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The following is based on the Canadian Agency for Drugs and Technologies in Health (CADTH) report, 
Pharmacologic-based Strategies for Smoking Cessation: Clinical and Cost-Effectiveness Analyses. 

The Issue 

Tobacco smoking is a principal and modifiable risk factor for cancer, respiratory disease, and 
cardiovascular disease. Approximately 19% of Canadians aged 15 years and older are current smokers; 
however, more than one-third of these individuals express an intention to quit in the next 30 days. Most 
smokers who attempt to quit without cessation aids are usually unsuccessful in the long term. There is 
uncertainty as to the optimal smoking cessation strategy, and most Canadian drug plans do not 
reimburse the cost of smoking cessation medications. Given the significant number of preventable 
deaths, and a strong desire by smokers to quit, decision-makers require evidence-based information to 
inform optimal smoking cessation strategies and guide reimbursement decisions. 

Objectives 

 Compare the pharmacological agents (drug-based smoking cessation aids) to determine which of 
these works best (clinical effectiveness) at six months and 12 months after attempting to quit 
smoking.  

 Develop an economic model to predict the costs and outcomes associated with smoking and 
smoking cessation interventions over a smoker’s lifetime, from the perspective of a publicly funded 
health care system, such as Canada has.  

Methods  

Clinical: A total of 155 articles (from August 1982 to June 2009) describing 143 trials were selected for 
inclusion in the clinical analyses. To meet the inclusion criteria, randomized controlled trials (RCTs) must 
have reported biochemically validated measures of smoking abstinence from the study start date or 
from the target quit date of at least six months. Analyses were conducted using a Bayesian random 
effects model for mixed treatment comparisons meta-analysis. Continuous abstinence rates (not 
smoked at all since quitting) and point prevalence abstinence rates (not smoked in the past seven days) 
were analyzed separately.  

Economic: A decision-analytic model was constructed to assess the cost-effectiveness (cost per 
additional quitter and cost per life-year [LY] gained; cost per quality-adjusted life-year [QALY] gained) of 
nicotine replacement therapy (NRT), bupropion, and varenicline compared to no pharmacologic 
treatment from the perspective of a publicly funded health care system. For the base case, the general 
population (stratified by age and gender) who were motivated to quit smoking were considered.  

Treatment strategies included one-time cessation interventions of NRT, bupropion, varenicline, and no 
pharmacologic treatment; it was assumed that all patients received the same level of behavioural 
support. Budget impact analyses were conducted by comparing current utilization patterns of NRT, 
bupropion, and varenicline with alternative scenarios reflecting the prescription patterns of these 
therapies. 
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Clinical Results  

Clinical efficacy in healthy smokers 

Eighty-one trials (from August 1982 to June 2009) were identified, involving a total of 40,317 
participants. Varenicline, bupropion, and all six NRTs (patch, gum, lozenge, inhaler, spray, and 
sublingual), were found to be more efficacious than placebo after six months and one year of follow-up. 
Use of NRTs (odds ratio [OR] 1.89, credible interval [CrI] 95% 1.63 to 2.18) or use of bupropion (OR 1.95, 
CrI 95% 1.58 to 2.41) was found to approximately double the odds of quitting successfully and 
maintaining abstinence for at least 12 months compared with placebo. Use of varenicline (OR 2.78, CrI 
95% 2.17 to 3.57) also improved the odds of success between two- and three-fold. The use of mixed 
treatment comparisons in our review found varenicline to be superior to conventional NRT use and 
bupropion. There were no differences in efficacy between bupropion and NRT or between the various 
forms of NRT alternatives. 

Clinical efficacy in specific populations of smokers 

In five trials (N = 1,673) assessing five different interventions for smoking cessation in smokers with 
cardiovascular or smoking-related diseases, nicotine gum, nicotine patch, and bupropion were shown to 
be superior compared with placebo at 12 months of follow-up. For patients with chronic obstructive 
pulmonary disease, nicotine sublingual (one trial, N = 370) and bupropion (two trials, N = 579) were 
superior to placebo. 

Within our strict selection criteria, evidence on the long-term effectiveness of pharmacotherapy is 
limited and/or mixed, on the efficacy of pharmacotherapy for hospitalized patients, adolescents, 
pregnant women, those with mental disorders, those with substance abuse, low-income smokers, and 
cancer patients. 

Addition of behavioural support 

Three trials of nicotine patch versus nicotine patch plus behavioural support (N = 818), five trials of 
nicotine gum versus nicotine gum plus behavioural support (N = 1,205), and one trial of bupropion 
versus bupropion plus behavioural support (N = 229) were identified. We only included trials with a 
biochemically verified abstinence of at least six months of follow-up time.  Varenicline is indicated for 
use in conjunction with supportive counselling and was not considered in this analysis. Types of 
behavioural support used varied between trials, and included advice and education sessions, helplines 
and telephone counselling, physician- or nurse-provided counselling, cognitive or behavioural relapse-
prevention therapy, psychological treatment, and self-help prevention.  

