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Abstract

Background Pharmacotherapies are widely used for smoking cessation. However, their effect on smoking cessation for people

with alcohol dependence remains unclear. Objective This study aimed to explore the effects of pharmacotherapies on smoking

cessation for people with alcohol dependence. Methods Five electronic databases were searched in January 2021 for randomized

controlled trials (RCTs) reporting the use of pharmacotherapies to promote smoking cessation in people with alcohol dependence.

The risk of bias was assessed using the Cochrane tool. RevMan version 5.3 was used to perform meta-analyses of the changes in

smoking behavior, and the GRADE approach was used to assess the certainty of the evidence. Results Nine RCTs involving 908

smokers with alcohol dependence were identified. Eight RCTs were published in the United States, and one was from Canada.

The risk of bias was rated as low in three studies and unclear in the remaining six. The results of the meta-analysis showed that,

compared with the placebo group, Varenicline had a significant effect on short-term smoking cessation (three RCTs, OR = 6.27,

95% CI: [2.49, 15.78], p < 0.05, very low certainty). Naltrexone had no significant effect on smoking cessation in short-term or

long-term observations (three RCTs, OR = 0.99, 95% CI: [0.54, 1.81], p = 0.97, moderate certainty), and Topiramate had no

significant effect (two RCTs, OR = 1.56, 95% CI: [0.67, 3.46], p > 0.05, low certainty). Only one trial reported that Bupropion

had no effect on smoking cessation. Conclusion Varenicline may have a positive effect on smoking cessation in people with

alcohol dependence. However, Naltrexone, Topiramate, and Bupropion seem to have no clear effect on increasing smoking

abstinence among drinkers. The small number of studies and the low certainty of evidence indicate that caution is required in

interpreting the results.
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Abstract

Background

Pharmacotherapies are widely used for smoking cessation. However, their effect on smoking cessation for
people with alcohol dependence remains unclear.

Objective

This study aimed to explore the effects of pharmacotherapies on smoking cessation for people with alcohol
dependence.

Methods

Five electronic databases were searched in January 2021 for randomized controlled trials (RCTs) reporting
the use of pharmacotherapies to promote smoking cessation in people with alcohol dependence. The risk of
bias was assessed using the Cochrane tool. RevMan version 5.3 was used to perform meta-analyses of the
changes in smoking behavior, and the GRADE approach was used to assess the certainty of the evidence.

Results

Nine RCTs involving 908 smokers with alcohol dependence were identified. Eight RCTs were published
in the United States, and one was from Canada. The risk of bias was rated as low in three studies and
unclear in the remaining six. The results of the meta-analysis showed that, compared with the placebo
group, Varenicline had a significant effect on short-term smoking cessation (three RCTs, OR = 6.27, 95%
CI: [2.49, 15.78], p < 0.05, very low certainty). Naltrexone had no significant effect on smoking cessation
in short-term or long-term observations (three RCTs, OR = 0.99, 95% CI: [0.54, 1.81], p= 0.97, moderate
certainty), and Topiramate had no significant effect (two RCTs, OR = 1.56, 95% CI: [0.67, 3.46], p > 0.05,
low certainty). Only one trial reported that Bupropion had no effect on smoking cessation.

Conclusion

2
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. Varenicline may have a positive effect on smoking cessation in people with alcohol dependence. However,
Naltrexone, Topiramate, and Bupropion seem to have no clear effect on increasing smoking abstinence among
drinkers. The small number of studies and the low certainty of evidence indicate that caution is required in
interpreting the results.

Keywords:Smoking Cessation, Alcohol Dependence, Pharmacotherapies, Systematic Review and Meta-
analysis

Introduction

The health problems caused by smoking have become an important consideration for public health. According
to a World Health Organization (WHO) report, smoking is a significant factor leading to cardiovascular
and respiratory diseases and more than 20 different types or subtypes of cancer[1, 2]. More than eight
million people die from tobacco use each year, and most of these deaths occur in low- and middle-income
countries[3]. However, tobacco use is not only harmful to smokers themselves, as second-hand smoke also
affects non-smokers. According to WHO statistics, 1.2 million deaths each year are related to second-hand
smoke exposure. More noteworthy is the impact of smoking, or second-hand smoke, on pregnant women
and children. Each year, 65,000 children die from diseases related to second-hand smoke[4]. Smoking during
pregnancy can also cause lifelong health problems for babies.[5] Therefore, various countries and organizations
strive to find effective ways to help tobacco-dependent people quit smoking.

