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EXECUTIVE SUMMARY

Pfizer is the applicant for the smoking cessation treatment, varenicline, therefore this submission 
to the Terms of Reference focuses largely on varenicline.

Term of reference 1: Collate the current clinical guidelines for medicines for smoking cessation and compare 
these to the Therapeutic Goods Administration (TGA) and PBS restrictions for these medicines

A literature search identified eighteen guidelines including the most recently revised Royal 
Australian College of General Practitioners (RACGP) guide for healthcare professionals 
supporting smoking cessation (second edition) released in late 2019.

The RACGP guide recommends providing brief advice to quit smoking, behavioural support and 
a choice of pharmacotherapy, which includes varenicline, nicotine replacement therapy (NRT)
and bupropion (noting that bupropion is less effective than varenicline and NRT, and combination 
NRT is more effective than NRT monotherapy), based on efficacy, clinical suitability and patient 
preference. For individuals who are attempting to quit smoking using varenicline accompanied by 
behavioural support, the guide indicates that clinicians might recommend varenicline in 
combination with NRT.

Similar to the RACGP guide, most guidelines use a structured approach and stress the benefit of 
a combination of behavioural therapy or counselling together with pharmacotherapy. 
Pharmacotherapy is either outlined without making specific recommendations as to which option 
to prescribe or they recommend specific lines of therapy. Where lines of therapy are 
recommended, first line options are predominantly varenicline, NRT or NRT combination therapy. 
In some guidelines, bupropion is not included or included as a second- or third-line option. This 
is in recognition of its lower efficacy and greater side-effects, relative to other treatments.

Like the RACGP guide, the latest guidelines also include NRT in combination with varenicline as 
a treatment option. Some guidelines also include combinations with bupropion as treatment 
options. Other therapies in guidelines include nortriptyline and clonidine, both of which are not 
registered for smoking cessation in Australia. Nortriptyline is indicated for the treatment of 
depression, while clonidine is indicated for hypertension, vascular headaches, migraine and 
menopausal-associated vasodilation symptoms. In addition, cytisine is not currently available in 
Australia as a registered therapeutic product outside of the clinical trial setting (note, available as 
a complementary medicine in the form of cytisus laburnum extract).

Varenicline, bupropion and NRT are registered for smoking cessation in Australia and available 
on the Pharmaceutical Benefits Scheme (PBS). The PBS restrictions require patients to be 
committed to stopping smoking and be enrolled in a counselling program, with the exception of 
Aboriginal and Torres Strait Islanders, for which NRT reimbursement does not require that 
smokers are enrolled in such a program but notes that benefit of NRT is improved with a 
counselling program. The restrictions stipulate a maximum period of treatment per year of 9 
weeks for bupropion, 12 weeks for NRT and 24 weeks for varenicline if patients who have ceased 
smoking after 12 weeks are prescribed the additional 12 week course to increase the chance of 
long-term success, alternatively the treatment period is 12 weeks. In addition, the restriction also 
stipulates that there must be a period of 6 months between commencing a course of bupropion 
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and varenicline and between two courses of varenicline. Finally, the PBS-listings stipulate that 
bupropion, NRT and varenicline are to be used as sole PBS-subsidised treatments, whereas the 
guidelines recommend combination NRT, and many include combination varenicline and NRT 
and bupropion and NRT in some cases.

Term of Reference 2: Review the utilisation of PBS-listed medicines for smoking cessation including but not 
limited to patient demographics, time on treatment, and the proportion using PBS subsidised combination 
treatment.

The majority of usage of varenicline is in individuals who are 35-49 years and 50-64 years old.  
Of individuals initiating varenicline 55% were male and 56% of all varenicline scripts were for 
males.

Only 11% of individuals initiating varenicline had recently received PBS-reimbursed NRT and 4% 
of individuals who had been initiated on varenicline received NRT soon afterwards. These 
analyses could be assumed to indicate combination use. However, it is important to note that NRT
may be purchased privately without a prescription and used with varenicline, thereafter, 
combination use may be significantly higher. In addition, PBS data do not capture patient-specific 
usage of smoking cessation therapies for Aboriginal people and Torres Strait Islanders under the 
Section 100 Remote Area Aboriginal Health Service measure.  As indicated in the submission by 
NACCHO and supported by Pfizer, this population has considerably higher smoking rates and a 
demonstrated need for enhanced access to combination therapy including varenicline + NRT.
Existing usage of this varenicline + NRT combination therapy is not currently captured in the 
statistics.

Term of reference 3: Review the efficacy and safety of nicotine replacement therapy, varenicline and bupropion 
for smoking cessation including combination therapies not currently PBS subsidized

Varenicline has been extremely well studied in both pivotal randomised clinical studies conducted 
for registration approval as well as in extensive post-marketing studies to demonstrate ongoing 
effectiveness and alleviate safety concerns. In addition, clinical studies have been performed in 
special populations who would benefit from smoking cessation. The addition of NRT to varenicline 
has also been studied.

Monotherapy

Pivotal clinical evidence

Efficacy

Four direct randomised trials (Anthenelli et al, 2016; Aubin et al, 2008; Gonzales et al, 2006; 
Jorenby et al, 2006) provide evidence of the comparative benefit of varenicline versus placebo 
and active comparators as an aid to smoking cessation. 

In Anthenelli et al (2016), varenicline was superior to bupropion, NRT patch and placebo at the 
end of treatment (weeks 9–12) and follow-up (weeks 9–24). Bupropion was similar in efficacy to 
NRT patch and bupropion and NRT patch were superior to placebo.  Odds ratios for the overall 
cohort (Weeks 9 to 12) were as follows: varenicline vs placebo: 3.61 (3.07 to 4.24); varenicline vs 
NRT patch: 1.68 (1.46 to 1.93); varenicline vs bupropion: 1.75 (1.52 to 2.01); bupropion vs 
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placebo: 2.07 (1.75 to 2.45); and NRT patch vs placebo: 2.15 (1.82 to 2.54). Odds ratios (Weeks 
9 to 24) were as follows: varenicline vs placebo: 2.74 (2.28 to 3.30); varenicline vs NRT patch:
1.52 (1.29 to 1.78); varenicline vs bupropion: 1.45 (1.24 to 1.70); bupropion vs placebo: 1.89 (1.56
to 2.29); and NRT patch vs placebo: 1.81 (1.49 to 2.19).

The primary outcome in both Gonzales et al, 2006 and Jorenby et al, 2006 trials was a 4-week 
continuous quit rate (CQR) from week 9 to 12. In both Gonzales et al, 2006 and Jorenby et al,
2006, smokers who were randomised to receive varenicline achieved highly statistically significant 
superior cessation rates compared to smokers randomised to bupropion or placebo. A pooled 
analysis of the trial results for 4-week CQR Weeks 9 to 12 reported a relative risk (RR) of 1.5 
(95% CI: 1.3, 1.7, p<0.00001).

The secondary outcome measure in both Gonzales et al, 2006 and Jorenby et al, 2006 was 
continuous abstinence (CA) from week 9 to 52. The pooled analysis showed that smokers who 
received varenicline were statistically significantly more likely to have remained abstinent from 
smoking from Week 9 to Week 52 than smokers who received bupropion with a RR of 1.4 (95% 
CI: 1.1, 1.8, p=0.002).

In the Aubin et al, 2008 trial, the primary and secondary outcomes referred to continuous 
abstinence rate (CA) in the last 4 weeks of treatment. The secondary outcome was measured for 
the last 4 weeks of treatment through week 52 (NRT: weeks 8-52; varenicline: weeks 9-52).  
Review of the results showed a higher response rate in smokers who received varenicline than in 
patients who received NRT in the last 4 weeks of treatment, i.e. between week 9 and week 12 
(varenicline: 55.9% versus NRT: 43.2%; OR 1.70, 95% CI: 1.26-2.28).  At week 52, the response 
rate in the varenicline group was higher than in the NRT group, i.e. 26.1% vs. 20.3% respectively 
(OR: 1.40, 95% CI: 0.99-1.99, p=0.056) but the difference was not statistically significant. Results 
mentioned above are from the primary analysis population. When analysis is performed on all 
randomised patients, the results are very similar but the difference at 52 weeks was statistically 
significant (varenicline: 25.9%; NRT: 19.8%; OR 1.44, 95% CI 1.02-2.03, p=0.040).

Safety

One of the main objectives of Anthenelli et al, 2016 was to compare neuropsychiatric adverse 
events between smoking cessation treatments in patients with and without prespecified 
psychiatric diagnoses. In the non-psychiatric cohort, 1.3% participants in the varenicline group
reported moderate and severe neuropsychiatric adverse events compared to 2.2% in the 
bupropion group, 2.5% in the nicotine patch group, and 2.4% in the placebo group. In the 
psychiatric cohort, moderate and severe neuropsychiatric adverse events were reported in 6.5% 
of participants in the varenicline group, 6.7% in the bupropion group, 5.2% in the nicotine patch 
group, and 4.9% in the placebo group.

Across cohorts, the most frequent adverse events by treatment group were nausea (varenicline, 
25% [511 of 2016 participants]), insomnia (bupropion, 12% [245 of 2006 participants]), abnormal 
dreams (nicotine patch, 12% [251 of 2022 participants]), and headache (placebo, 10% [199 of 
2014 participants]). 
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Adverse events in the other three head to head RCTs (Gonzales et al, 2006, Jorenby et al, 2006 
and Aubin et al, 2008) were similar to Anthenelli et al (2016). Varenicline’s most frequently 
reported adverse events (AEs) in the other three head to head RCTs (Gonzales et al, 2006, 
Jorenby et al, 2006 and Aubin et al, 2008) were nausea, insomnia, abnormal dreams and 
headache. Safety results from the three trials showed that varenicline, when compared to 
bupropion, placebo or NRT, is associated with a higher rate of abnormal dreams, headache and 
nausea.  As it relates to insomnia, varenicline is associated with a lower rate than bupropion and 
a slightly higher rate than placebo and NRT.

