuous 
outcomes (weight and BMI), weighted mean 
differences (WMDs) with 95% CIs were calculated 
using the same random-effects model. Data were 
harmonized by converting weight to kilograms and 
using a correlation coefficient (r=0.8) to estimate 
the standard deviation (SD) of change when not 
reported. The primary outcome was the overall point 
prevalence of smoking abstinence when comparing 
the effects of GLP-1 receptor agonists (RA) with 
placebo, using two-tailed tests and a significance 
threshold of p<0.05. Secondary outcomes included 
changes in body weight (kg) and BMI (kg/m2) 
following intervention. Forest plots were generated 
to display pooled effects for abstinence, weight, and 
BMI.

https://doi.org/10.18332/tid/219815
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Figure 1. PRISMA flow diagram of study selection for the systematic review and meta-analysis of randomized 
controlled trials evaluating GLP-1 receptor agonists for smoking cessation and post-cessation weight outcomes 
(N=2; literature search up to November 2025)

  
  

 
 
 
 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA flow diagram of study selection for the systematic review and meta-analysis of 
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RESULTS
Of the original 751 records, 30 full-text articles 
were assessed for eligibility. Twenty-eight studies 
were excluded for several reasons, including study 
design (7), outcome (5), incomplete (5), duplicate 
publications (4), incorrect population (2), and 
inappropriate comparator (5). Finally, two randomized 
clinical trials39,40 were included in this meta-analysis. 
The PRISMA flow diagram of study selection is 
presented in Figure 1.

Description of studies
Main characteristics of included studies are presented 
in Table 1. Overall, 337 participants were included 
in this meta-analysis. The Lengsfeld et al.39 study 
involved 255 current smokers (127 intervention, 128 
control), and the Yammine et al.40 study included 84 
prediabetic or overweight people who smoked (42 
intervention, 42 control). 

In Lengsfeld et al.39, dulaglutide was administered 
subcutaneously weekly for 12 weeks, starting at 
0.75 mg in the first week and increasing to 1.5 mg 
thereafter, in combination with behavioral counseling 
and varenicline, as per national guidelines. In 
Yammine et al.40, extended-release exenatide (2 mg 
weekly for 6 weeks) was provided alongside a 21 mg 
nicotine patch and behavioral counseling. The mean 
age of participants in the Lengsfeld et al.39 study was 
43.2 years (SD=13.1), with the dulaglutide group 

averaging 42.7 years (SD=13.8) and the control 
group 43.2 years (SD=13.1). In the Yammine et al.40 
study, the total sample had a mean age of 51.1 years 
(SD=9.2), with the exenatide group averaging 51.0 
years (SD=9.1) and the placebo group 51.2 years 
(SD=9.4). In the Lengsfeld et al.39 study, the baseline 
BMI of participants was 32.8 ± 4.8 kg/m2, whereas in 
the Yammine et al.40 trial, participants had a BMI ≥25 
kg/m2, with most classified as overweight or obese. 
Smoking cessation outcomes in both trials were 
biochemically verified using exhaled carbon monoxide 
(CO) ≤5 ppm to confirm 7-day point-prevalence 
abstinence, thereby ensuring objective verification 
of self-reported abstinence. The Yammine et al.40 
study conducted analyses using a modified intention-
to-treat (mITT) approach, including all randomized 
participants who received at least one dose of the 
study medication. In contrast, the Lengsfeld et al.39 
study employed a full intention-to-treat (ITT) analysis 
framework, in which all randomized participants were 
analyzed according to their assigned groups regardless 
of treatment adherence or protocol deviations.

Main outcomes from the Lengsfeld et al.39 
study indicated that 63% of participants in the 
dulaglutide group and 65% in the control group 
achieved abstinence, showing no significant 
difference between groups. However, dulaglutide 
led to a significant reduction in post-cessation body 
weight (-4.6 ± 3.7 kg) and BMI (-1.6 ± 1.2 kg/m2) 

Figure 2. Risk of bias assessment of the randomized controlled trials included in the meta-analysis evaluating 
GLP-1 receptor agonists for smoking cessation and post-cessation weight outcomes (N=2; literature search up 
to November 2025), assessed using the Cochrane Risk of Bias 2 (RoB 2) tool

https://doi.org/10.18332/tid/219815
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Table 1. Characteristics of the randomized controlled trials included in the meta-analysis evaluating GLP-1 receptor agonists for smoking cessation and post-
cessation weight outcomes (N=2; literature search up to November 2025)

Authors 
Year

Population Intervention/ 
comparator

Duration Dose of the 
drugs

Age of 
participants

BMI of 
participants

Main outcomes

Lengsfeld 
et al.39 
2023

255 participants, 127 participants in 
experimental group with dulaglutide 
 
Eligibility criteria: 
- Aged 18–75 years  
- Daily smokers with a minimum of 
a moderate cigarette dependence 
(Fagerström score of ≥5 points)