Alcohol use disorder (AUD) is one of the most common mental disorders in the world[6]. From 2012 to
2013, the prevalence rates of 12-month and lifetime AUD among adults aged 18 years and older in the
United States were 13.9% and 29.1%, respectively, which accounted for approximately 33 million and 685
million people[7]. The corresponding Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) rates
increased by 12.7% and 43.6% for 12-month and lifetime AUD, respectively, over the year 2001[8]. For
many people, AUD is a chronic recurrent remissive disorder[9]. Regardless of the intervention, at least 60%
of people with AUD will relapse within six months of treatment and return to dangerous levels of alcohol
consumption[10, 11]. The chronic addiction cycle of AUD is related to a variety of biological, psychological,
and social characteristics[12]. Among them, smoking is closely related to drinking. Studies have shown
that smoking is associated with excessive drinking, increased alcohol withdrawal symptoms, a higher relapse
probability, or early relapse after treatment in individuals recovering from dangerous drinking habits[13, 14].
Therefore, the development of smoking cessation treatment programs for this population is important for
their long-term health and recovery from addiction.

For people with alcohol dependence or heavy alcohol use, smoking cessation drugs have also been shown to
reduce alcohol consumption and cravings[15]. The drugs currently approved by the United States Food and
Drug Administration for the treatment of alcohol dependence (such as acetamide, naltrexone, or disulfiram)
have a small to moderate effect on drinking[16, 17] but may not be as beneficial for smoking cessation[18].
Nicotine replacement therapy (NRT), bupropion, and varenicline are widely available prescriptions for smok-
ing cessation. In the United States and the European Union, these drugs are licensed as first-line treatments
for adjuvant smoking cessation treatment and are widely recommended in many national guidelines[19].
There are also studies[20] testing the effectiveness and safety of these drugs for treating people with alcohol
dependence who are trying to quit smoking.

The purpose of this systematic review and meta-analysis was to assess the effectiveness and safety risks of
drug therapies for smoking cessation in patients with alcohol dependence. The outcomes will help to provide
relevant information for alcohol addicts, clinicians, and policymakers.

Methods

Search strategy

Online databases including PubMed, Cochrane Library, Web of Science, Embase, and Google Scholar were
searched from inception to January 2021 to identify relevant studies. In addition, supplementary searches
were conducted through the WHO International Clinical Trials Registry Platform (ICTRP) search portal and
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. grey literature. The main search strategies were as follows: (smok* OR cigarette OR tobacco OR nicotine)
AND (Alcohol* OR drink) AND (cessation OR quit* OR abstinence OR stop*) AND (drug OR medicine
OR pharmaco*) AND (“random*” OR “blind*” OR “single-blind*” OR “double-blind*” OR “treble-blind*”
OR “triple-blind*”).

Inclusion and exclusion criteria

Only randomized controlled trials (RCTs) were included. The inclusion criteria were as follows: 1) Popula-
tion: smokers with alcohol dependence; 2) Intervention: the experimental group accepted pharmacotherapies
and the control group received a placebo; 3) Outcomes: only the indicators related to smoking were included,
such as smoking cessation rate and changes in the number of cigarettes per day.

Studies that were duplicate reports or with insufficient data, such as protocols, conference proceedings, or
abstracts, were excluded. Studies written in languages other than English were not included.

Study selection and data extraction

Two reviewers independently conducted screening and data extraction, with any differences resolved by
consultation with a third reviewer. After removing duplicate articles, two reviewers screened the titles and
abstracts according to the inclusion criteria and then determined the final studies for inclusion by reading
the full text.

A predesigned table was used to collate the extracted data. One reviewer independently extracted data, and
an expert verified the content. The data that were extracted from each publication included: (1) details of the
study, such as the year of publication, study design, name of the first author, and country (2) characteristics
of the population, such as their age and cigarettes smoked per day; (3) details of the intervention, such as
the drug name, dose, and duration of treatment); (4) treatment outcomes, including the number of people
who successfully quit smoking and any adverse reactions.

