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Expert Committee recommendation

[

The Expert Committee noted that smoking is a major public health threat worldwide and causes substantial health and
economic harm, including different cancers. Currently, the EML only includes nicotine replacement therapy for
smoking cessation (chewing gum and transdermal patches). The Expert Committee considered the evidence shown in
the application that the pooled risk ratio for continuous or sustained abstinence at 6 months or longer for varenicline at
standard dosage versus placebo was significant. Moreover, varenicline was also significantly better than bupropion for
this outcome. The pooled risk ratio for abstinence at 24 weeks was also significantly higher for varenicline than nicotine
replacement therapy. As regards the safety of varenicline, neuropsychiatric effects are a concern. Still, the latest
evidence from a randomized trial does not support a link between varenicline and these disorders, although people with
past or current psychiatric illness may be at slightly higher risk of experiencing neuropsychiatric events than people
without these disorders. The Expert Committee was aware that smoking cessation interventions are among the most
cost-effective public health interventions. Compared with other agents (bupropion and nicotine replacement therapy),
the price of varenicline is higher and its use and availability in low- and middle-income countries are still limited. The
Expert Committee noted that the availability of different treatment options may enhance procurement capacity, lower
prices and increase affordability through competition. The Expert Committee also noted that no specialist training is
required to prescribe or use the medicine. However, the success of medications for quitting smoking is improved when
smokers are prepared to quit, and receive quitting advice, counselling and support from health care providers. The
Expert Committee therefore noted that while the effectiveness of pharmacological interventions for smoking cessation
is high, their success is dependent on a concomitant behavioural education approach such as counselling. In many
countries, especially in low- and middle-income countries, the use of this approach as well as the strengthening of
tobacco control policies are still not optimal. The Expert Committee noted that varenicline was mentioned in the WHO
Report on the Global Tobacco Epidemic 2019 as a non-nicotine pharmacological intervention to help people to quit
smoking. Considering the body of evidence supporting the efficacy and tolerability of varenicline, the Expert Committee
recommended the inclusion of varenicline for smoking cessation in the core list of the EML. However, considering the
limited evidence on the affordability of varenicline in low- and middle-income countries, mechanisms to estimate its
costs in these countries need to be established with ministries of health.

Background

L]

Varenicline has not previously been evaluated for inclusion on the EML. Nicotine replacement therapy (NRT), as
chewing gum or transdermal patch formulations, has been included on the EML since 2009. The Expert Committee
recommended listing on the basis of the public health need, high-quality evidence of effectiveness, and acceptable
safety and cost-effectiveness. Other formulations were not recommended for inclusion at the time because less evidence
was available of comparative safety, effectiveness and cost in different populations (1).