Intervention:
Dulaglutide weekly 
subcutaneous injection + 
varenicline and behavioral 
counselling (n=127)

Comparator:
Placebo injection + 
varenicline and behavioral 
counselling (n=128)

12 weeks First dose 
(week 1): 0.75 
mg/0.5 mL 
Following 
doses (weeks 
2–12): 1.5 
mg/0.5 mL

Overall: 43.2 
(SD=13.1) 
Dulaglutide 
group: 42.7 
(SD=13.8) 
Control: 43.2 
(SD=13.1)

Overall: 27.1 
(SD=5.0) 
Dulaglutide 
group: 27.1 
(SD=5.1) 
Control: 27.1 
(SD=5.0)

63% in the dulaglutide group quit smoking, while 65% in 
the control group quit smoking – no significant difference 
between the two groups 
 
A weight reduction of -1 kg (SD=2.7) was seen in the 
dulaglutide group, while a weight gain of 1.9 kg (SD=2.4) 
was seen in the control group 
 
Dulaglutide effectively reduced post-cessation weight 
gain and had a positive impact on glucose metabolism 
(decreased HbA1c levels) but not for cravings

Yammine 
et al.40 
2021

82 participants, prediabetic or 
overweight smokers 
 
Eligibility criteria: 
- Males/females aged 18–75 years 
- Smoking for minimum 1 year 
and currently smoking over 10 
cigarettes/day 
- Want to quit smoking 
- 5.7–6.4% glycosylated hemoglobin 
levels and/or BMI ≥25 kg/m2

Intervention:
Extended-release exenatide 
(2 mg weekly) + nicotine 
patch (21 mg) and 
counseling (n=41)

Comparator:
Placebo injection + 
nicotine patch (21 mg) and 
counseling (n=41)

6 weeks 2 mg Total sample: 
51.1 (SD=9.2) 
Exenatide 
group: 51.0 
(SD=9.1) 
Placebo 
group: 51.2 
(SD=9.4)

All 
participants 
had a BMI of 
≥25 kg/m2 
(or 5.7–6.4% 
glycosylated 
hemoglobin 
levels)

Exenatide treatment with patches showed greater 
abstinence, decreased cravings, decreased withdrawal 
symptoms and reduced post-cessation weight gain 
compared to the patches alone (placebo) 
 
Abstinence in exenatide group: 46.3% 
Abstinence in placebo group: 26.8%
Post-cessation body weight was 5.6 lbs lower in the 
exenatide group compared to placebo

https://doi.org/10.18332/tid/219815
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Figure 3. Forest plots of pooled effect estimate from randomized controlled trials evaluating GLP-1 receptor 
agonists for smoking cessation and post-cessation weight outcomes included in the meta-analysis (N=2; 
literature search up to November 2025): A) point prevalence abstinence; B) body weight; and C) body mass 
index (BMI)
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compared with placebo (0.5 ± 2.3 kg and 0.2 ± 0.8 
kg/m2, respectively). In the Yammine et al.40 study, 
exenatide treatment combined with nicotine patches 
resulted in significantly greater smoking abstinence 
(46.3% vs 26.8%; p<0.05, based on Bayesian posterior 
probability = 96.5%), decreased cravings, and reduced 
withdrawal symptoms. Additionally, the exenatide 
group exhibited lower post-cessation body weight, 
with an average reduction of approximately 5.6 lbs 
(-2.5 kg) compared to the placebo group, though BMI 
remained relatively stable.

Quality appraisal and certainty of evidence
One trial was rated as low risk of bias (low risk of bias 
across all domains, or low risk of bias in four domains 
and one domain with ‘some concern’), and the other 
study was rated as some concern of risk of bias. No 
major discrepancies arose between reviewers during 
assessment. A summary of the ROB2 results is shown 
in Figure 2. 

Using the GRADE approach41, certainty of evidence 
for smoking abstinence was rated very low due to 
serious risk of bias, inconsistency (I2 >60%), and 
imprecision of the pooled estimate. Certainty for body 
weight and BMI was rated as low, downgraded for risk 
of bias and imprecision, but not for inconsistency, as 
both included RCTs demonstrated consistent direction 
and magnitude of effect favoring GLP-1 receptor 
agonists. Findings are summarized in Supplementary 
file Material 2. 

Meta-analysis
A random-effects model meta-analysis of effect 
estimates from the two included studies indicated 
that there is no significant effect of GLP-1 receptor 
agonists on the point prevalence abstinence of smoking 
cessation (OR=1.36; 95% CI: 0.55–3.35, p=0.51; 
I2=66.9%) (Figure 3A). The high heterogeneity 
suggests variability in participant characteristics, 
intervention type, and treatment duration across 
studies. 