Risk of bias assessment

Two reviewers assessed the risk of bias of the included studies according to the Cochrane Risk of Bias (ROB)
tool (Cochrane Handbook Version 5.1.0)[21, 22]. The ROB tool included seven domains: random sequence
generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and other biases. Each domain was judged as either yes, no,
or unclear according to the information provided in the studies[23]. If all the domains were rated yes, the
study was judged to be at low risk of bias, and if one or more domains were rated no, the study was judged
to be at high risk of bias. Otherwise, the study was judged to have an unclear risk of bias. Disagreements in
bias assessment were resolved by discussions among the two reviewers and, if necessary, through consultation
with a third reviewer[24].

Data analysis

The meta-analysis was performed using RevMan version 5.3 software[25]. For continuous variables, data
were synthesized using the mean difference (MD) with a 95% confidence interval (CI) or standardized mean
difference (SMD). An odds ratio (OR) or risk ratio (RR) was used to analyze discontinuous variables. The
Chi-squared test and I -squared (I2 ) tests were used to assess for statistical heterogeneity. High heterogeneity
in the results was identified if the tests were statistically significant (p < 0.05) and the I 2 > 50%, in which
case a random-effects model was selected. Otherwise, a fixed-effects model was used. Sensitivity analysis
was conducted by removing individual studies or eliminating studies with a high risk of bias. If necessary,
a subgroup analysis was conducted according to the different intervention conditions (dose, duration, and
population)[26].

Certainty assessment

The Grades of Recommendation, Assessment, Development, and Evaluation (GRADE) system11 were used
to assess the certainty (quality) of evidence associated with specific outcomes and in constructing a findings

4
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. summary table. In the process of evaluating the quality of evidence for RCTs, five downgrade factors,
including the study limitations, consistency of effect, imprecision, indirectness, and publication bias, were
used to estimate the certainty of the outcomes12. The outcomes were degraded from a high-quality level for
each degrading factor, rated as either not serious, serious, or very serious.[27, 28] Depending on the severity,
outcomes were considered to degrade one (serious) or two levels (very serious), with the final level of evidence
quality considered as either high, moderate, low, or very low.

Results

Study selection

A PRISMA diagram of the search results, including reasons for exclusion, is shown in figure 1. A total of
836 relevant records were identified; however, 243 trials were removed because of duplication. Titles and
abstracts were screened for 593 studies, of which 556 were deemed to be unsuitable. The full texts of the
remaining 37 articles were screened, and 25 trials were excluded. Finally, nine RCTs were included[29-37].

Study characteristics

As shown in Table 1, the included RCTs involved 908 smokers with alcohol dependence (450 in treatment
groups and 458 in control groups). All studies were published between 2005 and 2020 in the United States (n
= 8) and Canada (n = 1). Most smokers were over 40 years old and smoked more than ten cigarettes per day.
The treatment group in each RCT examined one of four drugs, including Varenicline (n = 3), Naltrexone
(n = 3), Topiramate (n = 2), Bupropion (n = 1), and all RCTs gave a placebo to the control group. The
duration of the measurement phase ranged from two weeks to six months, and the outcome indicator of all
studies was the smoking cessation rate

Risk of bias

As shown in figure 2, three studies[30, 31, 35] had a low risk of bias. These studies used a random treatment
allocation sequence generated by a computer, allocation concealment with envelopes, and a double-blind
execution to ensure the quality of the research design. The remaining six studies had an unclear risk of bias
due to insufficient information in the reports.

Treatment effects and adverse events

Varenicline

Three RCTs[31, 35, 37] involving 195 smokers reported the smoking cessation effects of Varenicline. The
results of the subgroup analysis showed that in less than 12 weeks, Varenicline improved the smoking cessation
rate of tobacco dependents compared with the placebo group (OR = 1.22, 95% CI: [3.44, 57.07], p <0.001).
However, when the treatment duration was longer than 12 weeks, the difference between the two groups was
not statistically significant (OR = 2.32, 95% CI: [0.62, 8.70], = 0.21). The overall effect size indicated that
the intervention was effective (OR = 6.27, 95% CI: [2.49, 15.78], p < 0.001; very low certainty; Figure 3).

Naltrexone

Three RCTs[30, 32, 33] involving 432 smokers reported the smoking cessation effects of Naltrexone. The
results of the subgroup analysis showed that, for two studies after eight weeks of treatment, there were no
statistically significant differences in smoking cessation rates between the treatment and control groups (OR
= 0.99, 95% CI: [0.54, 1.81], p = 0.97), nor were there any significant differences in a single study after 2,
12, 16, or 26 weeks (figure 4) of treatment. The overall effect size indicated Naltrexone did not significantly
increase the smoking cessation rate of alcohol-dependent people.