Public health relevance

[

Smoking is a leading cause of preventable death and disease worldwide and is a major global public health challenge.
WHO estimates there are more than 1.3 billion tobacco users worldwide and about 80% of them live in low- and middle-
income countries. While the prevalence of smoking has been declining across all income groups and in almost every
region throughout the world, the average global smoking rate is still unacceptably high (19.2%) and about 8 million
people still die every year from smoking-related diseases (2,3). Furthermore, the global economic burden associated
with smoking-attributable morbidity and mortality is substantial. One study estimated the global health care cost for
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smoking-related diseases at about US$ 467 billion, which is about 5.7% of total global expenditure on health care.
When accounting for loss of productivity, the total economic burden of smoking is estimated at more than US$ 1 trillion
a year (4). The causal relationship between smoking tobacco and numerous disease processes, including cardiovascular
disease (CVD), many types of cancer and pulmonary disease, is well established (5). For example, it is estimated that
adults who smoke 20 cigarettes a day increase their relative risk of an ischaemic event by more than 50% and of the 9.4
million deaths attributed to coronary heart disease worldwide, about 18% are caused by smoking (6-8). In addition,
smokers are at a 15-30 times higher risk of developing lung cancer compared with people who have never smoked, and
are four times more likely to develop bladder cancer than people who do not smoke (9,10). Smoking is also the leading
cause of chronic obstructive pulmonary disease (COPD) and 73% of disease-related mortality in high-income countries
is attributable to smoking (11,12). Taken together, people who smoke may on average have a 10-year shorter life
expectancy than people who have never smoked (13). There are benefits to quitting smoking at almost any age, and
people who successfully quit may significantly reduce their risk of developing or dying from smoking-related diseases.
For example, 10 years after quitting smoking, the risk of developing lung cancer is 50% lower compared with people
who continue to smoke; after 15 years of quitting, the risk of developing CVD is almost the same as someone who has
never smoked. There are also short-term benefits to health that occur only weeks or months after stopping smoking,
such as reduced frequency of cough and shortness of breath, as well as improved circulation and lung function (2,5).
The most common cessation approach taken by people who smoke is to make an unaided quit attempt, also known as
quitting, so-called, cold turkey; it is estimated that about 4-8% of unaided quit attempts are successful (2,5). Several
well established guidelines backed by high-quality evidence consider the combination of behavioural support and
pharmacotherapy as the most effective way to quit smoking in the short and long term (14,15). Although the efficacy of
smoking cessation interventions varies, the combination of medication and behavioural support can as much as double a
smoker’s chances of quitting; the provision of medication or behavioural support alone have both been found superior
to an unaided quit attempt (2,14). The uptake of interventions is dependent on both availability (i.e. access and cost)
and on a smoker’s preferences, which are likely to differ across social and cultural backgrounds. Therefore, the ability
to offer a range of smoking cessation options is critical to facilitate maximum uptake and optimal treatment
effectiveness (2).

Benefits

[

Two identically designed double-blind preauthorization clinical trials (A3051028 and A3051036) prospectively
compared the efficacy of varenicline (1 mg twice daily), sustained release bupropion (150 mg twice daily) and placebo
in smoking cessation (16,17). Participants received treatment for 12 weeks, followed by a 40-week non-treatment
phase. Participants were provided with an educational booklet on smoking cessation and received up to 10 minutes of
smoking cessation counselling at each weekly treatment visit. The primary endpoint of the two studies was the 4-week
continuous abstinence rate confirmed by measurement of expired carbon monoxide (CO), from week 9 to week 12. At
the primary endpoint, varenicline was shown to be statistically significantly superior to bupropion and placebo. After
the 40-week non-treatment phase, a key secondary endpoint for both studies was the continuous abstinence rate at