Other clinical studies

Forty-six publications were identified which included forty studies. Of the forty studies: twenty six 
were randomised controlled trials (RCTs) and three were open-label studies. Twenty four of the 
RCTs were placebo-controlled. Of the remaining two, one compared 12-weeks of varenicline + 
12 weeks of placebo to twenty-four weeks of varenicline and one compared varenicline to NRT. 
Other study designs include: a prospective comparative study and prospective and retrospective
cohort studies. Studies were comparative (vs bupropion and NRT) and non-comparative. 

Populations included  alcohol-dependent smokers;  asthmatic smokers; smokers with stable 
cardiovascular disease; Asian smokers; smokers attending GP practice; smokers living with HIV;  
smokers with cancer; smokers with COPD; smokers with  neurodevelopmental disorders; 
smokers with mental health disorders;  hospitalised patients; smokers scheduled for surgery; 
smokers  enrolled in smoking cessation programs; young adult smokers and light smokers.  

Studies were also conducted allowing flexible quit dates; in individuals not willing to quit within 
the next month but willing to reduce cigarette consumption and make a quit attempt at 3 months;
comparing 12 weeks of varenicline to placebo in individuals who had quit after an additional 12 
weeks of treatment; and employing a 6-week preloading regime with varenicline. 

The majority of comparative studies demonstrated superiority of varenicline to comparators for 7-
day point prevalence of abstinence and continuous abstinence, and non-comparative studies 
showed favourable outcomes with varenicline.

The adverse event profile was similar to that found in the pivotal clinical evidence. The most 
common adverse events were nausea, headache, insomnia and vivid dreams.  The studies also 
confirm the findings from the EAGLES study and add to the evidence of the acceptability of 
varenicline for the treatment of individuals with mental health conditions.

Combination therapy

Three RCTs (Hajek et al, 2013; Koegelenberg et al, 2014 and Ramon et al, 2014) and two 
observational studies (Berg et al, 2007; Ebbert et al, 2009) considered varenicline in combination 
with NRT.

Of the three combination RCTs, only Koegelenberg et al (2014) showed a significant beneficial 
effect for the combination of varenicline + NRT.  This is likely to be due to the treatment regimen 
used where NRT was initiated one week prior to varenicline and two weeks prior to the Target 
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Quit Date (TQD), whereas Hajek et al (2013) and Ramon et al 2014 both used NRT one week 
post-varenicline/from the TQD. In Ramon et al (2014), the differences were significant in 
individuals who smoked >29 cigarettes per day.  The forest plot (OR) for the three studies is 
shown below and shows an overall combined beneficial effect. 

The observational studies showed the benefit of the combination of varenicline + NRT, although 
these were small observational/cohort analyses.

The adverse event profile of the combination is similar to that of individual agents, however the 
RCTs reported a numerically greater incidence of nausea, insomnia abnormal dreams, sleep 
disturbance, skin reactions, constipation, headache and depression with combination therapy 
versus varenicline monotherapy.

Despite the less than favourable results in Hajek et al (2013) and in individuals
cigarettes in Ramon et al (2014), the evidence suggests that combination therapy could be 
considered in individuals who have not been successful with varenicline monotherapy and in 
certain risk groups.  

Pfizer is supportive of the National Aboriginal Community Controlled Health Organisation’s 
(NACCHO’s) submission to this review requesting consideration of combination therapy, including 
varenicline + NRT, in Aboriginal and Torres Strait Islander smokers.

Subject to the findings of Terms of Reference 1, 2 and 3, review the cost-effectiveness of medicines for 
smoking cessation.

Economic evaluations in Pharmaceutical Benefits Advisory Committee (PBAC) submissions for 
varenicline have consistently shown this smoking cessation agent to be highly cost-effective.  

The first major PBAC submission for varenicline was to obtain PBS-listing for initiation and 
continuation of varenicline and compared varenicline to bupropion, which was Pharmaceutical 
Benefits Scheme (PBS)-listed for smoking cessation at the time.  

The second major PBAC submission for varenicline was for a second 12 weeks of treatment in 
individuals who had ceased smoking after the initial 12 weeks of treatment. The economic 
evaluation in this submission compared varenicline to placebo in individuals who had ceased 
smoking after 12 weeks of treatment.

A third major PBAC submission and a resubmission were to propose that a second course of 
varenicline be permitted 6 months after the initial course of treatment, instead of being required 
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to wait until the next year. This submission compared varenicline to a combination of placebo, 
bupropion and NRT in individuals who had previously received a course of varenicline. 

The economic evaluations from these PBAC submissions were updated by including the most 
recent:

Australian population statistics,
Australian age-specific death rates,
Australian smoking rates, and
PBS costs (2020) for varenicline, bupropion and NRT.

In addition, economic evaluations were performed with the efficacy estimates adjusted to reflect 
the usage of the smoking cessation treatments in clinical practice i.e. the efficacy estimates were 
reduced due to discontinuation of treatment and consequent reduction in overall efficacy in these 
patients. In addition costs were reduced based on usage of smoking cessation agents in clinical 
practice  Finally, estimates for current smoking-related deaths were included.

Further economic evaluations, which had not been included in the original submissions, were 
performed:

Varenicline vs NRT, and
Varenicline + NRT vs NRT.

The updates to previous economic analyses as well as these addition economic analyses show 
that varenicline remains highly cost-effective in all scenarios. Whether performed using the total 
treatment costs and evidence from clinical studies or adapted to reflect discontinuation rates seen 
in clinical practice, varenicline is highly cost-effective with a cost per QALY of <$15,000 for all 
evaluations except the unadjusted evaluation of a second course of varenicline in individuals who 
quit after 12 weeks of treatment.  In this case the cost per QALY was <$20,000.

Further details of the cost-effectiveness analysis are provided as a separate confidential 
document.

Conclusion of submission to post-market review of smoking cessation treatments

This submission provides evidence that varenicline is extremely effective for smoking cessation 
as demonstrated in clinical studies performed for registration many studies performed in a large 
number of populations since registration.  Due to concerns in individuals with mental health issues 
a number of studies have been performed in these populations and have alleviated these 
concerns.

Varenicline is used as is outlined in international guidelines and the RACGP guide. These 
guidelines also recommend the use of varenicline in combination with NRT and this should be 
considered in individuals who do not achieve smoking cessation on monotherapy.

Finally varenicline continues to be a highly cost-effective treatment both using results of clinical 
studies and with discontinuation rates seen in clinical practice.
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1. Collate the current clinical guidelines for medicines for smoking cessation 
and compare these to the Therapeutic Goods Administration (TGA) and PBS 
restrictions for these medicines

1.1 Clinical guidelines

A literature search was performed to identify clinical guidelines on the management of smoking 
cessation including use of smoking cessation treatments. Non-English guidelines were excluded. 
The Royal Australian College of General Practitioners (RACGP) guide for health professionals 
supporting smoking cessation is the most recent and of most relevance in Australia; detailed 
recommendations from the second edition released in late 2019 are provided below.  Seventeen 
other guidelines were identified and are compared with each other and the RACGP guide.

1.1.1. RACGP guide

The recommendations of the guide are as follows:

The role of health professionals 

Recommendation 1 – All people who smoke should be offered brief advice to quit smoking. 

Recommendation 2 – A system for identifying all people who smoke and documenting 
tobacco use should be used in every practice or healthcare service.

Recommendation 3 – Offer brief smoking cessation advice in routine consultations and 
appointments, whenever possible.

Recommendation 4 – Offer follow-up to all people who are attempting to quit smoking.

Pharmacotherapy for smoking cessation 

Recommendation 5 – In the absence of contraindications, pharmacotherapy (nicotine 
replacement therapy, varenicline or bupropion) is an effective aid when accompanied by 
behavioural support, and should be recommended to all people who smoke who have 
evidence of nicotine dependence. Choice of pharmacotherapy is based on efficacy, clinical 
suitability and patient preference.

Recommendation 6 – Combination nicotine replacement therapy (NRT) (i.e. patch and oral 
form) accompanied by behavioural support is more effective than NRT monotherapy 
accompanied by behavioural support, and should be recommended to people who smoke 
who have evidence of nicotine dependence.

Recommendation 7 – For people who have stopped smoking at the end of a standard course 
of nicotine replacement therapy (NRT), clinicians may consider recommending an additional 
course of NRT to reduce relapse.

Recommendation 8 –
1. Nicotine replacement therapy (NRT) is safe to use in patients with stable cardiovascular 

disease.
2. NRT should be used with caution in patients who have had a recent myocardial infarction, 

unstable angina, severe arrhythmias or recent cerebrovascular events.
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Recommendation 9 – For women who are pregnant and unable to quit smoking with 
behavioural support alone, clinicians might recommend nicotine replacement therapy (NRT), 
compared with no NRT. Behavioural support and monitoring should also be provided.

Recommendation 10 – Varenicline should be recommended to people who smoke and who 
have been assessed as clinically suitable for this medication; it should be provided in 
combination with behavioural support. 

Recommendation 11 – For people who have abstained from smoking after a standard course 
of varenicline in combination with behavioural support, clinicians may consider a further 
course of varenicline to reduce relapse.

Recommendation 12 – For people who are attempting to quit smoking using varenicline 
accompanied by behavioural support, clinicians might recommend the use of varenicline in 
combination with nicotine replacement therapy, compared with varenicline alone.

Recommendation 13 – Bupropion sustained release should be recommended to people who 
smoke and who have been assessed as clinically suitable for this medication; it should be 
provided in combination with behavioural support. Bupropion is less effective than either 
varenicline or combination nicotine replacement therapy.

Recommendation 14 – Nortriptyline should be considered as a second-line smoking 
cessation pharmacotherapy agent because of its adverse effects profile.