For secondary outcomes, GLP-1 receptor agonists 
produced a statistically significant reduction in post-
cessation body weight and BMI. The pooled weighted 
mean difference (WMD) for weight was -4.14 (95% 
CI: -7.22 – -1.05, p=0.01; I2=19.93%) (Figure 3B), 
indicating a moderate effect favoring GLP-1 therapy 

over placebo in limiting post-cessation weight gain. 
Similarly, the pooled WMD for BMI was -1.77 (95% 
CI: -2.20 – -1.34, p>0.001; I2=00.00%) (Figure 3C). 

DISCUSSION
The efficacy of GLP-1 receptor agonists as a smoking 
cessation agent is unknown. This systematic review 
and meta-analysis did not find a significant increase 
in smoking abstinence with the use of GLP-1 receptor 
agonists compared with placebo. However, this finding 
should be interpreted cautiously, as the limited sample 
size and number of included trials may have resulted 
in insufficient statistical power to detect a true effect. 
As expected, GLP-1 receptor agonists were associated 
with significant reductions in post-cessation body 
weight and BMI. The observed improvements likely 
reflect the established pharmacological effects of 
these agents rather than a smoking cessation–specific 
benefit. Nonetheless, limiting weight gain during 
quit attempts is clinically relevant, as weight gain is 
a common reason for smoking cessation relapse42,43. 
To our knowledge, this is the first systematic review 
and quantitative synthesis evaluating GLP-1 receptor 
agonists for smoking cessation.

The use of GLP-1 agonists as a treatment modality 
for addiction is an area of growing interest. There 
are several possible mechanisms through which these 
drugs could influence smoking cessation. Firstly, they 
modulate the mesolimbic dopamine system, which 
is involved in the reward and pleasure pathways44. 
By reducing the release of dopamine in response 
to nicotine, GLP-1 receptor agonists may blunt the 
rewarding effects of smoking and reduce cravings45,46. 
Additionally, these drugs appear to influence addictive 
behaviors more broadly, potentially decreasing 
voluntary nicotine intake and seeking behaviors47,48. 
Furthermore, nicotine activates GLP-1 neurons, and 
GLP-1 receptor agonists may alter these nicotine-
induced effects, making smoking less appealing49. 
Beyond these neurobehavioral mechanisms, GLP-1 
receptor agonists also act peripherally to regulate 
appetite, gastric emptying, and energy intake, which 
may explain the observed reductions in body weight 
and BMI during smoking cessation50,51. This dual 
central and metabolic action suggests that GLP-1 
therapies could serve as adjunctive interventions 
not only to attenuate nicotine cravings but also to 

https://doi.org/10.18332/tid/219815
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prevent post-cessation weight gain. Together, these 
complementary mechanisms support the potential of 
GLP-1 receptor agonists as multifaceted agents for 
smoking cessation.

While our meta-analysis did not find a significant 
increase in abstinence rates with GLP-1 receptor 
agonists, the available evidence remains limited 
and inconclusive regarding their role in smoking 
cessation. It is possible that these short-term 
interventions are insufficient to sustain abstinence, 
emphasizing the need for long-term strategies 
to reduce relapse. Prior studies have shown that 
extended behavioral and pharmacological support 
remains critical, as relapse rates remain high despite 
continued counseling52. A recent meta-analysis of 
13 RCTs indicated that longer treatment durations 
(>12 weeks) of pharmacotherapies like varenicline 
improve relapse prevention53. Future research should 
explore extended GLP-1 therapy in combination 
with established cessation supports to optimize both 
abstinence and metabolic outcomes. 

Given their  es tabl i shed ro le  in  weight 
management54,55, a GLP-1 receptor agonist may 
address one of the most distressing challenges of 
smoking cessation – post-cessation weight gain56-58. 
In our included studies, GLP-1 receptor agonists 
were associated with reductions in post-cessation 
weight and BMI compared with placebo, underscoring 
their potential value as adjunctive agents that target 
metabolic barriers to abstinence. These findings 
indicate the potential for combining GLP-1 agonists 
with current therapies such as behavioral counseling, 
cytisine, NRT, or varenicline. Although our pooled 
analysis did not show a direct improvement in smoking 
abstinence, the metabolic benefits observed suggest 
that GLP-1 therapy could indirectly support long-
term cessation by reducing the relapse risk associated 
with weight gain. Such an integrative approach may 
improve both physical and psychological outcomes 
during the cessation process. 

Limitations
This review has several limitations, including the small 
number of published studies, limited sample sizes, and 
heterogeneity in study design, treatment duration, and 
co-interventions. The small number of included trials 
also limits the statistical power of the pooled analysis. 

As such, the results should be interpreted cautiously, 
as a true treatment effect cannot be excluded. In 
addition, publication bias could not be formally 
assessed due to the very small number of included 
studies. With only two trials available, methods such 
as funnel plots or statistical tests for small-study effects 
are not informative. Furthermore, the most commonly 
used agents for diabetes and weight loss, semaglutide 
and tirzepatide, have not yet been assessed for this 
indication. Both included RCTs examined GLP-1 
receptor agonists as adjuncts rather than as stand-alone 
therapies, restricting assessment of their independent 
effects on abstinence. Although both included trials 
showed consistent directionality of effect for weight 
and BMI outcomes, heterogeneity in abstinence results 
underscores the need for standardized trial designs 
and harmonized outcome reporting.