week 52. Continuous abstinence was defined as the proportion of all participants treated who did not smoke from week
9 to week 52 and did not have an exhaled CO measurement of > 10 ppm. The continuous abstinence rates during weeks
9-12 and 9-52 are shown Table 16. Table 16. Continuous abstinence during weeks 9-12 and 9-52 in preauthorization
studies Across both studies during active treatment, participant-reported outcome measures showed that craving and
withdrawal were significantly reduced in participants randomized to varenicline compared with placebo. Varenicline
also significantly reduced positive reinforcing effects of smoking, which can perpetuate smoking behaviour, in people
who smoked during treatment compared with placebo. Maintenance of abstinence An open-label maintenance of
abstinence study (A3051035) assessed the benefit of an additional 12 weeks of varenicline therapy on maintenance of
abstinence in 1927 participants (18). Participants received varenicline 1 mg twice daily for 12 weeks. Participants who
stopped smoking by week 12 were then randomized to receive either varenicline (1 mg twice daily) or placebo for an
additional 12 weeks for a total study duration of 52 weeks. The study showed the benefit of an additional 12 weeks of
treatment with varenicline 1 mg twice daily for the maintenance of smoking cessation compared with receiving a
placebo after the first 12 weeks. The odds of maintaining abstinence at week 24, i.e. with an additional 12 weeks of
treatment with varenicline, were 2.47 times higher than if receiving a placebo (P < 0.001). Superiority to placebo for
continuous abstinence was maintained through week 52 (odds ratio (OR) 1.35; P = 0.013). Flexible quit date The effect
of varenicline 1 mg twice daily in a flexible participant-selected quit date setting was assessed in a double-blind,
placebo-controlled study of 651 people (study A3051095) (19). Participants were randomized 3:1 to varenicline (n =
486) or placebo (n = 165) for 12 weeks, followed by 12 weeks of post-treatment follow-up. Participants were instructed
to select a quit date after the initial week of dose titration and before the clinical visit at the end of week 5 of treatment.
The rate of CO-confirmed abstinence during weeks 9 to 12 was 53.9% in participants treated with varenicline compared
with 19.4% in participants treated with placebo (OR 6.03, 95% confidence interval (CI) 3.80 to 9.56). From week 9 to 24
the abstinence rate in the varenicline group was 35.2% compared with 12.7% in the placebo group (OR 4.45, 95% CI
2.62 to 7.55). Varenicline retreatment Varenicline was evaluated in a double-blind, placebo-controlled trial of 494
participants who had made a previous attempt to quit smoking with varenicline, and either did not succeed in quitting
or relapsed after treatment (20). Participants were randomized 1:1 to varenicline 1 mg twice daily (n = 249) or placebo
(n = 245) for 12 weeks of treatment and followed for up to 40 weeks after treatment. Participants included in the study
had taken varenicline in the past in an attempt to stop smoking (for a total treatment duration of a minimum of 2
weeks), at least 3 months before entry into this study and had been smoking for at least 4 weeks. Participants treated
with varenicline had an abstinence rate (CO-confirmed) of 45.0% during weeks 9 to 12, significantly higher than the
11.8% abstinence rate of participants treated with placebo (OR 7.08, 95% CI 4.34 to 11.55). From weeks 9 through 52,
the abstinence rate of participants treated with varenicline was 20.1% compared with 3.3% in those treated with
placebo (OR 9.00, 95% CI 3.97 to 20.41). Gradual quitting approach Varenicline was evaluated in a 52-week double-
blind placebo-controlled study of 1510 participants who were not able or willing to quit smoking within 4 weeks but
were willing to gradually reduce their smoking over a 12-week period before quitting (21). Participants were
randomized to either varenicline 1 mg twice daily (n = 760) or placebo (n = 750) for 24 weeks and followed up after
treatment through week 52. Participants were instructed to reduce the number of cigarettes smoked by at least 50% by
the end of the first 4 weeks of treatment, followed by a further 50% reduction from week 4 to week 8 of treatment, with
the goal of reaching complete abstinence by 12 weeks. After the initial 12-week reduction phase, participants continued
treatment for another 12 weeks. Participants treated with varenicline had a significantly higher rate of continuous