Recommendation 15 – Nicotine-containing e-cigarettes are not first-line treatments for 
smoking cessation. The strongest evidence base for efficacy and safety is for currently 
approved pharmacological therapies combined with behavioural support. The lack of 
approved nicotine-containing e-cigarette products creates an uncertain environment for 
patients and clinicians, as the constituents of the vapour produced have not been tested and 
standardised. However, for people who have tried to achieve smoking cessation with 
approved pharmacotherapies but failed, and who are still motivated to quit smoking and have 
brought up e-cigarette usage with their healthcare practitioner, nicotine-containing e-
cigarettes may be a reasonable intervention to recommend. This needs to be preceded by an 
evidence-informed shared decision-making process, whereby the patient is aware of the 
following: 
o no tested and approved e-cigarette products are available 
o the long-term health effects of vaping are unknown 
o possession of nicotine-containing e-liquid without a prescription is illegal 
o in order to maximise possible benefit and minimise risk of harms, only short-term use is 

recommended 
o dual use (i.e. with continued tobacco smoking) needs to be avoided. 

Recommendation 16 – Referral to telephone call-back counselling services should be offered to 
all people who smoke. 

1.1.2. International guidelines

International Guidelines, including RACGP, are included and summarised in Table 1.
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1.1.3. Summary of international guidelines

Most guidelines used a structured approach, predominantly the 5As and 5Rs to assess smoking 
and provide advice, assistance, counselling and smoking cessation treatments to smokers. In 
most cases, the benefit of a combination of behavioural therapy or counselling together with 
pharmacotherapy is recommended.

Many pharmacotherapy guidelines outline options without making any specific recommendations
with regard to the choice of agent, with options including mainly NRT, varenicline, bupropion and 
combination NRT. Other guidelines specify 1st-, 2nd- and 3rd line options. First line options are 
predominantly varenicline, NRT and/or NRT combination therapy. In some guidelines, bupropion 
is not included or included as a second- or third-line option. This is in recognition of the lower 
efficacy and side-effects associated with bupropion. 

The latest guidelines also include NRT in combination with varenicline and sometimes bupropion 
as treatment options. Other therapies included in guidelines are nortriptyline and clonidine, both 
of which are not registered for smoking cessation in Australia. Nortriptyline is indicated for the 
treatment of depression, while clonidine is indicated for hypertension, vascular headaches, 
migraine and menopausal-associated vasodilation symptoms. In addition, cytisine is not currently 
available in Australia as a registered therapeutic product outside of the clinical trial setting (note, 
available as a complementary medicine in the form of cytisus laburnum extract).  

1.2 Registered indications and reimbursement restrictions for smoking cessation 
therapies

Table 2 outlines the registered indications and reimbursement restrictions for smoking cessation 
treatments. 

1.2.1 Bupropion

Bupropion is registered for short-term adjunctive therapy for smoking cessation in patients  
committed to quit smoking in conjunction with counselling. 

In terms of reimbursement, bupropion has two Pharmaceutical Benefit Scheme (PBS)-listings, 
both of which are Authority Required (streamlined). The first is for commencement of treatment 
and the second for completion of treatment.     

Bupropion is only permitted as sole PBS-subsidised therapy and only 9 weeks of treatment is 
permitted per 12 month period. In addition, there must be a period of 6 months between 
commencing a course of bupropion and varenicline.

Patients accessing bupropion must have indicated that they are committed to stopping smoking
and they must undergo concurrent counselling.
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1.2.2 Nicotine replacement therapy

NRT (patches, gum, lozenges, sprays and inhalers) are registered for smoking cessation in 
smokers who are nicotine dependent and are committed to quit smoking in conjunction with 
counselling.

NRT has restricted benefit PBS-listings for nicotine dependence: 1) as sole PBS-subsidised 
therapy in Aboriginal and Torres Strait Islanders, and 2) sole PBS-subsidised therapy in smokers 
who have indicated that they are committed to quit smoking and are undergoing counselling.

Only 12 weeks of nicotine replacement therapy is permitted per year.

It is important to note that Step 1, Step 2 and Step 3 NRT is reimbursed, despite the fact that the 
RACGP indicates that weaning off NRT is not supported by the evidence.

1.2.5 Varenicline

Varenicline is registered as an aid to smoking cessation in adults over the age of 18 years. 

In terms of reimbursement, varenicline has three PBS-listings, all of which are Authority Required 
(streamlined). The first is for commencement of treatment, the second for continuation of 
treatment and the third is for completion of treatment in patients who have quit after the first 12 
weeks of treatment.

Varenicline is only permitted as sole PBS-subsidised therapy and only 24 weeks of treatment is 
permitted per 12 month period. In addition, there must be a period of 6 months between 
commencing a course of bupropion and varenicline and between two courses of varenicline.

Individuals accessing varenicline must have indicated that they are committed to stopping 
smoking and they must undergo concurrent counselling.
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1.3 Difference between guidelines and registration and reimbursement of smoking 
cessation therapies

Bupropion, NRT and varenicline are registered and reimbursed for smoking cessation in 
Australia. Bupropion has been PBS-listed since 1 February 2001 and varenicline since 1 
January 2008. Nicotine patches were listed on the PBS for Aboriginal and Torres Strait 
Islander Individuals from 1 December 2008 and for all Australian smokers from 1 February 
2011. Nicotine gum and lozenges were listed on the PBS from 1 February 2019.

In alignment with the guidelines, reimbursement of bupropion, NRT, with the exception of 
Aboriginal and Torres Strait Islanders, and varenicline require the patient to be committed to 
stopping smoking and be enrolled in a counselling program. For Aboriginal and Torres Strait 
Islanders it is noted that benefit of NRT is improved with a counselling program.  

Unlike the guidelines, the restrictions stipulate a maximum period of treatment per year of 9 
weeks for bupropion, 12 weeks for NRT and 24 weeks for varenicline if individuals who have 
ceased smoking at 12 weeks are prescribed the additional 12 weeks course to increase the 
chance of long-term cessation, alternatively the treatment period is 12 weeks. In addition, the 
restriction also stipulates that there must be a period of 6 months between commencing a 
course of bupropion and varenicline and six months between courses of varenicline which is 
also not included in the guidelines.

Finally, the PBS-listings stipulate that bupropion, NRT and varenicline are to be used as sole
PBS-subsidised treatments whereas the guidelines recommend combination NRT, and many 
include combination varenicline and NRT and bupropion and NRT in some cases.
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2. Review the utilisation of PBS-listed medicines for smoking cessation 
including but not limited to patient demographics, time on treatment, and the 
proportion using PBS subsidised combination treatment.

PBS 1 in 10 data on varenicline usage were reviewed.

2.1 Line of therapy of varenicline

Varenicline initiations by line of therapy are shown in Figure 1. Initiations are all individuals
who commence a line of therapy with varenicline. Lines of therapy are defined when a patient 
changes molecule or there is a 4 month break between scripts. The figure shows that in 2019, 
27% of varenicline initiations were first-line, 20% were second-line, 15% were third-line, 11% 
were fourth-line, 8% were fifth- th line.

Figure 2 shows all varenicline scripts by line of therapy.  In 2019, of the total scripts (353,980),  
the breakdown was as follows: first-line - 79,010 (22%); second-line - 65,880 (19%) scripts;
third-line - 52,900 (15%) scripts; fourth-line - 41,700 (12%); fifth-line - sixth-
line - 82,550 (23%).

2.2 Varenicline use by restriction

Varenicline use by restriction is included in Table 3. It is important to note that for completion, 
the restriction is for one plus three repeats therefore, whereas the services for initiation and 
continuation represent an individual, three services for completion could represent one 
individual. It is important to note that the uptake under the restriction for completion is low.

Table 3: Varenicline use by restriction

Jan-19 Feb-19 Mar-19 Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Total

Initiation 11,711 13,561 14,435 10,812 12,213 12,581 10,989 12,349 13,390 13,460 14,267 11,763 151,531

Continuation 4,621 5,174 6,148 4,982 5,280 5,418 4,731 5,064 5,133 5,192 5,935 5,375 63,053

Completion 6,293 6,432 7,680 6,213 6,963 7,157 6,338 6,794 6,912 6,948 7,648 7,504 82,882

2.3 Age of individuals using varenicline for smoking cessation

Ages of individuals initiated on treatment with varenicline in 2019 are included in Figure 3 and 
of individuals who filled all varenicline scripts are included in Figure 4. These are outlined in 
Table 4, which shows that the majority of usage is in individuals who are 35-49 years and 50-
64 years.

Table 4: Ages of individuals taking varenicline for smoking cessation

Initiations on varenicline All varenicline scripts

Number % Number %

<35 years 35,230 22% 61,750 17%

35-49 years 56,670 35% 121,590 34%

50-64 years 50,400 32% 124,380 35%

17,500 11% 46,260 13%

Total 159,800 353,980
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2.4 Gender of individuals using varenicline for smoking cessation

The gender of individuals initiated on treatment with varenicline in 2019 are included in Figure 
5 and of individuals who filled all varenicline scripts are included in Figure 6. Of individuals 
initiating varenicline 55% were male and 56% of all varenicline scripts were for males.

2.5 Combination therapy with nicotine replacement therapy

Figure 7 shows that only 11% of individuals initiating varenicline had recently received PBS-
reimbursed nicotine replacement therapy and as shown in Figure 8, 4% of individuals who 
had been initiated on varenicline received nicotine replacement therapy soon afterwards.  
These analyses could be assumed to indicate combination use.  However, it is important to 
note that nicotine replacement therapy may be purchased privately without a prescription and 
used with varenicline, thereafter, combination use may be higher than shown here.