In summary, GLP-1 receptor agonists appear to 
offer metabolic benefits during smoking cessation, but 
their direct effect on abstinence remains unproven. 
Future large, long-duration RCTs using standardized 
cessation protocols should evaluate newer GLP-1 
agents and explore their integration with behavioral 
and pharmacological therapies to optimize smoking 
cessation and metabolic outcomes.

CONCLUSIONS
This systematic review and meta-analysis provides 
early quantitative evidence on the potential adjunctive 
role of GLP-1 receptor agonists in smoking cessation. 
Across the two included randomized controlled trials, 
GLP-1 receptor agonists did not significantly improve 
abstinence compared with placebo. However, they 
were associated with reductions in post-cessation 
body weight and BMI, highlighting their well-
established weight-loss properties. While this effect 
may still be clinically relevant in reducing concerns 
about post-cessation weight gain, the results should 
be interpreted with caution, given the small number 
of available studies and the low-to-very-low certainty 
of evidence. Large, long-term randomized controlled 
trials are warranted to clarify whether GLP-1 receptor 
agonists can simultaneously support smoking 
cessation and promote favorable metabolic outcomes.

REFERENCES 
1.	 Dai X, Gakidou E, Lopez AD. Evolution of the global smoking 

https://doi.org/10.18332/tid/219815


Tobacco Induced Diseases 
Review Paper

Tob. Induc. Dis. 2026;24(July):128
https://doi.org/10.18332/tid/219815

10

epidemic over the past half century: Strengthening the 
evidence base for policy action. Tob Control. 2022;31(2):129-
137. doi:10.1136/tobaccocontrol-2021-056535

2.	 World Health Organization. WHO global report on trends 
in prevalence of tobacco use 2000-2025, fourth edition; 
2021 Accessed March 19, 2026. https://www.who.int/
publications/i/item/9789240039322

3.	 Theilmann M, Lemp JM, Winkler V, et al. Patterns of 
tobacco use in low and middle income countries by tobacco 
product and sociodemographic characteristics: Nationally 
representative survey data from 82 countries. BMJ. 
2022;378:e067582. doi:10.1136/bmj-2021-067582

4.	 Pérez A, Kuk AE, Bluestein MA, Chen B, Harrell MB. 
Age of initiation of smokeless tobacco use among young 
adults: Findings from the population assessment of tobacco 
and health (PATH) study, 2013-2017. Tob Prev Cessat. 
2022;8:11. doi:10.18332/tpc/146130

5.	 GBD 2019 Tobacco Collaborators. Spatial, temporal, and 
demographic patterns in prevalence of smoking tobacco 
use and attributable disease burden in 204 countries 
and territories, 1990-2019: A systematic analysis from 
the Global Burden of Disease Study 2019. Lancet. 
2021;397(10292):2337-2360. doi:10.1016/S0140-
6736(21)01169-7

6.	 Pierce JP, Chen R, Kealey S, et al. Incidence of cigarette 
smoking relapse among individuals who switched 
to e-cigarettes or other tobacco products. JAMA 
Netw Open. 2021;4(10):e2128810. doi:10.1001/
jamanetworkopen.2021.28810

7.	 Shoesmith E, Huddlestone L, Lorencatto F, Shahab L, 
Gilbody S, Ratschen E. Supporting smoking cessation and 
preventing relapse following a stay in a smoke-free setting: 
A meta-analysis and investigation of effective behaviour 
change techniques. Addiction. 2021;116(11):2978-2994. 
doi:10.1111/add.15452

8.	 Więcław K, Stańko K, Piasek L, et al. An integrated approach 
to pharmacotherapy in smoking cessation: The role of 
varenicline, bupropion, cytisine, and nicotine replacement 
therapy. Journal of Education, Health and Sport. 
2023;36(1):95-107. doi:10.12775/JEHS.2023.36.01.010

9.	 Mir H, Eisenberg MJ, Benowitz NL, et al. Canadian 
Cardiovascular Society Clinical practice update on 
contemporary approaches to smoking cessation. 
Can J Cardiol. 2025;41(5):797-812. doi:10.1016/j.
cjca.2024.12.037

10.	 Saquilayan, P. Investigating the impact of genetics on the 
effectiveness of bupropion and varenicline treatment for 
smoking cessation. Master’s thesis. University of Toronto; 
2024. Accessed March 19, 2026. https://utoronto.scholaris.
ca/items/b99befce-f109-4ba8-b444-263829bd6127

11.	 Lee SE, Kim CW, Im HB, Jang M. Patterns and predictors 
of smoking relapse among inpatient smoking intervention 
participants: A 1-year follow-up study in Korea. Epidemiol 
Health. 2021;43:e2021043. doi:10.4178/epih.e2021043