abstinence than those given placebo at weeks 15 through 24 (32.1% versus 6.9%, respectively; OR 8.74, 95% CI 6.09 to
12.53) and weeks 21 through 52 (27.0% versus 9.9%; OR 4.02, 95% CI 2.94 to 5.50). Smokers with CVD Varenicline was
evaluated in a randomized, double-blind, placebo-controlled study of 703 people with stable, documented CVD (other
than or in addition to hypertension) that had been diagnosed for more than 2 months (A3051049) (22). Participants
aged 35-75 years were randomized to varenicline 1 mg twice daily or placebo for a treatment period of 12 weeks and
were then followed for 40 weeks after treatment. Participants treated with varenicline had a CO-confirmed abstinence
rate of 47.3% during weeks 9 through 12, significantly higher than the 14.3% abstinence rate of participants treated
with placebo (OR 6.05, 95% CI 4.13 to 8.86). From week 9 through 52, the abstinence rate of participants treated with
varenicline was 19.8% compared with 7.4% in those treated with placebo (OR 3.19, 95% CI 1.97 to 5.18). Smokers with
COPD Varenicline was evaluated in a randomized, double-blind, placebo-controlled study of 499 participants with mild
to moderate COPD with postbronchodilator forced expiratory volume 1/forced vital capacity (FEV1/FVC) < 70% and
FEV1 = 50% of predicted normal value (23). Participants aged = 35 years were randomized to varenicline 1 mg twice
daily or placebo for a treatment period of 12 weeks and then were followed for 40 weeks after treatment. Participants
treated with varenicline had a higher rate of CO-confirmed abstinence during weeks 9 through 12 than participants
treated with placebo (42.3% versus 8.8%, respectively; OR 8.40, 95% CI 4.99 to 14.14) and from weeks 9 through 52
(18.6% versus 5.6%, respectively; OR 4.04, 95% CI 2.13 to 7.67). Smokers with major depressive disorder Varenicline
was evaluated in a randomized, double-blind, placebo-controlled study of 525 participants with major depressive
disorder without psychotic features who were on a stable dose of antidepressant treatment for at least 2 months and/or
who had experienced a major depressive episode in the past 2 years and had been successfully treated (24).
Participants aged 18-75 years were randomized to varenicline 1 mg twice daily or placebo for a treatment period of 12
weeks and then followed for 40 weeks after treatment. Participants treated with varenicline had a CO-confirmed
abstinence rate of 35.9% during weeks 9 through 12, significantly higher than the 15.6% abstinence rate of participants
treated with placebo (OR 3.35, 95% CI 2.16 to 5.21). From week 9 through 52, the abstinence rate of participants
treated with varenicline was 20.3% compared with 10.4% in those treated with placebo (OR 2.36, 95% CI 1.40 to 3.98).
Smokers with and without history of psychiatric disorders Varenicline was evaluated in a 24-week, double-blind, NRT
(nicotine patch) and placebo-controlled, multicentre, parallel group study - the EAGLES (Evaluating Adverse Events in
a Global Smoking Cessation Study) trial (25). The study was designed to assess the safety and efficacy of varenicline 1
mg twice daily and bupropion hydrochloride 150 mg twice daily for smoking cessation: the primary safety focus was
estimating the occurrence of neuropsychiatric adverse events and the main efficacy objectives were measuring
continuous abstinence for weeks 9 to 12 and 9 to 24 in participants with and without a diagnosis of a psychiatric
condition. The primary comparisons were varenicline versus placebo and bupropion versus placebo. NRT was included
as an active control and study drugs were given via a triple dummy design, i.e. all participants took three drugs, which
were either one active plus two placebo or all three were placebo. This allowed active versus active treatment
comparisons as well as active versus placebo comparisons. The duration of active treatment was 12 weeks, followed by
a non-treatment follow-up phase of an additional 12 weeks. In both groups and overall, all active treatments showed
significantly greater efficacy in smoking cessation compared with placebo as measured at both weeks 9 to 12 (Table 17)
and 9 to 24 (Table 18). In addition, varenicline showed significantly greater efficacy compared with bupropion and
compared with nicotine patch at both weeks 9 to 12 and 9 to 24. However, no significant differences in effectiveness
were seen between bupropion and nicotine patch in either time period. Table 17. Treatment comparison for continuous
abstinence from tobacco use in smokers with and without psychiatric disorders, weeks 9-12 Table 18. Treatment
comparison for continuous abstinence from tobacco use in smokers with and without psychiatric disorders, weeks 9-24
Healthy adolescent smokers Varenicline was evaluated in a 12-week, randomized, double-blind, placebo-controlled,
parallel group, dose ranging study with 40 weeks of follow-up in 312 healthy adolescent smokers aged 12-19 years (26).
Participants were randomized 1:1:1 to either high-dose varenicline (1 mg twice daily or 0.5 mg twice daily for those
weighing < 55 kg), low-dose varenicline (0.5 mg twice daily or 0.5 mg once daily for those weighing < 55 kg) or
placebo. The study included a 12-week treatment period and a 40-week non-treatment follow-up period. All participants
received < 10 minutes of age-appropriate cessation counselling at every study visit, in person or by telephone. The
study did not meet the primary endpoint of the cotinine-confirmed (urine) continuous abstinence rate from week 9 to
week 12 in the overall study sample for either dose of varenicline compared with placebo. Analyses of secondary
endpoints were consistent with the primary endpoint analysis. Results of a post hoc analysis of efficacy for a subset of
participants 12-17 years were similar to those for the overall sample. Varenicline was well tolerated in this study
population, with an adverse event profile similar to that observed in healthy adult smokers and no notable findings for
neuropsychiatric adverse events.