In addition, PBS data do not capture patient-specific usage of smoking cessation therapies for 
Aboriginal people and Torres Strait Islanders under the Section 100 Remote Area Aboriginal 
Health Service measure. As indicated in the submission by NACCHO and supported by Pfizer, 
this population has considerably higher smoking rates and a demonstrated need for enhanced 
access to combination therapy including varenicline + NRT.  Existing usage of this varenicline 
+ NRT combination therapy is not currently captured in the statistics.
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3. Review the efficacy and safety of nicotine replacement therapy, varenicline 
and bupropion for smoking cessation including combination therapies not 
currently PBS subsidized

3.1 Introduction

A systematic literature review was performed to identify clinical studies demonstrating the 
efficacy and safety of varenicline including

Randomised controlled and other clinical studies of varenicline 
Compared to placebo, NRT and bupropion as well as relevant non-comparative studies, 
and
As monotherapy and in combination with NRT.

Four studies were identified as pivotal clinical evidence.  A further forty-six publications were 
identified which included forty new studies. Finally, four combination studies were identified.

3.2 Varenicline compared to bupropion and nicotine replacement therapy

3.2.1 Pivotal clinical evidence

Four direct randomised trials provide evidence of the comparative benefit of varenicline as an 
aid to smoking cessation. 

The latest clinical evidence compared treatment with varenicline, bupropion and nicotine 
patches and provides the most updated efficacy and safety data of the comparison of these 
three types of smoking cessation therapy.  The citation for this clinical study is:

Anthenelli RM, Benowitz NL, West R, Aubin LS, McRae T, Lawrence D, Ascher J, Russ 
C, Krishen A and Evins AE. Neuropsychiatric safety and efficacy of varenicline, 
bupropion, and nicotine patch in smokers with and without psychiatric disorders 
(EAGLES): a double-blind, randomised, placebo-controlled clinical trial. The Lancet.  
Published online April 22, 2016.

Two trials employed three treatment arms to evaluate the efficacy of both the active non-
nicotine pharmacotherapies for smoking cessation (varenicline and bupropion) vs. placebo. 
The citations for the two trials follow.

Gonzales D, Rennard S, Nides M, Oncken C, Azoulay S, Billing C, Watsky E, Gong J, 
Williams K, Reeves K. 
agonist, vs. sustained-release bupropion and placebo for smoking cessation: a 
randomized controlled trial. Journal of the American Medical Association, 2006; 296(1): 
47-55.

Jorenby D, Hays J, Rigotti N, Azoulay S, Watsky E, Williams K, Billing C, Gong J, Reeves 

placebo or sustained-release bupropion for smoking cessation: a randomized controlled 
trial. Journal of the American Medical Association, 2006; 296(1):56-63.

Another trial employed two treatment arms to evaluate the efficacy of varenicline vs. NRT. The 
citation for the trial follows.
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Aubin HJ, Bobak A, Britton JR, Oncken C, Billing CB Jr, Gong J, Williams KE, Reeves 
KR. Varenicline versus transdermal nicotine patch for smoking cessation: Results from a 
randomised, open-label trial. , 2008

Presented in Table 5 is a summary of the key trials (Anthenelli et al, 2016; Gonzales et al,
2006, Jorenby et al, 2006; Aubin et al, 2008) used for clinical evidence for varenicline.  
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Efficacy

Varenicline versus bupropion and NRT (Athenelli et al, 2016)

The continuous abstinence rates for weeks 9–12 and 9–24 by treatment and the ORs for all
pairwise comparisons are presented for the combined sample as well as for the two cohorts 
(non-psychiatric and psychiatric cohorts) in Figure 1.

Figure 9: Continuous abstinence rates for weeks 9-12 and 9-24
Analyses based on the all-randomised population. OR=odds ratio

Source: Anthenelli et al, 2016 Figure 3

Varenicline was superior to bupropion, NRT patch and placebo at the end of treatment (weeks 
9–12) and follow-up (weeks 9–24). 

Bupropion was similar in efficacy to NRT patch and bupropion and NRT patch were superior 
to placebo

The study protocol specified that an analysis be undertaken to assess whether treatment 
efficacy varied between the non-psychiatric cohort and psychiatric cohort, and although the 
abstinence rates are lower in the psychiatric cohort versus non-psychiatric cohort (Figure 1), 
no evidence was found for an interaction (p=0.6237).

7-day point prevalence of abstinence for weeks 1–24 show results consistent with the
continuous abstinence rates (Figure 2).
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Figure 10: 7-day point prevalence of abstinence
Source: Anthenelli et al, 2016 Supplementary Appendix Figure 3A
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Varenicline versus bupropion (Gonzales et al, 2006; Jorenby et al, 2006)

The primary outcome in both Gonzales et al, 2006 and Jorenby et al, 2006 trials was a 4-week 
continuous quit rate (CQR) from week 9 to 12. In both Gonzales et al, 2006 and Jorenby et al,
2006 smokers who were randomised to receive varenicline achieved highly statistically 
significant superior cessation rates compared to smokers randomised to bupropion. For the 
direct comparison to bupropion, subjects randomised to varenicline were almost 1.5 times 
more likely to have ceased smoking for the 4-weeks from Week 9 to end of the course of 
treatment (4-week CQR Weeks 9 to 12) than smokers who were randomised to bupropion. 
Results are presented in more details in Table 6. Response rates were similar across the trials 
with approximately 44% of smokers on the varenicline arm reporting 4-week CQR compared 
to approximately 30% of smokers on the bupropion arm. A pooled analysis of the trial results 
for 4-week CQR Weeks 9 to 12 reported a relative risk (RR) of 1.5 (95% CI: 1.3, 1.7, 
p<0.00001).

The secondary outcome measure in both Gonzales et al, 2006 and Jorenby et al, 2006 was 
continuous abstinence (CA) from week 9 to 52. Assessment of the data showed that smokers 
in the varenicline arms were 1.3 to 1.5 times more likely to have continued to refrain from 
smoking from Week 9 to Week 52 than smokers in the bupropion arms in Gonzales et al, 2006 
and Jorenby et al, 2006, respectively. The improved efficacy for varenicline versus bupropion 
in long term abstinence was statistically significant in Jorenby et al, 2006 but not in Gonzales
et al, 2006 (p = 0.079). The reason for the difference just failing to reach statistical significance 
in Gonzales et al, 2006 is not entirely clear given that the response rates for CA Week 9 to 52 
across the trials were of similar magnitude. However, the difference between the two active 
treatment arms in Gonzales et al, 2006 was 5.5% (21.9% – 16.4%), which was slightly smaller 
than the 8.1% in Jorenby et al, 2006 (23%-14.9%). The pooled analysis showed that smokers 
who received varenicline were statistically significantly more likely to have remained abstinent 
from smoking from Week 9 to Week 52 than smokers who received bupropion with a RR of 
1.4 (95% CI: 1.1, 1.8, p=0.002).

Varenicline versus NRT (Aubin et al, 2008)

In the Aubin et al, 2008 trial, the primary and secondary outcomes referred to continuous 
abstinence rate (CA) in the last 4 weeks of treatment. Analysis was done on the primary 
analysis population (all randomised and treated patients) and on the all randomised
population. In the primary outcome, the last 4 weeks of treatment refers to weeks 8-11 in the 
NRT group and to weeks 9-12 in the varenicline group. The secondary outcome was 
measured for the last 4 weeks of treatment through week 52 (NRT: weeks 8-52; varenicline: 
weeks 9-52).  Review of the results showed a higher response rate in smokers who received 
varenicline than in patients who received NRT in the last 4 weeks of treatment, i.e. between 
week 9 and week 12 (varenicline: 55.9% versus NRT: 43.2%; OR 1.70, 95% CI: 1.26-2.28). 
At week 52, the response rate in the varenicline group was higher than in the NRT group, i.e. 
26.1% vs. 20.3% respectively (OR: 1.40, 95% CI: 0.99-1.99, p=0.056) but the difference was 
not statistically significant. Results mentioned above are from the primary analysis population. 
When analysis is performed on all randomised patients, the results are very similar but the 
difference at 52 weeks was statistically significant (varenicline: 25.9%; NRT: 19.8%; OR 1.44, 
95% CI 1.02-2.03, p=0.040). 
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Table 6: Main benefit of varenicline in efficacy from Gonzales et al, 2006;  
Jorenby et al, 2006 and Aubin et al, 2008

Varenicline versus bupropion Varenicline Bupropion

Better response rate in varenicline than in bupropion for CQR (weeks 9-12)

Gonzales et al, 2006

Jorenby et al, 2006

44.0%

44.0%

29.5%

29.8%

Better response rate in varenicline than in bupropion for CA (weeks 9-52) 

Gonzales et al, 2006

Jorenby et al, 2006

21.9%

23.0%

16.4%

14.9%

Smokers treated with varenicline were 1.5 more likely to have ceased smoking for the 4 weeks 
(weeks 9 to 12) than smokers treated with bupropion

Gonzales et al, 2006

Jorenby et al, 2006

Pooled results

RR=1.49 (95% CI:1.22, 1.83)

RR=1.47 (95% CI:1.20, 1.80)

RR=1.50 (95% CI:1.30, 1.70)

Smokers treated with varenicline were 1.3 to 1.5 more likely to have continued to refrain from 
smoking from week 9 to week 52 than smokers treated with bupropion

Gonzales et al, 2006

Jorenby et al, 2006

Pooled results

RR=1.33 (95% CI:0.97, 1.82)

RR=1.54 (95% CI:1.12, 2.12)

RR=1.40 (95% CI:1.10, 1.80

Lower rate of severe AE1 in varenicline than in bupropion 

Gonzales et al, 2006

Jorenby et al, 2006

1.4%

2.0%

1.5%

2.4%

Varenicline versus NRT Varenicline NRT

Better response rate in varenicline (weeks 9-12) than in NRT (weeks 8-11) for CQR

Aubin et al, 2008 55.9% 43.2%

Smokers treated with varenicline were 1.8 more likely to have ceased smoking for the 4 weeks 
(weeks 9-12) than smokers treated with NRT

Aubin et al, 2008 RR=1.70 (95% CI:1.26, 2.28)

Better response rate in varenicline (weeks 9-52) than in NRT (weeks 8-52)  for CQR 

Aubin et al, 2008 26.1% 20.3%

Smokers treated with varenicline were 1.4 more likely to have continued to refrain from smoking 
from weeks 9 to 52 than smokers treated with NRT

Aubin et al, 2008 RR=1.40 (95% CI:0.99, 1.99)

Lower rate of severe AE in varenicline than in NRT

Aubin et al, 2008 0.5% 2.2%

Abbreviations: CQR, continuous quite rate; CA, continuous abstinence; RR, relative risk; CI, confidence interval; AE, adverse 
event(s); NRT, nicotine replacement therapy.