12.	 Rianprakaisang TN, Prather CT, Lin AL, Murray BP, 

Hendrickson RG; Toxicology Investigators Consortium 
(ToxIC). Factors associated with seizure development after 
bupropion overdose: A review of the toxicology investigators 
consortium. Clin Toxicol (Phila). 2021;59(12):1234-1238. 
doi:10.1080/15563650.2021.1913180

13.	 Menku BE, Altiparmak T, Genis B, Cosar B. Adverse 
neuropsychiatric events associated with varenicline: a case 
series. Psychiatry and Behavioral Sciences. 2021;11(1):80. 
doi:10.5455/PBS.20201231094830

14.	 Wearn A, Haste A, Haighton C, Mallion V, Rodrigues AM. 
Barriers and facilitators to implementing the CURE stop 
smoking project: A qualitative study. BMC Health Serv Res. 
2021;21(1):481. doi:10.1186/s12913-021-06504-2

15.	 Wang X, Qin LQ, Arafa A, Eshak ES, Hu Y, Dong JY. 
Smoking cessation, weight gain, cardiovascular risk, and 
all-cause mortality: A meta-analysis. Nicotine Tob Res. 
2021;23(12):1987-1994. doi:10.1093/ntr/ntab076

16.	 Calarco CA, Picciotto MR. Nicotinic acetylcholine receptor 
signaling in the hypothalamus: mechanisms related 
to nicotine’s effects on food intake. Nicotine Tob Res. 
2020;22(2):152-163. doi:10.1093/ntr/ntz010

17.	 Jepsen MM, Christensen MB. Emerging glucagon-like 
peptide 1 receptor agonists for the treatment of obesity. 
Expert Opin Emerg Drugs. 2021;26(3):231-243. doi:10.1
080/14728214.2021.1947240

18.	 Vokinger KN, Nussli E, Dusetzina SB. Access to GLP-
1 weight loss drugs in the US, Canada, Switzerland, and 
Germany. JAMA Intern Med. 2024;184(9):1002-1004. 
doi:10.1001/jamainternmed.2024.2559

19.	 Yao H, Zhang A, Li D, et al. Comparative effectiveness of 
GLP-1 receptor agonists on glycaemic control, body weight, 
and lipid profile for type 2 diabetes: Systematic review 
and network meta-analysis. BMJ. 2024;384:e076410. 
doi:10.1136/bmj-2023-076410

20.	 Baviera M, Foresta A, Colacioppo P, et al. Effectiveness and 
safety of GLP-1 receptor agonists versus SGLT-2 inhibitors 
in type 2 diabetes: An Italian cohort study. Cardiovasc 
Diabetol. 2022;21(1):162. doi:10.1186/s12933-022-
01572-y

21.	 Dragonieri S, Portacci A, Quaranta VN, et al. Therapeutic 
potential of glucagon-like peptide-1 receptor agonists 
in obstructive sleep apnea syndrome management: A 
narrative review. Diseases. 2024;12(9):224. doi:10.3390/
diseases12090224

22.	 Leggio L, Hendershot CS, Farokhnia M, et al. GLP-1 receptor 
agonists are promising but unproven treatments for alcohol 
and substance use disorders. Nat Med. 2023;29(12):2993-
2995. doi:10.1038/s41591-023-02634-8

23.	 Arillotta D, Floresta G, Papanti Pelletier GD, et al. Exploring 
the potential impact of GLP-1 receptor agonists on substance 
use, compulsive behavior, and libido: Insights from social 
media using a mixed-methods approach. Brain Sci. 
2024;14(6):617. doi:10.3390/brainsci14060617

24.	 MacDonald PE, El-Kholy W, Riedel MJ, Salapatek AM, 
Light PE, Wheeler MB. The multiple actions of GLP-1 on 

https://doi.org/10.18332/tid/219815
http://doi.org/10.1136/tobaccocontrol-2021-056535
https://www.who.int/publications/i/item/9789240039322
https://www.who.int/publications/i/item/9789240039322
http://doi.org/10.1136/bmj-2021-067582
http://doi.org/10.18332/tpc/146130
http://doi.org/10.1016/S0140-6736(21)01169-7
http://doi.org/10.1016/S0140-6736(21)01169-7
http://doi.org/10.1001/jamanetworkopen.2021.28810
http://doi.org/10.1001/jamanetworkopen.2021.28810
http://doi.org/10.1111/add.15452
http://doi.org/10.12775/JEHS.2023.36.01.010
http://doi.org/10.1016/j.cjca.2024.12.037
http://doi.org/10.1016/j.cjca.2024.12.037
https://utoronto.scholaris.ca/items/b99befce-f109-4ba8-b444-263829bd6127
https://utoronto.scholaris.ca/items/b99befce-f109-4ba8-b444-263829bd6127
http://doi.org/10.4178/epih.e2021043
http://doi.org/10.1080/15563650.2021.1913180
http://doi.org/10.5455/PBS.20201231094830
http://doi.org/10.1186/s12913-021-06504-2
http://doi.org/10.1093/ntr/ntab076
http://doi.org/10.1093/ntr/ntz010
http://doi.org/10.1080/14728214.2021.1947240
http://doi.org/10.1080/14728214.2021.1947240
http://doi.org/10.1001/jamainternmed.2024.2559
http://doi.org/10.1136/bmj-2023-076410
http://doi.org/10.1186/s12933-022-01572-y
http://doi.org/10.1186/s12933-022-01572-y
http://doi.org/10.3390/diseases12090224
http://doi.org/10.3390/diseases12090224
http://doi.org/10.1038/s41591-023-02634-8
http://doi.org/10.3390/brainsci14060617