Harms

[

Safety in randomized controlled studies Eight phase II and III studies, which were conducted in smokers who were
otherwise generally healthy, supported the initial authorization of varenicline. The studies included a total of 5944
participants, with 3940 exposed to varenicline. In most of these studies the treatment period was 12 weeks while in one
study it was 24 weeks and in another it was 52 weeks. Most of the studies included non-treatment follow-up to 1 year
from start of treatment. The two phase III pivotal studies of varenicline (16,17), included 692 participants treated with
varenicline, 669 participants treated with bupropion and 684 participants treated with placebo. The most common
adverse events in the varenicline treatment group were nausea (28.8% varenicline, 9.9% bupropion, 9.1% placebo),
headache (14.2% varenicline, 11.1% bupropion, 12.4% placebo), insomnia (14.2% varenicline, 21.5% bupropion, 12.6%
placebo) and abnormal dreams (11.7% varenicline, 5.7% bupropion, 4.5% placebo). In most cases, nausea occurred
early in the treatment, was mild to moderate in severity and did not result in discontinuation of treatment. The
occurrence of nausea decreased with time on varenicline (27). Varenicline was studied in several postauthorization
studies including a study on smokers with COPD (23), a study on generally healthy smokers who were allowed to select
a flexible quit date between days 8 and 35 of treatment (19), a study of varenicline retreatment (20), a study on patients
with stable CVD (22), a study on patients with stable schizophrenia or schizoaffective disorder (28), a study on patients
with major depressive disorder (24), a postapproval safety outcome study on patients without or with a history of
psychiatric disorder (EAGLES trial) specifically designed to assess the frequency of neuropsychiatric adverse events
(25), and a study on smokers who used a gradual approach to quitting smoking (21). Postauthorization trials have also
been conducted in specific countries or geographic regions, including Asia, Africa, the Middle East and South America
(29-32). The safety profile of varenicline was generally consistent across pre- and postauthorization studies. Table 19
shows the common adverse events in six preauthorization phase II-III studies (2005 pooled studies) and 15 pre- and