Topiramate and Bupropion

Two RCTs[34, 36] involving 223 smokers reported the smoking cessation effects of Topiramate. The results
of the meta-analysis showed that Topiramate had no obvious smoking cessation effects (OR = 1.56, 95%
CI: [0.67, 3.64], p = 0.31; Figure 5). As for Bupropion, only one RCT[29] was included. The results of
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. the original study showed that the difference between the two groups was not statistically significant in the
fourth (p = 0.28) or ninth (p = 0.44) week of treatment or after six months (p = 0.28). Bupropion did not
increase the smoking cessation rate.

Adverse events

A detailed analysis of the possible damaging effects to the body caused by these drugs was made based on
the adverse reactions reported in the included studies. As shown in table 2, the four drugs may cause side
effects, including vomiting, nausea, diarrhea, headache, dry mouth, sweating, insomnia, and dizziness. The
difference in adverse reactions between the drug treatment and placebo groups was tested based on the value
of the odds ratios (OR), the 95% confidence intervals, and the p-value. With the exception of two studies[29]
that reported Naltrexone could cause more adverse events, the other studies all showed that there were no
significant differences in the occurrence of adverse events between the treatment and control groups.

Certainty of evidence

The certainty of the evidence for each drug is shown in table 3. Varenicline was downgraded by three levels
in total due to high heterogeneity (inconsistency) and wide confidence intervals (imprecision), and as such
it was rated as having very low evidence. Naltrexone was downgraded by one level due to an unclear risk
of bias, and the evidence for its effect was considered moderate. Topiramate was downgraded by two levels
due to the small number of studies and high heterogeneity (inconsistency), such that the evidence was rated
as low. Bupropion was downgraded by two levels due to a small number of studies and wide confidence
intervals (imprecision), resulting in a low evidence rating.

Discussion

Summary of the main results

From the three studies on Varenicline, it was found that although it has an effect in the short term, it has
no long-term effects (more than 12 weeks). However, the generalizability of the results is limited due to
the small sample sizes and the wide confidence intervals of these studies. Therefore, the specific effects of
Varenicline remain unclear, and the conclusions should be interpreted prudently.

There were three studies on Naltrexone, and the meta-analysis showed that it had no positive effect on
smokers. It is worth pointing out that one of the studies of Naltrexone explored its effectiveness for smoking
cessation in light drinkers and heavy drinkers. According to the original study’s explanation, Naltrexone
was ineffective for light drinkers but effective for heavy drinkers. However, the present analysis of the 95%
confidence intervals showed that Naltrexone had no smoking cessation effect on either type of drinker.

As for Topiramate and Bupropion, the result indicated that neither had a good effect on smoking cessation.
However, the smoking cessation effects of these two drugs have been explored in very few studies. As such,
the conclusions may change with further studies in the future.

The results showed that there was no significant difference in the occurrence of adverse events between the
drug group and the placebo group in general (Table 2). The symptoms occurred equally in people who did
or did not receive the drug treatment, so these drugs are considered safe to use. However, clinicians and
researchers should also be alert to people who may overreact to these drugs. If a serious adverse reaction
occurs, the individual should terminate their participation in the trial.

Comparisons with other studies or reviews

This systematic review is different from other studies in that varying degrees of alcohol dependence were
considered among smokers. This study found that the same drugs that have been used to explore smoking
cessation treatments have also been used for treating other types of addiction, such as those who are de-
pendent on alcohol. At the same time, many studies have paid attention to the smoking cessation effects
of these drugs on different populations of smokers, such as pregnant women and people with schizophrenia.
For example, Kishi et al.[38] conducted a systematic review to explore the effect of Varenicline on smoking
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. cessation, and found that Varenicline was not superior to placebo for promoting smoking cessation in people
with schizophrenia. Meanwhile, Oon-Arom[39] separately synthesized the evidence for Varenicline on alco-
holism. These two studies show that Varenicline is a relatively important drug in the treatment of addictive
behaviors. Moreover, Siskind[40] conducted a network meta-analysis to explore smoking cessation effects
among people with schizophrenia spectrum disorders and pointed out that Varenicline might be superior
to Bupropion. As for other drugs, Lotfy[41] and David[42] synthesized the effects of Topiramate and Nal-
trexone on smoking cessation, respectively, with both studies indicating that these drugs have no beneficial
short-term or long-term effects on smoking abstinence. From these systematic reviews and meta-analyses, it
can be seen that the populations studied were general smokers or smokers with schizophrenia. However, this
study has found that some RCTs reported the smoking cessation effects of these drugs on alcohol-dependent
people, but to date, there has been no relevant synthesis of this evidence.