Tobacco Induced Diseases 
Review Paper

Tob. Induc. Dis. 2026;24(July):128
https://doi.org/10.18332/tid/219815

11

the process of glucose-stimulated insulin secretion. Diabetes. 
2002;51 suppl 3:s434-s442. doi:10.2337/diabetes.51.2007.
s434

25.	 Zhu C, Li H, Kong X, Wang Y, Sun T, Wang F. Possible 
mechanisms underlying the effects of glucagon-like peptide-1 
receptor agonist on cocaine use disorder. Front Pharmacol. 
2022;13:819470. doi:10.3389/fphar.2022.819470

26.	 Lengsfeld S, Burkard T, Meienberg A, et al. Glucagon-like 
peptide-1 analogues: A new way to quit smoking? SKIP-a 
randomised controlled study. Endocrine Abstracts; 2022: 
Bioscientifica. doi:10.1530/endoabs.81.P76

27.	 Martinelli S, Mazzotta A, Longaroni M, Petrucciani N. 
Potential role of glucagon-like peptide-1 (GLP-1) receptor 
agonists in substance use disorder: A systematic review of 
randomized trials. Drug Alcohol Depend. 2024;264:112424. 
doi:10.1016/j.drugalcdep.2024.112424

28.	 Brunchmann A, Thomsen M, Fink-Jensen A. The effect 
of glucagon-like peptide-1 (GLP-1) receptor agonists on 
substance use disorder (SUD)-related behavioural effects 
of drugs and alcohol: A systematic review. Physiol Behav. 
2019;206:232-242. doi:10.1016/j.physbeh.2019.03.029

29.	 Shen MR, Owusu-Boaitey K, Holsen LM, Suzuki J. The 
efficacy of GLP-1 agonists in treating substance use disorder 
in patients: A scoping review. J Addict Med. 2024;18(5):488-
498. doi:10.1097/ADM.0000000000001347

30.	 Yammine L, Kosten TR, Pimenova M, Schmitz JM. 
Cigarette smoking, type 2 diabetes mellitus, and glucagon-
like peptide-1 receptor agonists as a potential treatment 
for smokers with diabetes: An integrative review. 
Diabetes Res Clin Pract. 2019;149:78-88. doi:10.1016/j.
diabres.2019.01.033

31.	 Bellanca CM, Augello E, Di Benedetto G, et al. A web-
based scoping review assessing the influence of smoking 
and smoking cessation on antidiabetic drug meabolism: 
Implications for medication efficacy. Front Pharmacol. 
2024;15:1406860. doi:10.3389/fphar.2024.1406860

32.	 Lee S, Li M, Le GH, et al. Glucagon-like peptide-1 receptor 
agonists (GLP-1RAs) as treatment for nicotine cessation 
in psychiatric populations: A systematic review. Ann Gen 
Psychiatry. 2024;23(1):45. doi:10.1186/s12991-024-00527-
9

33.	 Herman RJ, Schmidt HD. Targeting GLP-1 receptors 
to reduce nicotine use disorder: Preclinical and clinical 
evidence. Physiol Behav. 2024;281:114565. doi:10.1016/j.
physbeh.2024.114565

34.	 National Library of Medicine. Clinical Trials. Accessed March 
19, 2026. https://clinicaltrials.gov

35.	 Krotter A, Aonso-Diego G, García-Pérez Á, García-Fernández 
G, Secades-Villa R. Post-cessation weight gain among 
smokers with depression predicts smoking relapse. J Dual 
Diagn. 2023;19(2-3):62-70. doi:10.1080/15504263.2023.
2192683

36.	 Higgins JP, Savović J, Page MJ, Elbers RG, Sterne JA. 
Assessing risk of bias in a randomized trial. Cochrane 
handbook for systematic reviews of interventions. 2019:205-

228. doi:10.1002/9781119536604.ch8
37.	 Guyatt GH, Oxman AD, Vist GE, et al. GRADE: An emerging 

consensus on rating quality of evidence and strength 
of recommendations. BMJ. 2008;336(7650):924-926. 
doi:10.1136/bmj.39489.470347.AD