postauthorization phase II-IV studies (2010 pooled studies). Table 20 shows common adverse events for the EAGLES
study overall. Across all studies the most common adverts events reported in participants treated with varenicline and
reported in a greater proportion of participants treated with varenicline than placebo were nausea, headache, abnormal
dreams and insomnia. Table 19. Most frequently reported treatment-related adverse events (by = 5% of participants in
any treatment group) in pooled study cohorts Table 20. Most frequently reported treatment-related adverse events (by
= 5% of participants in any treatment arm), EAGLES trial A 2016 Cochrane review and meta-analysis of placebo-
controlled clinical trials of nicotine receptor partial agonists for smoking cessation included 39 trials involving
varenicline treatment in 11 801 participants in a variety of populations and settings (35). The most frequent adverse
events for smokers treated with varenicline was mild to moderate nausea, at rates between 24% and 29% in most
studies. The other frequently reported adverse events included insomnia, abnormal dreams and headache. Meta-
analyses of these four adverse events for varenicline versus placebo gave the following risk ratios (RRs) of: RR 3.27
(95% CI 3.00 to 3.55; 32 studies; 14 963 participants) for nausea; RR 2.12 (95% CI 1.88 to 2.38; 26 studies; 13 682
participants) for abnormal dreams; RR 1.49 (95% CI 1.35 to 1.65; 29 studies; 14 447 participants) for insomnia; and RR
1.17 (95% CI 1.07 to 1.29; 25 studies; 13 835 participants) for headache, with all differences being statistically
significant. The percentage of subjects experiencing at least one all-causality serious adverse event was low and similar
between the varenicline and placebo groups in the 15 pooled preauthorization studies (3.2% versus 3.1%, respectively)
(33). The most common adverse events leading to permanent treatment discontinuation were nausea, insomnia,
depressed mood and depression. In the EAGLES study, the percentages of participants with serious adverse events
were similar across all treatment groups (1.9% varenicline, 2.4% bupropion, 2.3% NRT and 2.0% placebo) (34). The
percentage of participants who discontinued treatment due to adverse events was also similar across treatment groups
(8.2% varenicline, 8.8% bupropion and 8.0% NRT) and higher than the placebo group (6.1%). Higher percentages of
participants in the group with psychiatric disorders discontinued study treatment due to adverse events compared with
the group without psychiatric disorders (Table 21) (25). Table 21. Adverse events leading to discontinuation of study
treatment, EAGLES trial Neuropsychiatric safety The EAGLES trial was a randomized, double-blind, triple-dummy,
active and placebo-controlled study requested by the US Food and Drug Administration and conducted by Pfizer. The
study evaluated the neuropsychiatric safety and efficacy of varenicline (1 mg twice daily) and bupropion sustained
release (SR) (150 mg twice daily) compared with placebo and NRT (nicotine patch: 21 mg a day with tapering) for
smoking cessation in 8144 participants with and without a history of psychiatric disorders (25). The study was also a
postauthorization safety study in the European Union. In each treatment arm, participants were divided into two groups
- those without a psychiatric disorder and those with a current or past history of affective, anxiety, psychotic or
personality disorders. The primary endpoint was a composite of moderate and/or severe adverse events comprising
agitation, aggression, anxiety, delusions, depression, feeling abnormal, hallucinations, homicidal ideation, hostility,
irritability, mania, panic, paranoia, psychosis, suicidal ideation, and suicidal behaviour and completed suicide. In the
overall study population, varenicline was not associated with an increased incidence of clinically significant
neuropsychiatric adverse events for the composite primary endpoint. In the group without psychiatric disorders, the
incidence of adverse events that comprised the primary endpoint was similar for varenicline and placebo (1.3% and
2.4%, respectively). In group without psychiatric disorders, the incidence of adverse events in the composite endpoint
was higher for each of the active treatments compared with placebo (varenicline 6.5%, bupropion 6.7%, nicotine patch
5.2% and placebo 4.9%). However, in the psychiatric cohort, the 95% CI for all risk differences for treatment relative to
placebo included zero. One completed suicide was reported in the EAGLES study, which occurred in a participant
treated with placebo in the group without psychiatric disorders. No completed suicides were reported in the group with
psychiatric disorders. The frequency of suicidal ideation during the treatment period as well as during post-treatment
follow-up was similar across the different treatments including placebo. Based on the Columbia-Suicide Severity Rating
Scale, in the group without psychiatric disorders, = 1% of participants across the different treatments reported suicidal
ideation and/or behaviour during treatment and < 30 days after treatment. However, in the group with psychiatric
disorders, the percentages of participants reporting suicidal ideation and/or behaviour for the same time period were
3% for varenicline, 1% for bupropion, 2% for nicotine patch and 2% for placebo. Several meta-analyses of
neuropsychiatric adverse events in clinical studies with varenicline have shown similar results to the EAGLES trial. A
systematic review and meta-analysis of 39 trials (10 761 participants) assessed the risk of neuropsychiatric adverse
events associated with varenicline (36). No increased risk was found for: aggression (OR 0.91, 95% CI 0.52 to 1.59);
depression (OR 0.96, 95% CI 0.75 to 1.22); irritability (OR 0.98, 95% CI 0.81 to 1.17); suicidal ideation (OR 0.58, 95%
CI 0.28 to 1.20); or suicide or suicide attempt (OR 1.67, 95% CI 0.33 to 8.57). Varenicline was associated with a
reduced risk of anxiety compared with placebo (OR 0.75, 95% CI 0.61 to 0.93). However, the drug was associated with
an increased risk of sleep-related adverse events, including insomnia (OR 1.56, 95% CI 1.36 to 1.78), abnormal dreams
(OR 2.38, 95% CI 2.05 to 2.77) and fatigue (OR 1.28, 95% CI 1.06 to 1.55). The 2016 Cochrane review (that included
the EAGLES trial), included a meta-analysis of neuropsychiatric serious adverse events (35). The RR for depression was
0.94 (95% CI 0.77 to 1.14; 36 studies; 16 189 participants) and the RR for suicidal ideation was 0.68 (95% CI 0.43 to
1.07; 24 studies; 11 193 participants), both with non-statistically significant lower rates in the varenicline groups
compared with placebo. Overall, the data available show no evidence of an increased risk of clinically significant
neuropsychiatric events with varenicline. Cardiovascular safety The risk for cardiovascular events in people taking
varenicline has been studied in individual clinical trials as well as several meta-analyses. In a Pfizer randomized trial of
714 people with stable cardiovascular disease (22), the overall rate of cardiovascular events was low and all-cause and
cardiovascular mortality was lower in people treated with varenicline than with placebo (0.3% versus 0.6%,
respectively; difference —0.3% 95% CI, —1.3 to 0.7). However, non-fatal myocardial infarction and non-fatal stroke
occurred more frequently in people treated with varenicline compared with people given a placebo (difference between
groups: 1.1% and 0.3%, respectively), although the differences were not statistically significant. In a randomized trial of
varenicline versus placebo in 302 participants with acute coronary syndrome (37), major adverse cardiovascular events
(defined as death, myocardial infarction or hospitalization for unstable angina) were reported in 4.0% of participants in
the varenicline group and 4.6% of participants in the placebo group. Cardiovascular events were also prospectively
collected and adjudicated during, and as part of, a 28-week non-treatment follow-up to the EAGLES study, providing a
total of 52 weeks of safety data (38). This study found no evidence that varenicline increased the risk of cardiovascular
adverse events. However, because of the relatively low number of events overall, the upper bounds of the 95% CIs for
hazard ratios and risk differences do not entirely rule out an association. Meta-analyses of cardiovascular events in
clinical trials on varenicline have produced inconsistent findings, with some analyses suggesting an increase in
cardiovascular events with varenicline treatment (39,40) and others suggesting no effect of treatment with varenicline