1 Not including deaths
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Adverse Events

Neuropsychiatric adverse events (Anthenelli et al, 2016)

One of the main objectives of Anthenelli et al, 2016 was to compare neuropsychiatric adverse 
events between smoking cessation treatments in patients with and without prespecified 
psychiatric diagnoses.

The overall incidence of the neuropsychiatric adverse event endpoint was similar across the 
four treatment groups: varenicline 4.0% (80 of 2016 participants), bupropion 4.5% (90 of 2006 
participants), nicotine patch 3.9% (78 of 2022 participants), and placebo 3.7% (74 of 2014 
participants). There were more neuropsychiatric adverse events in the psychiatric cohort
(5.8%, 238 of 4074 participants) than the non-psychiatric cohort (2.1%, 84 of 3984 
participants; p<0.0001 for the cohort effect; Table 7). 

There was a treatment by cohort interaction (p=0.0652), so analyses of neuropsychiatric
adverse events by treatment assignment are presented for each cohort separately. For the 
non-psychiatric cohort, the risk for the composite safety endpoint was lower for participants 
assigned to varenicline than those assigned . . .15), 
although there was no significant difference in neuropsychiatric adverse events in those 
assigned to bupropion versus placebo (RD –0.08, –1.37 to 1.21). Differences between
varenicline and nicotine patch and between bupropion and nicotine patch were also not 
significant in the nonpsychiatric cohort. In the psychiatric cohort, there were no significant 
pairwise treatment differences (95% Cis included zero).

Of the participants reporting the primary neuropsychiatric endpoint, the percentage of those 
reporting neuropsychiatric adverse events that were severe, met serious adverse event 
criteria, or led to treatment discontinuations or interventions (i.e., the clinically most significant
events), was lower in the non-psychiatric cohort than the psychiatric cohort and was similar 
across treatment groups (Table 7).
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The number of participants reporting suicidal ideation or behaviour on the Columbia-Suicide 
Severity Rating Scale (C-SSRS) was greater in the psychiatric cohort than in the non-
psychiatric cohort and similar across treatment groups (Table 8). There was one completed 
suicide in the study in a placebo-treated participant in the non-psychiatric cohort. 

Table 8: Columbia-Suicide Severity Rating Scale (C-SSRS)

Non-psychiatric cohort* (n=3984) Psychiatric cohort* (n=4074)

Varenicline 
(n=990)

Bupropion
(n=989)

Nicotine 
patch 

(n=1006)
Placebo 
(n=999)

Varenicline 
(n=1026)

Bupropion 
(n=1017)

Nicotine 
patch 

(n=1016)
Placebo 
(n=1015)

Assessed 988 983 996 995 1017 1012 1006 1006

Suicidal behavior 
and/or ideation

7 (1%) 4 (<1%) 3 (<1%) 7 (1%) 27 (3%) 15 (1%) 20 (2% 25 (2%)

Suicidal behaviour†‡ 0 0 1 (<1%) 1 (<1%)§ 0 1 (<1%) 0 2 (<1%)

Suicidal ideation 7 (1%) 4 (<1%) 3 (<1%) 6 (1%) 27 (3%) 15 (1%) 20 (2%) 25 (2%)

Assessed 807 816 800 805 833 836 824 791

Suicidal behavior 
and/or ideation

3 (<1%) 2 (<1%) 3 (<1%) 4 (<1%) 14 (2%) 4 (<1%) 9 (1%) 11 (1%)

Suicidal behaviour†¶ 0 1 (<1%) 0 0 1 (<1%) 0 1 (<1%) 1 (<1%)

Suicidal ideation 3 (<1%) 2 (<1%) 3 (<1%) 4 (<1%) 14 (2%) 4 (<1%) 9 (1%) 11 (1%)

Data are n or n (%). 

*All-treated population. †Suicidal behaviour (most severe for each participant with positive answers on the C-SSRS). ‡During 
treatment: non-psychiatric cohort: nicotine patch, suicide attempt (1); placebo, completed suicide (1); psychiatric cohort: 
bupropion, suicide attempt (1); placebo, suicide attempt (2). §Completed suicide. ¶During follow-up: non-psychiatric cohort: 
bupropion, suicide attempt (1); psychiatric cohort: varenicline, suicide attempt (1); nicotine patch, aborted attempt (1); placebo, 
aborted attempt (1).

Source: Anthenelli et al, 2016 Table 3

The average total Hospital Anxiety and Depression Scale (HADS) score improved from 
baseline through the treatment phase by about 2 points in the non-psychiatric cohort and 3 
points in the psychiatric cohort, an effect that was similar across the treatment groups.

Table 9 lists all adverse events (mild, moderate, and severe) in the Psychiatric Disorder 
MedDRA category occurring in at least 1% of any treatment group in either cohort, irrespective 
of whether they met the criteria for the primary neuropsychiatric adverse event endpoint.
Those in the psychiatric cohort were more likely to report neuropsychiatric adverse events of 
all types than those in the non-psychiatric cohort. The profile of adverse events exhibited (e.g.,
abnormal dreams more common for varenicline and nicotine patch compared with placebo) 
was consistent with previous reports.
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Table 9: Mild, moderate, or severe adverse events* coding to the MedDRA 
category psychiatric disorders reported by at least 1% of participants in 
any treatment group

Non-psychiatric cohort† (n=3984) Psychiatric cohort† (n=4074)

Varenicline 
(n=990)

Bupropion 
(n=989)

Nicotine 
patch 
(n=1006)

Placebo 
(n=999)

Varenicline 
(n=1026)

Bupropion 
(n=1017)

Nicotine 
patch 
(n=1016)

Placebo 
(n=1015)

Psychiatric disorders 315 (32%) 332 (34%) 301 (30%) 259 (26%) 405 (39%) 435 (43%) 420 (41%) 354 (35%)

Abnormal dreams 83 (8%) 47 (5%) 111 (11%) 39 (4%) 118 (12%) 84 (8%) 140 (14%) 53 (5%)

Agitation 32 (3%) 29 (3%) 28 (3%) 25 (3%) 47 (5%) 56 (6%) 39 (4%) 41 (4%)

Anger 3 (<1%) 1 (<1%) 1 (<1%) 3 (<1%) 11 (1%) 4 (<1%) 4 (<1%) 5 (<1%)

Anxiety‡ 46 (5%) 64 (6%) 45 (4%) 57 (6%) 86 (8%) 105 (10%) 93 (9%) 63 (6%)

Depressed mood 31 (3%) 13 (1%) 27 (3%) 29 (3%) 47 (5%) 47 (5%) 52 (5%) 52 (5%)

Depression 17 (2%) 13 (1%) 8 (1%) 15 (2%) 49 (5%) 45 (4%) 47 (5%) 46 (5%)

Depressive 
symptom

5 (1%) 3 (<1%) 2 (<1%) 2 (<1%) 11 (1%) 8 (1%) 12 (1%) 13 (1%)

Initial insomnia 7 (1%) 6 (1%) 10 (1%) 4 (<1%) 15 (1%) 8 (1%) 10 (1%) 2 (<1%)

Insomnia 95 (10%) 126 (13%) 91 (9%) 73 (7%) 94 (9%) 119 (12%) 104 (10%) 66 (7%)

Irritability 34 (3%) 29 (3%) 47 (5%) 37 (4%) 48 (5%) 42 (4%) 61 (6%) 67 (7%)

Major depression 3 (<1%) 0 1 (<1%) 3 (<1%) 7 (1%) 10 (1%) 4 (<1%) 2 (<1%)

Middle insomnia 7 (1%) 15 (2%) 13 (1%) 6 (1%) 11 (1%) 16 (2%) 13 (1%) 8 (1%)

Nervousness 14 (1%) 18 (2%) 11 (1%) 9 (1%) 21 (2%) 19 (2%) 17 (2%) 27 (3%)

Nightmare 9 (1%) 7 (1%) 26 (3%) 3 (<1%) 13 (1%) 9 (1%) 30 (3%) 14 (1%)

Panic attack 2 (<1%) 7 (1%) 2 (<1%) 3 (<1%) 9 (1%) 19 (2%) 13 (1%) 11 (1%)

Restlessness 14 (1%) 14 (1%) 15 (1%) 14 (1%) 17 (2%) 20 (2%) 14 (1%) 9 (1%)

Sleep disorder 31 (3%) 37 (4%) 17 (2%) 19 (2%) 34 (3%) 36 (4%) 28 (3%) 23 (2%)

Tension 2 (<1%) 10 (1%) 2 (<1%) 2 (<1%) 9 (1%) 5 (<1%) 10 (1%) 6 (1%)

Data are n (%).

*As classified by the Medical Dictionary for Regulatory Activities (MedDRA, version 18.0) in the System Organ Class category of 
psychiatric disorders and derived preferred terms and occurring during treatment and at most 30 days after last dose. †All-treated 
population. ‡As per MedDRA (version 18.0) preferred term Anxiety; this differs from the Anxiety component of the primary 
composite endpoint, which is a cluster of several MedDRA (version 18.0) preferred terms related to anxiety disorders; the same 
note applies to other preferred terms in this table (e.g., depression, agitation).