38.	 StataCorp. Stata Statistical Software; 2023. Accessed March 
19, 2026. https://www.stata.com

39.	 Lengsfeld S, Burkard T, Meienberg A, et al. Effect of 
dulaglutide in promoting abstinence during smoking 
cessation: A single-centre, randomized, double-blind, 
placebo-controlled, parallel group trial. EClinicalMedicine. 
2023;57:101865. doi:10.1016/j.eclinm.2023.101865

40.	 Yammine L, Green CE, Kosten TR, et al. Exenatide adjunct 
to nicotine patch facilitates smoking cessation and may 
reduce post-cessation weight gain: A pilot randomized 
controlled trial. Nicotine Tob Res. 2021;23(10):1682-1690. 
doi:10.1093/ntr/ntab066

41.	 Zeng L, Brignardello-Petersen R, Hultcrantz M, et al. GRADE 
guidelines 32: GRADE offers guidance on choosing targets 
of GRADE certainty of evidence ratings. J Clin Epidemiol. 
2021;137:163-175. doi:10.1016/j.jclinepi.2021.03.026

42.	 Russo C, Cibella F, Caponnetto P, et al. Evaluation of post 
cessation weight gain in a 1-year randomized smoking 
cessation trial of electronic cigarettes. Sci Rep. 2016;6:18763. 
doi:10.1038/srep18763

43.	 Aubin HJ, Farley A, Lycett D, Lahmek P, Aveyard P. Weight 
gain in smokers after quitting cigarettes: Meta-analysis. BMJ. 
2012;345:e4439. doi:10.1136/bmj.e4439

44.	 Badulescu S, Tabassum A, Le GH, et al. Glucagon-like 
peptide 1 agonist and effects on reward behaviour: A 
systematic review. Physiol Behav. 2024;283:114622. 
doi:10.1016/j.physbeh.2024.114622

45.	 Klausen MK, Thomsen M, Wortwein G, Fink-Jensen A. 
The role of glucagon-like peptide 1 (GLP-1) in addictive 
disorders. Br J Pharmacol. 2022;179(4):625-641. 
doi:10.1111/bph.15677

46.	 Budzyński J, Czarnecki D, Kruszewski M, Długosz A, 
Ziółkowski M. The effect of glucagon-like peptide 1 receptor 
agonists on alcohol and tobacco craving among patients with 
type 2 diabetes mellitus: A cross-sectional, questionnaire 
pilot study. Med Res J. 2024;9(3):247-253. Accessed March 
19, 2026. https://journals.viamedica.pl/medical_research_
journal/article/view/101513

47.	 Jerlhag E. The therapeutic potential of glucagon-like 
peptide-1 for persons with addictions based on findings 
from preclinical and clinical studies. Front Pharmacol. 
2023;14:1063033. doi:10.3389/fphar.2023.1063033

48.	 Merkel R, Moreno A, Zhang Y, et al. A novel approach to 
treating opioid use disorders: Dual agonists of glucagon-like 
peptide-1 receptors and neuropeptide Y2 receptors. Neurosci 
Biobehav Rev. 2021;131:1169-1179. doi:10.1016/j.
neubiorev.2021.10.026

49.	 Tuesta LM, Chen Z, Duncan A, et al. GLP-1 acts on 
habenular avoidance circuits to control nicotine intake. Nat 
Neurosci. 2017;20(5):708-716. doi:10.1038/nn.4540

https://doi.org/10.18332/tid/219815
http://doi.org/10.2337/diabetes.51.2007.s434
http://doi.org/10.2337/diabetes.51.2007.s434
http://doi.org/10.3389/fphar.2022.819470
http://doi.org/10.1530/endoabs.81.P76
http://doi.org/10.1016/j.drugalcdep.2024.112424
http://doi.org/10.1016/j.physbeh.2019.03.029
http://doi.org/10.1097/ADM.0000000000001347
http://doi.org/10.1016/j.diabres.2019.01.033
http://doi.org/10.1016/j.diabres.2019.01.033
http://doi.org/10.3389/fphar.2024.1406860
http://doi.org/10.1186/s12991-024-00527-9
http://doi.org/10.1186/s12991-024-00527-9
http://doi.org/10.1016/j.physbeh.2024.114565
http://doi.org/10.1016/j.physbeh.2024.114565
https://clinicaltrials.gov
http://doi.org/10.1080/15504263.2023.2192683
http://doi.org/10.1080/15504263.2023.2192683
http://doi.org/10.1002/9781119536604.ch8
http://doi.org/10.1136/bmj.39489.470347.AD
https://www.stata.com
http://doi.org/10.1016/j.eclinm.2023.101865
http://doi.org/10.1093/ntr/ntab066
http://doi.org/10.1016/j.jclinepi.2021.03.026
http://doi.org/10.1038/srep18763
http://doi.org/10.1136/bmj.e4439
http://doi.org/10.1016/j.physbeh.2024.114622
http://doi.org/10.1111/bph.15677
https://journals.viamedica.pl/medical_research_journal/article/view/101513
https://journals.viamedica.pl/medical_research_journal/article/view/101513
http://doi.org/10.3389/fphar.2023.1063033
http://doi.org/10.1016/j.neubiorev.2021.10.026
http://doi.org/10.1016/j.neubiorev.2021.10.026
http://doi.org/10.1038/nn.4540