Quality assessment

This study used the method in the Cochrane Handbook to assess the risk of bias of the included studies
because the quality of the study has an important impact on the credibility of the results. A high-quality
study design can generate more reliable evidence[43, 44]. Three of the nine included studies had a low risk
of bias, while the others were unclear. Although there were no studies with a high risk of bias, four RCTs
with an unclear risk of bias were identified due to reporting ambiguous details, especially for blinding and
random sequence generation procedures. Alternatively, the three RCTs with a low risk of bias explained
their procedures for generating random sequences using computer software or random number tables and
reported blinded participants or researchers. These important methodological designs improved the validity
and reliability of their results. However, some studies did not mention the details of the methodological
design and how the trial was implemented and can, therefore, only be judged as having an unclear risk of
bias. There is no doubt that an unclear risk of bias has the potential to be high risk, which reduces the
reliability of the evidence. Therefore, randomized controlled design trials should emphasize reporting study
design features such as randomization and blinding.

As for the certainty of the evidence, the GRADE results showed that Varenicline was very low, Naltrexone was
moderate, and Topiramate and Bupropion were low. Considering that all the included studies were RCTs,
only five degradation factors were considered. Among these factors, high heterogeneity (inconsistency), wide
confidence intervals (imprecision), and low quality or a small number of included studies reduced the level of
evidence. Especially for Varenicline and Topiramate, their high heterogeneity reduced the certainty of the
evidence. The extent of the downgrade was based on the degree of heterogeneity, such that if heterogeneity
was less than 50%, the study was downgraded one level, otherwise downgrading by two levels was considered.
The number of studies was also assessed as it would have an impact on the certainty of the evidence. The
drugs in this systematic review only had a few studies each, especially for Topiramate and Bupropion, and
as such, the level of evidence was reduced due to the small number of studies.

Implications for future research

Numerous clinical trials and systematic reviews have shown that drugs are routinely used to promote smoking
cessation. Such drugs generally have the characteristics of treating addictive behaviors. That is, they have
a positive or negative effect on the human nervous system. Based on the present research and other existing
evidence, the following suggestions for future research can be made. The first pertains to the definition of
the participants’ characteristics. Populations with diverse characteristics, such as differences in age, sex, and
health conditions, may have different treatment outcomes from the same experimental design. Smokers with
different characteristics may foreseeably have different responses to the same drugs, which has the potential
to confound the quality of research evidence. Therefore, future research should consider the potential impact
of population characteristics on trials.

Another future research direction is adverse reactions to drug use. The effectiveness of drug treatments
on the smoking cessation rate should not be the only focus, but the safety risks of the drugs for different
populations should also be emphasized. Even if a certain drug has a positive effect on smoking cessation, it
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. should not be considered as a treatment option if it has obvious detrimental effects on the body. At the same
time, the dosage, frequency, and length of use of the drug should also be considered. Finding an appropriate
drug intake rate not only eliminates possible harm to the body but also clarifies the intervention’s effects.
Therefore, it is necessary to make an accurate assessment of the dosage and safety risks of drugs in future
research.

Limitations

There are some limitations in the present review. Firstly, although a search strategy was formulated and
five databases were searched, there is a possibility of missing studies that meet the inclusion criteria. A
supplementary search of grey literature databases and reference lists was conducted to reduce the risk of
missing relevant studies. Secondly, the current conclusions may change with the publication of new results.
Therefore, an update for this research should be performed within two years.

Conclusion

Based on the analysis of the studies included in this systematic review and meta-analysis, Varenicline may
have a positive effect on smoking cessation in people with alcohol dependence in the short-term. However,
Naltrexone, Topiramate, and Bupropion appear to have no clear effect on increasing smoking abstinence
among drinkers. In particular, the small number of studies and low certainty of evidence have increased the
uncertainty of the results. Therefore, in order to produce long-term and extensive evidence, more studies
are needed to support these conclusions.
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