Source: Anthenelli et al, 2016 Table 3

Overall adverse events

Anthenelli et al 2016

Incidences of general adverse events, serious adverse events, deaths, treatment 
discontinuations, and adverse events observed in at least 5% of participants are summarised 
in the appendix. Overall, the treatments were well tolerated. In brief, across cohorts, the most
frequent adverse events by treatment group were nausea (varenicline, 25% [511 of 2016 
participants]), insomnia (bupropion, 12% [245 of 2006 participants]), abnormal dreams 
(nicotine patch, 12% [251 of 2022 participants]), and headache (placebo, 10% [199 of 2014 
participants]) (Table 10).
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Gonzales et al, 2006, Jorenby et al, 2006 and Aubin et al, 2008

Varenicline’s most reported adverse events (AEs) in the three head to head RCTs (Gonzales 
et al, 2006, Jorenby et al, 2006 and Aubin et al, 2008) were nausea, insomnia, abnormal 
dreams and headache.  Incidence of all adverse events reported by 5% or more of smokers 
treated with varenicline is presented in Table 11.

Table 11:
varenicline treatment group

Adverse Events Gonzales et al, 2006 Jorenby et al, 2006 Aubin et al, 2008

Nausea 28.1 29.4 37.2

Insomnia 14.0 14.3 21.3

Headache 15.5 12.8 19.1

Abnormal dreams 10.3 13.1 11.7

Dry mouth 6.6 5.5 N/A

Irritability 6.0 0.6 N/A

Dizziness 6.0 6.4 7.4

Flatulence 5.7 5.8 5.9

Sleep disorder 5.7 4.7 N/A

Nasopharyngitis 5.7 5.0 N/A

Constipation 5.4 9.0 8.2

Disturbance in attention 4.9 2.9 6.4

Dyspepsia 4.3 5.5 N/A

Vomiting 3.7 5.2 6.1

Dysgeusia 3.7 4.1 5.9

Fatigue 3.7 7.3 5.6

Abdominal pain (upper) 2.6 0.9 5.6

Abbreviations: N/A, not applicable 

Safety results from the three trials showed that varenicline, when compared to bupropion, 
placebo or NRT, is associated with a higher rate of abnormal dreams, headache and nausea.  
As it relates to insomnia, varenicline is associated with a lower rate than bupropion and a 
slightly higher rate than placebo and NRT.  Details are reported in Table 12.

Table 12:
treated with varenicline

Study/Treatment
Adverse Event

Nausea (%) Insomnia (%)     Abnormal dreams (%) Headache (%)

Gonzales et al, 2006

Varenicline 28.1 14.0 10.3 15.5

Bupropion 12.5 21.9 5.5 14.3

Placebo 8.4 12.8 5.5 12.2

Jorenby et al, 2006

Varenicline 29.4 14.3 13.1 12.8



Post-market review of smoking cessation treatments

Pfizer Australia 51

Study/Treatment
Adverse Event

Nausea (%) Insomnia (%)     Abnormal dreams (%) Headache (%)

Bupropion 7.4 21.2 5.9 7.9

Placebo 9.7 12.4 3.5 12.6

Aubin et al, 2008

Varenicline 37.2 21.3 11.7 19.1

NRT 9.7 19.2 8.4 9.7

Nausea is clearly the most reported adverse events when taking varenicline. The consumer 
medicine information (CMI) leaflet informs the consumer on how to manage nausea caused 
by varenicline. In clinical trials, nausea usually occurred in the first week of taking varenicline. 
Despite nausea, the majority of smokers were able to continue their treatment with varenicline. 
Among patients reporting nausea, some found it helpful to take varenicline with food. 

Overall, the treatments are associated with different side effects. Therefore, it is difficult to 
make any strong conclusions about their tolerability compared to one another based purely 
on the rates of these AE alone. Therefore, it is important to consider the relative impact of 
these events. The most valid way to assess this is to consider the rates of discontinuations 
versus the rates of treatment-related AEs. As shown in Table 13, the total number of subjects 
that experienced AEs was similar across the three treatment arms for both Gonzales et al,
2006 and Jorenby et al, 2006 trials and similar across the two treatment arms for the Aubin et 
al, 2008 trial.
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Considering the data presented in Table 11, Table 12 and Table 13, it is clear that varenicline 
is associated with a lower rate of insomnia and a lower rate of treatment discontinuation due 
to AEs when compared to bupropion. Varenicline is also associated with slightly lower rate of 
severe AEs when compared to bupropion and NRT. Details are presented in Table 14.

Table 14: Main benefits in safety for varenicline compared to bupropion and 
nicotine replacement therapy

Varenicline versus bupropion Varenicline Bupropion

Lower rate of insomnia in varenicline versus bupropion:

Gonzales et al, 2006

Jorenby et al, 2006

14.0%

14.3%

21.9%

21.2%

Lower treatment discontinuation due to AE in varenicline 
versus bupropion:

Gonzales et al, 2006

Jorenby et al, 2006
8.6%

10.5%

15.2%

12.6%

Lower rate of severe AE in varenicline versus bupropion

Gonzales et al, 2006

Jorenby et al, 2006

1.4%

2.0%

1.5%

2.4%

Varenicline versus NRT Varenicline NRT

Lower rate of severe AE in varenicline versus NRT

Aubin et al, 2008 0.5% 2.2%

Abbreviations: AE, adverse event(s); NRT, nicotine replacement therapy.

3.2.2 Other clinical evidence

A summary of other clinical evidence is included in Table 15.

Forty-six publications were identified which included forty studies. Of the remaining six 
publications: three publications were subgroups of EAGLES  (Ayers et al, 2020, Evins et al,
2019 and Heffner et al, 2019); Smith et al (2013) and Carson et al (2014) reported  on the 
same study at different timepoints; Nakamura et al (2017)  reported on a subgroup of Ebbert 
et al (2015). Finally, Tashkin et al (2011a) and Tashkin et al (2011b) reported on different 
endpoints of the same study.

Of the forty studies: twenty-six were randomised controlled trials (RCTs) and three were open-
label studies, two of which were comparative (one with NRT [Baker et al, 2016] and the other 
with counselling [Carson et al, 2014]) and one was noncomparative (Price et al, 2016).
Twenty-four of the RCTs were placebo-controlled. Of the remaining two, Schnoll et al (2019) 
compared 12-weeks of varenicline + 12 weeks of placebo to twenty-four weeks of varenicline 
and Tulloch et al (2016) compared varenicline to NRT.

Benli et al (2017) was categorised as a prospective comparative study (vs bupropion). Chang 
et al (2017), Jiménez-Ruiz et al (2017), Politis et al (2018), Taylor et al (2017) and Taylor et 
al (2020) were described as prospective cohort studies. NRT was the comparator in Chang et 
al, (2017), Taylor et al (2017), Taylor et al (2020), Jiménez-Ruiz et al (2017) and Politis et al,
2018 were non-comparative. Carney et al (2019), Chang et al (2019), Itani et al (2019),
Jiménez-Ruiz et al (2018) and Kotz et al (2017) were retrospective cohort studies.  Carney et 
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al (2019) included both NRT and bupropion as comparators while Chang et al (2019), Itani et 
al (2019), Jiménez-Ruiz et al (2018) and Kotz et al (2017) included NRT as the comparator.

Populations included alcohol-dependent smokers (Zawertalio et al, 2020); asthmatic smokers
(Westergaard et al, 2015); smokers with stable cardiovascular disease (Rigotti et al, 2010);
Asian smokers (Nakamura et al, 2007; Wang et al); smokers attending GP practice  (Taylor et 
al, 2017); smokers living with HIV (Ashare et al, 2019; Mercie et al, 2018); smokers with cancer 
(Price et al, 2016; Schnoll et al, 2019); smokers with COPD (Jiménez-Ruiz et al, 2017; Kotz 
et al, 2017; Le Mao et al, 2020; Politis et al, 2018; Tashkin et al, 2011a); smokers with  
neurodevelopmental disorders (Itani et al, 2019); smokers with mental health disorders 
(Anthenelli et al, 2013; Chengappa et al, 2014; Evins et al , 2014; Jiménez-Ruiz et al, 2018;  
Taylor et al, 2020; Williams et al, 2012); hospitalised patients (Carney et al, 2019; Carson et 
al,  2014; Chang et al, 2019; Eisenberg et al, 2016; Steinberg et al, 2011); smokers scheduled 
for surgery (Wong et al, 2012) and smokers enrolled in smoking cessation programs (Baker 
et  al, 2016;  Benli et al, 2017; Chang et al, 2017; Cinciripini et al, 2013). Tuisku et al (2016) 
included young adult smokers and Ebbert et al (2016) included light smokers.  

Gonzales et al (2014) compared varenicline to bupropion and placebo in relapsed smokers 
who had abstained for less than 3 months in the previous year. Rennard et al (2012) allowed 
flexible quit dates and compared varenicline to placebo. Tulloch et al (2016) compared NRT, 
NRT patches in combination with gum or inhaler and varenicline. Tonstad et al (2006) 
compared varenicline with placebo for 12 weeks in subjects who had quit with 12 weeks of 
varenicline. Ebbert et al (2015) was performed in cigarette smokers not willing or able to quit 
within the next month but willing to reduce cigarette consumption and make a quit attempt at 
3 months. Bohadana et al (2020) employed a 6-week preloading regime with varenicline.

The majority of comparative studies demonstrated superiority of varenicline to comparators 
for 7-day point prevalence of abstinence and continuous abstinence and non-comparative 
studies showed a favourable outcome with varenicline.

In Ashare et al (2019) continuous abstinence from Week 9 to 12 was higher for varenicline vs. 
placebo, however, at Week 24, there was no effect of varenicline for point prevalence, 
continuous abstinence or time to relapse. In Baker et al (2016) there were no differences in 
outcomes between nicotine patches, nicotine patches and lozenges of inhalers and 
varenicline. Chang (2017) demonstrated superiority of varenicline in smokers aged 25-54 
years, however for smokers aged 55 years or older, varenicline and NRT had equivalent 
effectiveness.