Tobacco Induced Diseases 
Review Paper

Tob. Induc. Dis. 2026;24(July):128
https://doi.org/10.18332/tid/219815

12

50.	 Aldawsari M, Almadani FA, Almuhammadi N, Algabsani S, 
Alamro Y, Aldhwayan M. The efficacy of GLP-1 analogues 
on appetite parameters, gastric emptying, food preference 
and taste among adults with obesity: Systematic review of 
randomized controlled trials. Diabetes Metab Syndr Obes. 
2023;16:575-595. doi:10.2147/DMSO.S387116

51.	 Jalleh RJ, Rayner CK, Hausken T, Jones KL, Camilleri M, 
Horowitz M. Gastrointestinal effects of GLP-1 receptor 
agonists: Mechanisms, management, and future directions. 
Lancet Gastroenterol Hepatol. 2024;9(10):957-964. 
doi:10.1016/S2468-1253(24)00188-2

52.	 Hajek P, Stead LF, West R, Jarvis M, Hartmann-Boyce J, 
Lancaster T. Relapse prevention interventions for smoking 
cessation. Cochrane Database Syst Rev. 2013;(8):CD003999. 
doi:10.1002/14651858.CD003999.pub4

53.	 Murray RL, Zhang YQ, Ross S, et al. Extended duration 
treatment of tobacco dependence: a systematic review and 
meta-analysis. Ann Am Thorac Soc. 2022;19(8):1390-1403. 
doi:10.1513/AnnalsATS.202110-1140OC

54.	 Sharma D, Verma S, Vaidya S, Kalia K, Tiwari V. Recent 

updates on GLP-1 agonists: Current advancements & 
challenges. Biomed Pharmacother. 2018;108:952-962. 
doi:10.1016/j.biopha.2018.08.088

55.	 Ryan D, Acosta A. GLP-1 receptor agonists: Nonglycemic 
clinical effects in weight loss and beyond. Obesity (Silver 
Spring). 2015;23(6):1119-1129. doi:10.1002/oby.21107

56.	 Minian N, Corrin T, Lingam M, et al. Identifying contexts 
and mechanisms in multiple behavior change interventions 
affecting smoking cessation success: A rapid realist review. 
BMC Public Health. 2020;20(1):918. doi:10.1186/s12889-
020-08973-2

57.	 Kilmurray C, Vander Weg M, Wilson N, et al. Determinants 
of smoking related weight-concern in smokers participating 
in a community-based cessation program. Eat Behav. 
2023;51:101809. doi:10.1016/j.eatbeh.2023.101809

58.	 Audrain-McGovern J, Wileyto EP, Ashare R, Albelda B, 
Manikandan D, Perkins KA. Behavioral activation for smoking 
cessation and the prevention of smoking cessation-related 
weight gain: A randomized trial. Drug Alcohol Depend. 
2023;244:109792. doi:10.1016/j.drugalcdep.2023.109792

CONFLICTS OF INTEREST
The authors have completed and submitted the ICMJE Form for 
Disclosure of Potential Conflicts of Interest and none was reported.

FUNDING
There was no source of funding for this research.

ETHICAL APPROVAL AND INFORMED CONSENT
Ethical approval and informed consent were not required for this study.

DATA AVAILABILITY
The data supporting this research are available from the authors on 
reasonable request.

AUTHORS’ CONTRIBUTIONS
JH: writing of original draft. JH and AA: data curation. HM: supervision, 
conceptualization. SM, ER, AA and HM: writing, reviewing and editing 
of the manuscript. All authors read and approved the final version of 
the manuscript.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

SUPPLEMENTARY FILE DISCLAIMER
The content has been provided by the author(s) and has not been 
reviewed, verified, or endorsed by European Publishing. It may not have 
undergone peer review. The views, opinions, and recommendations 
expressed are solely those of the author(s) and do not necessarily reflect 
the position of European Publishing. European Publishing accepts no 
responsibility or liability for any consequences arising from the use of, 
or reliance on, this content.

https://doi.org/10.18332/tid/219815
http://doi.org/10.2147/DMSO.S387116
http://doi.org/10.1016/S2468-1253(24)00188-2
http://doi.org/10.1002/14651858.CD003999.pub4
http://doi.org/10.1513/AnnalsATS.202110-1140OC
http://doi.org/10.1016/j.biopha.2018.08.088
http://doi.org/10.1002/oby.21107
http://doi.org/10.1186/s12889-020-08973-2
http://doi.org/10.1186/s12889-020-08973-2
http://doi.org/10.1016/j.eatbeh.2023.101809
http://doi.org/10.1016/j.drugalcdep.2023.109792