Our study of the benefits of behavioural therapy plus medication drew difference conclusions to past 
works. Unlike previous meta-analyses, we divided our results according to clinical subgroups and types 
of pharmacotherapy.  In general, we found that single studies of add-on behavioural therapy to 
bupropion or nicotine patch or nicotine gum did not significantly increase long-term quit rates to 
pharmacotherapy alone.   
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Combination therapy 

There were few RCTs of combined therapy versus monotherapy. The addition of nicotine gum to 
nicotine patch was superior compared with nicotine patch alone for the six-month continuous 
abstinence rate, but not at one year of follow-up (one RCT, N = 374). The combined therapies of nicotine 
patch and inhaler or bupropion and NRT did not provide an added effect compared to monotherapy 
(four RCTs). Thus, combined therapy should be prescribed with caution because the evidence is scarce, 
and the adverse effects are unknown. 

Economic Results 

Nicotine Replacement Therapy (gum, patch, lozenge, and inhaler) led to smaller quality-adjusted life-
years (QALYs) gains and higher costs than either bupropion or varenicline, and therefore NRT was 
dominated by the two latter strategies. Varenicline resulted in greater gains in QALYs at greater costs 
compared with bupropion. When compared to bupropion, varenicline had an incremental cost utility 
ratio (ICUR) ranging from $4,000 to $10,000 per QALY gained. 

Base-case results were generally robust in one-way sensitivity analysis, although consideration of 
alternate definition and timing of ascertainment of quit rates led to some scenarios where lozenge and 
gum appeared more cost-effective. Probabilistic sensitivity analysis indicated if a provider’s willingness 
to pay was greater than $10,000 per QALY, varenicline was preferred. 

Budget Impact 

The budget impact of reimbursing varenicline, or varenicline and bupropion, was estimated for 
provinces that do and do not currently reimburse smoking cessation pharmacotherapy using a number 
of assumptions. The estimated budget impact for 2010 to 2011 is $0.5 million to $1.6 million for New 
Brunswick, $6.7 million to $23 million for Ontario, $0.7 million to $2.3 million for Saskatchewan, and 
$0.2 million to $8.1 million for Quebec (where smoking cessation pharmacotherapies are funded). 
Projected increases in varenicline prescriptions ranged from 5% to 50%; it is worth noting, however, that 
in 2008, varenicline prescriptions grew by 350%.  

Conclusions 

Given the available evidence, all pharmacotherapies under review are efficacious in helping the general 
population (relatively healthy smokers) quit smoking for at least six to 12 months. Thus, NRT, bupropion, 
and varenicline could all be used as aids for smoking cessation in the general population of smokers. 
Evidence on the long-term effectiveness of pharmacotherapy is limited for hospitalized patients, 
adolescents, pregnant women, those with mental disorders, those with substance abuse, low-income 
smokers, and cancer patients.  Bupropion or NRT were found to be effective for those with 
cardiovascular disease or chronic obstructive pulmonary disease who quit smoking.  
 
NRT (gum, patch, lozenge, and inhaler) led to smaller QALYs gains and higher costs than either 
bupropion or varenicline, and therefore NRT was dominated by the two latter strategies. If a provider’s 
willingness to pay was greater than $10,000 per QALY gained, varenicline was the optimal treatment 
choice compared to NRT and bupropion. 
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For more information visit www.cadth.ca to access the full health technology report. Contact information 
for the CADTH Liaison Officer for your jurisdiction can also be found on this site. Your Liaison Officer can 
further assist you with understanding and implementing the findings of this report in your jurisdiction. 

This summary is based on comprehensive health technology report on the topic prepared by the 
Canadian Agency for Drugs and Technologies in Health (CADTH).  Updated September  2011.  
 
The information in this summary is intended to help health care decision-makers, patients, health care 
professionals, health systems leaders, and policy-makers make well-informed decisions and thereby 
improve the quality of health care services. The information in this summary should not be used as a 
substitute for the application of clinical judgment in respect of the care of a particular patient or other 
professional judgment in any decision-making process nor is it intended to replace professional medical 
advice. While CADTH has taken care in the preparation of the summary to ensure that its contents are 
accurate, complete, and up-to-date, CADTH does not make any guarantee to that effect. CADTH is not 
responsible for any errors or omissions or injury, loss, or damage arising from or as a result of the use 
(or misuse) of any information contained in or implied by the information in this summary.  
 
CADTH takes sole responsibility for the final form and content of this summary. The statements, 
conclusions, and views expressed herein do not necessarily represent the view of Health Canada or any 
provincial or territorial government.  

 
Copyright © 2011 CADTH. This report may be reproduced for non-commercial purposes only and 
provided appropriate credit is given to CADTH. 
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