In terms of adverse events, findings were similar to the pivotal studies.
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3.3 Clinical evidence of varenicline in combination with nicotine replacement therapy

Three randomised controlled trials combination varenicline in combination with nicotine 
replacement therapy with varenicline replacement therapy:

Hajek P, Mith KM, Dhanjo AR and McRobbie H. Is a combination of varenicline and 
nicotine patch more effective in helping smokers quit than varenicline alone? A 
randomised controlled trial. BMC Medicine, 2013, 11:140

Koegelenberg CFN, Noor F, Batemen ED, van Zyl-Smit RN, Bruning A. O’Brien JA, Smith 
C, Abdool-Gaffar MS, Emanuel S, Esterhuizen TM and Irusen EM.  Efficacy of varenicline 
combined with nicotine replacement therapy vs varenicline alone for smoking cessation. 
A randomized clinical trial. JAMA, 2014;312(2):155-161.

Ramon JM, Morchon S, Baena A and Masuet-Aumatell C. Combining varenicline and 
nicotine patches: a randomized controlled trial study in smoking cessation. BMC Medicine 
2014, 12:172

Two further publications presented observational and cohort analyses (respectively) of
varenicline in combination with nicotine replacement therapy:

Berg KM, Jorenby DE, Baker TB and Fiore MC. Triple smoking cessation therapy with 
varenicline, nicotine patch and nicotine lozenge: a pilot study to assess tolerability, 
satisfaction and end-of-treatment quit rates. Journal of Smoking Cessation, 2017; 
13(3):145–153.

Ebbert JO, Burke MV, Hays JT and Hurt RD. Combination treatment with varenicline and 
nicotine replacement therapy. Nicotine & Tobacco Research, 2009; 11(5):572–576.

Presented in Table 16 is a summary of the trials which studied varenicline in combination with 
nicotine replacement therapy. These studies are also summarised in Figure 11 and Figure 
12.
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Efficacy

Randomised controlled trials

Hajek et al (2013)

Effect of varenicline and NRT combination on abstinence rates

Table 17 shows the rates of continuous validated abstinence (not a puff since the TQD) at 24 
hours and 1 week and the Russell Standard sustained validated abstinence at 4 weeks (up to 5 
cigarettes allowed with no smoking during the previous week). There were no differences between 
the two study arms at any time point. Self-reported sustained abstinence rates at 12 weeks were 
29% vs. 36% in the placebo and NRT patch groups, respectively (x2 = 0.73; p = 0.39).

Table 17: Effect of varenicline + NRT combination on abstinence rates

Period after TQD
Placebo patch Nicotine patch

Pearson Chi-square; p-valueN=59 N=58

24 hours N (%) 47 (80) 46 (79) x2 = .00; p = 0.96

1 week N (%) 35 (59) 40 (69) x2 = 1.18; p = 0.28

4 weeks N (%) 35 (59) 35 (60) x2 = 0.01; p = 0.91

TQD, target quit date
Source: Hajek et al, 2013, Table 3

Adverse events 

There were no differences in ratings of nausea between the two groups at any time point (1.6 vs 
1.5, 1.7 vs 1.8 and 1.5 vs 1.4 at 24 hours, 1 week and 4 weeks after TQD in the placebo patch 
and NRT patch arm, respectively, all NS). There was one serious adverse event in the placebo 
arm (musculoskeletal injury) that was unrelated to the study medication. Table 18 shows other 
adverse events reported by more than 5% of participants.

Table 18: Effect of varenicline + NRT combination on adverse events

AE reported

Number of participants experiencing the problem

Pearson Chi-square; p-value
Placebo patch Nicotine patch

N=59 N=58

Abnormal dreams 5 12 x2 = 3.5; p = 0.06

Headache 4 6 x2 = .48; p = 0.49

Insomnia 11 11 x2 = .00; p = 0.97

Nausea 26 33 x2 = 1.93; p = 0.17

Source: Hajek et al, 2013, Table 4

Koegelenberg et al (2014)

Abstinence Rates and Craving for Cigarette Smoking 

The continuous and the point prevalence abstinence rates for the per-protocol and multiple 
imputation analyses are presented in Table 19. Participants who received active NRT and 
varenicline were more likely to achieve continuous abstinence at 12 weeks (55.4% vs 40.9%; P 
= .007) and 24 weeks (49.0% vs 32.6%; P = .004) and point prevalence abstinence at 24 weeks 
(65.1% vs 46.7%; P = .002) than those receiving placebo NRT and varenicline. The differences 
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observed in continuous abstinence were 14.5% (95% CI, 5.2%-23.8%) at 12 weeks and 16.4% 
(95% CI, 7.2%-25.5%) at 24 weeks, and the numbers needed to treat (NNT) to achieve 1 
additional successful attempt at smoking cessation were 7 (95% CI, 5-20) and 7 (95% CI, 4-14), 
respectively. The difference observed in point prevalence abstinence at 24 weeks was 18.4% 
(95% CI, 9.5%- 27.9%) and the NNT, 6 (95% CI, 4-11). Results of the intention-to-treat analysis 
of the primary end point provided similar results. Continuous abstinence at 12 weeks was 
observed in 99 of 222 participants (44.6%; 95% CI, 38.0%%-51.4%) vs 70 of 224 participants 
(31.3%; 95% CI, 25.3%-37.8%) randomised to receive the addition of NRT vs placebo, 
respectively (OR, 1.77; 95% CI, 1.18-2.66; P = .004).
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Safety and tolerability

The mean weight gain in those who completed 6 months of follow-up was 3.0 kg (95% CI, 2.3-
3.8 kg) in the active and 2.2 kg (95% CI, 1.7-2.8 kg) in the placebo NRT groups, respectively (P
= .09). Other adverse events that were observed at any time during the treatment phase or follow-
up are summarised in Table 20. Skin reactions reported in the active NRT patch group included 
localised erythema (n = 21) or itch (n = 6), whereas 3 patients experienced mild generalised 
reactions and a single participant reported worsening of pre-existing acne. Cutaneous adverse 
events in the placebo NRT patch group included localised erythema (n = 11) or itch (n = 2), mild 
generalised dermatitis (n = 3), and gingivitis (n = 1).

Table 20: Adverse events reported in at least 2% of participants per study group

Adverse event

No. (%)

P value

Varenicline and active nicotine 
patch Varenicline and placebo patch

N=216 N=219

Nausea 59 (27.3) 54 (24.7) .53

Insomnia and disturbed sleep 43 (19.9) 35 (15.1) .18

Abnormal dreams 10 (4.6) 13 (5.9) .54

Headaches 17 (7.9) 22 (10.0) .43

Any skin reactions 31 (14.4) 17 (7.8) .03

Constipation 9 (4.1) 6 (2.7) .42

Depression 5 (2.3) 3 (1.4) .50a

Source: Koegelenberg et al, 2014, Table 3

Ramon et al (2014)

Primary and secondary endpoints

Table 21 shows both the continuous and point abstinence rates. A comparison of the intervention 
and control groups for the continuous abstinence rates at 8, 12 and 24 weeks (Table 2) revealed 
no statistically significant differences (OR 1.04, 95% CI 0.4 to 2.1; OR 1.24, 95% CI 0.8 to 2.6; 
and OR 1.17 95% CI 0.4 to 1.9, respectively). Additionally, when the groups were compared for 
point abstinence, the results were similar and not statistically significant (Table 20). 



P
o

st
-m

ar
ke

t 
re

vi
ew

 o
f s

m
ok

in
g

 c
es

sa
tio

n

P
fiz

e
r 

A
us

tr
al

ia
7

9

T
a

b
le

 2
1:

S
m

o
k

in
g

 a
b

st
in

e
n

ce
 b

y
 g

ro
u

p

G
ro

up

C
on

tin
uo

us
 a

bs
tin

en
ce

a
Se

ve
n-

da
y 

po
in

t-p
re

va
le

nc
e 

ab
st

in
en

ce

A
bs

ta
in

er
s 

(%
)

C
ru

de
 O

R
 (9

5%
 C

I)
O

R
b

(9
5%

 C
I)

A
bs

ta
in

er
s 

(%
)

C
ru

de
 O

R
 (9

5%
 C

I)
O

R
b

(9
5%

 C
I)

W
ee

k 
8

Va
re

ni
cl

in
e 

+ 
ni

co
tin

e 
pa

tc
h 

(N
 =

17
0)

72
 (4

2.
2%

)
1.

08
 (0

.7
 to

 1
.7

)
1.

04
 (0

.4
 to

 2
.1

)
80

 (4
7.

2%
)

1.
06

 (0
.7

 to
 1

.6
)

1.
02

 (0
.3

 to
 1

.6
)

Va
re

ni
cl

in
e 

+ 
pl

ac
eb

o 
(N

=1
71

)
60

 (4
0.

4%
)

1
1

78
 (4

5.
7%

)
1

1

W
ee

k 
12

Va
re

ni
cl

in
e 

+ 
ni

co
tin

e 
pa

tc
h 

(N
 =

17
0)

66
 (3

9.
1%

)
1.

37
 (0

.8
 to

 2
1)

1.
24

 (0
.8

 to
 2

.6
)

68
 (4

0.
2%

)
1.

37
 (0

.8
 to

 2
.1

)
1.

20
 (0

.7
 to

 2
.1

)

Va
re

ni
cl

in
e 

+ 
pl

ac
eb

o 
(N

=1
71

)
54

 (3
1.

8%
)

1
1

56
 (3

8.
5%

)
1

1

W
ee

k 
24

Va
re

ni
cl

in
e 

+ 
ni

co
tin

e 
pa

tc
h 

(N
 =

17
0)

56
 (3

2.
8%

)
1.

25
 (0

.8
 to

 2
.0

)
1.

17
 (0

.4
 to

 1
.9

)
60

 (3
5.