on cardiovascular events (41-43). Methodological differences, the size and duration of the studies, and the low number
of cardiovascular events overall, likely contribute to the different results.

Cost / cost effectiveness

[

Overall, smoking cessation therapy is considered to be a cost-effective intervention (2). The benefits of smoking
cessation on outcomes (BENESCO) model has been applied for various countries in Europe, South America, Asia and
the USA. These analyses were generally conducted from the perspective of a health care payer using direct costs (drug
acquisition costs, cost of a physician visit and brief counselling) and treatment-related costs for each morbidity. The
model simulated a single quit attempt over a 1-year period and assessed the impact (i.e. cost associated with smoking
cessation treatment and the development of smoking-attributable morbidity and mortality) over 2, 5, 10, 20, 50 years
and/or a life-time (46). In several published evaluations, 12 weeks of therapy with varenicline was predicted to be a
more cost-effective intervention from the perspective of a health care payer over a 20-year or life-time period than
bupropion, NRT or unaided quitting attempts in Belgium (47), Colombia (48), China Hong Kong Special Administrative
Region (49), Czechia (50), Finland (51), Germany (52), Mexico (53), Netherlands (54), Scotland (55), Spain (56),
Sweden (57), United Kingdom (58) and USA (59). The results are relatively consistent across countries with different
levels of economic development, however most of the assessments have taken place in high- and middle-income
countries.

WHO guidelines

[

WHO treatment guidelines for smoking cessation therapies are not currently available. The 2019 WHO report on the
global tobacco epidemic recommends offering help to quit tobacco use as one of the key measures in the MPOWER
strategy (2). The report recognizes that both behavioural cessation support and nicotine-replacement and non-nicotine
pharmacotherapies are effective in helping people to quit tobacco use. Combining both behavioural and
pharmacotherapy interventions, however, is more effective and can double the chances of successfully quitting (44).
The 2003 WHO policy recommendations on smoking cessation and treatment of tobacco dependence, note that a variety
of behavioural and pharmacological therapies for smoking cessation have proved effective, but that no single approach
should be emphasized to the exclusion of the others, because the therapies vary widely in their efficacy, acceptability,
cost-effectiveness and their cost on an individual and population basis (45).

Availability

[

Varenicline has received regulatory approval in 116 countries globally. With patent expiry, generic versions of
varenicline may soon become available.
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