1%
)

1.
28

 (0
.8

 to
 2

.0
)

1.
15

 (0
.4

 to
 2

.0
)

Va
re

ni
cl

in
e 

+ 
pl

ac
eb

o 
(N

=1
71

)
48

 (2
8.

2%
)

1
1

51
 (3

3.
4)

1
1

a.
C

o
nt

in
uo

us
 a

bs
tin

e
nc

e
 fr

om
 w

e
ek

s 
2 

to
 8

, 
12

 a
nd

 2
4

 w
ee

ks
b.

A
dj

u
st

ed
 b

y 
ag

e
, g

e
nd

e
r 

an
d 

th
er

ap
is

t. 

C
I,

 c
o

nf
id

e
nc

e
 in

te
rv

al
; 

N
, 

nu
m

b
er

; 
O

R
, o

d
ds

 r
at

io
.

S
o

ur
ce

: R
am

o
n

et
 a

l, 
20

14
, 

T
ab

le
 2



Post-market review of smoking cessation

Pfizer Australia 80

A post hoc exploratory analysis was conducted to assess if the effect of treatment was related to 
cigarette consumption ( 29 cigarettes per day (cpd) versus >29 cpd); nicotine dependence 
(Fagerstrom test for nicotine dependence (FTND) score 6 versus >6); and previous attempts
(none, 1 to 3 and more than 3). The post hoc subgroup analyses revealed that the effect of
treatment at 12 and 24 weeks was dependent on cigarette consumption at baseline (interaction 
P=0.02 at 12 weeks and P = 0.02 at 24 weeks). A non-significant interaction was detected among 
participants by the level of nicotine dependence (P = 0.06 at 12 weeks and P = 0.1 at 24 weeks)
and previous attempts (P = 0.4 at 12 weeks and P = 0.6 at 24 weeks).

Analysis between the subgroups was performed based on the two groups of cigarette smokers, 
and the rates of continuous abstinence were significantly higher for the combined treatment group 
than for the control group at week 12 (OR 1.39; 95% CI 1.2 to 2.5) and at week 24 (OR 1.46; 95% 
CI 1.2 to 2.8) in the subgroup who smoked more than 29 cpd (Table 22). In contrast, the
differences in the rates among smokers of 29 or fewer cpd were not significant at weeks 8, 12 
and 24.
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Adverse events

Adverse events occurred in 41.3% of smokers in the combination group compared with 39.7% in 
the control group ( 2 value 0.07; P=0.79). The various adverse events that were observed are 
shown in Table 23 2 value 0.85; P=0.35), abnormal dreams ( 2 value 0.21; P=0.64) 
and nausea ( 2 value 0.02; P=0.88) were the most frequently reported events in both groups. 
Headache was more frequently observed in the nicotine patch group (4.1% versus 2.6), but the 
differences were not statistically significant when both groups were compared ( 2 value 0.86; 
P=0.35). No serious adverse events occurred during follow-up. 

Five smokers in the combination group discontinued treatment because of adverse events (three 
because of nausea and two because of insomnia), and four smokers in the control group 
discontinued (one because of depressive symptoms, one because of insomnia and two because 
of nausea).

Table 23: Adverse events

Adverse event

Varenicline + nicotine patch Varenicline + placebo
Number = 170 Number = 171

N (%) N (%)

Insomnia 29 (17.3%) 23 (13.2%)

Nausea 31 (18.3%) 33 (19.1%)

Abnormal dreams 29 (17.4%) 26 (15.1%)

Constipation 15 (8.8%) 13 (7.6%)

Dyspepsia 10 (5.9%) 8 (4.7%)

Headache 7 (4.1%) 4 (2.6%)

Othera 9 (5.3%) 11 (6.4%)

a. Irritability, depressive symptoms, fatigue hypotension
Source: Ramon et al, 2014, Table 4

Observational studies

Berg et al, 2017

Abstinence Rates

Note that self-reported quit rates were a secondary outcome measure of this observational study 
of triple therapy (varenicline, NRT patch and NRT lozenge) in 36 smokers. The self-reported point-
prevalence abstinence at Week 12 was 58%, assuming that any withdrawn participants (n = 1) or 
participants with missing data (n = 9) had returned to smoking. Fourteen participants (38%) 
reported prolonged abstinence from Week 2 through Week 12.

Ebbert et al, 2009

Abstinence rates

Note that this cohort analysis was based on chart review of 239 smokers enrolled in a tobacco 
treatment program. All patients who could not be contacted were considered to be continuing 
smokers. For the combination varenicline and NRT group, we restricted abstinence rates 
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analyses to the group of patients who had at least 6 months of follow-up ( n = 93). The 30-day 
point prevalence smoking abstinence rate for patients receiving varenicline and NRT at 6 months 
was 54% (95% CI = 44% – 64%). For the usual-care group ( N = 135), the 30-day point prevalence 
smoking abstinence rate at 6 months was 59% (95% CI = 50% – 66%).

Summary of evidence for combination therapy

Of the three combination RCTs, only Koegelenberg et al (2014) showed a significantly beneficial 
effect for the combination of varenicline + NRT.  This is likely to be due to the treatment regimen 
used where NRT was initiated two weeks prior to the TQD and one week prior to varenicline.  In 
Ramon et al (2014), where NRT was commenced from the TQD and one week after initiating 
varenicline, the differences were significant in individuals who smoked >29 cigarettes per day.  

Despite the difference in the design of the studies, a meta-analysis of these three RCTs, with 
endpoints from Hajek et al at 4 weeks and Koegelenberg et al and Ramon et al at 12 weeks,
concluded that combination therapy is more effective than varenicline alone, especially if NRT is 
taken prior to the TQD. Forest plots for the OR, RR and RD of the three studies have been 
generated and show an overall combined benefit effect (Figure 13 to Figure 15).

Figure 13: Varenicline + NRT vs Varenicline + Placebo: risk difference

Figure 14: Varenicline + NRT vs Varenicline + Placebo: risk ratio

Figure 15: Varenicline + NRT vs Varenicline + Placebo: odds ratio

The observational studies demonstrate that the combination of varenicline + NRT is safe and well-
tolerated, with high rates of satisfaction and self-reported quitting.
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The adverse event profile of the combination is similar to that of individual agents, however the 
RCTs reported a numerically greater incidence of nausea, insomnia abnormal dreams, sleep 
disturbance, skin reactions, constipation, headache and depression with combination therapy 
versus varenicline monotherapy

Despite the less than favourable results in Hajek et al (2013) and in individuals
cigarettes in Ramon et al (2014), combination therapy should be considered in individuals who 
have not been successful with varenicline monotherapy and in certain risk groups.  

Pfizer is supportive of NACCHO’s submission to this review requesting consideration of 
combination therapy, including varenicline + NRT, for Aboriginal and Torres Strait Islander 
smokers.
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4. Subject to the findings of Terms of Reference 1, 2 and 3, review the cost-
effectiveness of medicines for smoking cessation.

Economic evaluations in Pharmaceutical Benefits Advisory Committee (PBAC) submissions for 
varenicline have consistently shown this smoking cessation agent to be highly cost-effective.  

The first major PBAC submission for varenicline was to obtain PBS-listing for initiation and 
continuation of varenicline and compared varenicline to bupropion, which was Pharmaceutical 
Benefits Scheme (PBS)-listed for smoking cessation at the time.  

The second major PBAC submission for varenicline was for a second 12 weeks of treatment in 
individuals who had ceased smoking after the initial 12 weeks of treatment. The economic 
evaluation in this submission compared varenicline to placebo in individuals who had ceased 
smoking after 12 weeks of treatment.

A third major PBAC submission and a resubmission were to propose that a second course of 
varenicline be permitted 6 months after the initial course of treatment, instead of being required 
to wait until the next year. This submission compared varenicline to a combination of placebo, 
bupropion and NRT in individuals who had previously received a course of varenicline. 

The economic evaluations from these PBAC submissions were updated by including the most 
recent:

Australian population statistics,
Australian age-specific death rates,
Australian smoking rates, and
PBS costs (2020) for varenicline, bupropion and NRT.

In addition, economic evaluations were performed with the efficacy estimates adjusted to reflect 
the usage of the smoking cessation treatments in clinical practice i.e. the efficacy estimates were 
reduced due to discontinuation of treatment and consequent reduction in overall efficacy in these 
patients. In addition costs were reduced based on usage of smoking cessation agents in clinical 
practice  Finally, estimates for current smoking-related deaths were included.

Further economic evaluations, which had not been included in the original submissions, were 
performed:

Varenicline vs NRT, and
Varenicline + NRT vs NRT.

The updates to previous economic analyses as well as these addition economic analyses show 
that varenicline remains highly cost-effective in all scenarios. Whether performed using the total 
treatment costs and evidence from clinical studies or adapted to reflect discontinuation rates seen 
in clinical practice, varenicline is highly cost-effective with a cost per QALY of <$15,000 for all 
evaluations except the unadjusted evaluation of a second course of varenicline in individuals who 
quit after 12 weeks of treatment.  In this case the cost per QALY was <$20,000.
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Further details of the cost-effectiveness analysis are provided as a separate confidential 
document.
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Conclusion of submission to post-market review of smoking cessation 
treatments

As noted previously, this submission has focused on varenicline as Pfizer is the applicant for this 
treatment. 

This submission provides evidence that varenicline is extremely effective for smoking cessation 
as demonstrated in clinical studies performed for registration of this product and many studies 
performed in a large number of populations since registration.  In addition, due to concerns in 
individuals with mental health issues a number of studies have been performed in these 
populations and have alleviated these concerns.

Varenicline is used as is outlined in international guidelines and the RACGP guide. These 
guidelines also recommend the use of varenicline in combination with NRT and this should be 
considered in individuals who do not achieve smoking cessation on monotherapy.

Finally varenicline continues to be a highly cost-effective treatment both using results of clinical 
studies and with discontinuation rates seen in clinical practice.
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