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Varenicline:
Mechanism of Action 

and Effectiveness



Varenicline
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 Available Since 2006
 A Selective Alpha4 Beta2 nicotinic acetylcholine receptor 

partial agonist
 Potential Implications = agonist + antagonist:

-Stimulate dopamine release like nicotine
-Block nicotine from binding to receptors

 Consistent Evidence of Effectiveness, both versus 
placebo and versus Nicotine Replacement Therapy



2008 PHS Clinical Practice Guideline: Treating 
Tobacco Use and Dependence Update
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Medication
Number of 

arms

Estimated 
odds ratio 
(95% C. I.)

Estimated abstinence rate
(95% C. I.)

Placebo 80 1.0 13.8

Monotherapies

Varenicline (2 mg/day) 5 3.1 (2.5, 3.8) 33.2 (28.9, 37.8)

Nicotine Nasal Spray 4 2.3 (1.7, 3.0) 26.7 (21.5, 32.7)

High Dose Nicotine Patch ( > 25 mg) (These 
included both standard or long-term duration) 4 2.3 (1.7, 3.0)

26.5 (21.3, 32.5)

Long-Term Nicotine Gum (> 14 weeks) 6 2.2 (1.5, 3.2) 26.1 (19.7, 33.6)

Varenicline (1 mg/day) 3 2.1 (1.5, 3.0) 25.4 (19.6, 32.2)

Nicotine Inhaler 6 2.1 (1.5, 2.9) 24.8 (19.1, 31.6)

Clonidine 3 2.1 (1.2, 3.7) 25.0 (15.7, 37.3) 

Treatment Recommendations – Medications
Meta-analysis (2008):  Effectiveness and abstinence rates for various medications and medication 
combinations compared to placebo at 6-months post-quit (n = 86 studies)



2008 PHS Clinical Practice Guideline: Treating 
Tobacco Use and Dependence Update
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Treatment Recommendations 

 Medications: Varenicline is an effective smoking cessation 
treatment that patients should be encouraged to use.  
(Strength of Evidence = A)



2008 PHS Clinical Practice Guideline: Treating 
Tobacco Use and Dependence Update
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Medication
Number of 

arms
Estimated odds ratio 

(95% C. I.)

Nicotine Patch (reference group) 32 1.0

Comparison Treatments that were more effective

Varenicline (2 mg/day) 5 1.6 (1.3, 2.0)

Nicotine Patch + Short Acting NRT 3 1.9 (1.3, 2.7)

Treatment Recommendations /Medications: Relative Effectiveness
Meta-analysis (2008):  Effectiveness and abstinence rates of medications relative to the nicotine patch (n = 86 studies)
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Varenicline in 
Psychiatric Patients



Varenicline in Psychiatric Patients
The Eagles Study*
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 Study Design:
-4,116 smokers motivated to quit with psychiatric disorders
-Randomized to Varenicline, Bupropion, Patch, or Placebo
-No statistically significant differences in rates of psychiatric 
symptoms during tx –across the four conditions (4.9% in 
placebo, 6.5% in varenicline)

 Abstinence Rates: Varenicline statistically more effective than 
bupropion, nicotine patch, and placebo

 Implications of Eagles:
-In the United States, the “Black Box Warning” was 
removed

 Implications for Treatment: Varenicline can be viewed as a first 
line medication for smoking cessation in patients with a psychiatric 
history

-



Outline

11

 Varenicline – Mechanism of Action +Effectiveness
 Varenicline in Psychiatric Patients
 Varenicline + NRT – Evidence of Effectiveness
 New American Thoracic Society (ATS) 

Recommendations
 The Wisconsin QUITS Study
 Varenicline + NRT: Time for a Clinical 

Recommendation Update?



12

Varenicline + NRT:
Evidence of Effectiveness



Varenicline + NRT #1
An RCT
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Combining varenicline and nicotine patches: a 
randomized controlled trial study in smoking 
cessation. Ramon et al. BMC Medicine 2014. 
 341 smokers (20 or more cigs/day) randomized to V+Active Patch 

or V+Placebo Patch for 12 weeks

 24 week quit rates of 32.8% (active) versus 28.2% (placebo) was 
not statistically significant

 Conclusion: V + N did not improve quit rates at 12 or 24 weeks



Varenicline + NRT Study #2
Koegelenberg large RCT
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Efficacy of Varenicline combined with NRT vs Varenicline Along for 
Smoking Cessation. Koegelenberg et al. JAMA 2014

 446 healthy smokers randomized

 All received V for 12 week, half received active N Patch starting 2 
wks pre-quit and continuing for 12 weeks; half received placebo N 
Patch for the same schedule

 At 24 weeks, V+Active NRT = 43.5%; V+ Placebo NRT = 28.8% 
(OR = 1.91 [1.28-2.84])

 Conclusion: V+NRT was more effective than V along at 12 and 24 
weeks.



Varenicline + NRT Study #3:
A Meta-analysis
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Combination therapy of varenicline with nicotine replacement therapy is 
better than varenicline along: a systematic review and meta-analysis of 
randomized controlled trials.  Chang et al, BMC Public Health 2015

 Meta-analysis of 3 RCTs; 904 participants 
 Results;: Early OR = 1.50, Late OR = 1.62
 Conclusion: Combination V + NRT is more effective than 

V alone, especially if pre-ciessation treatment with NRT 
provided.



Varenicline + NRT Study #4
Pilot of 3 Drugs
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Triple Smoking Cessation Therapy with Varenicline, Nicotine Patch, 
and Nicotine Lozenge: A Pilot study to Assess Tolerability, Satisfaction, 
and End-of-Treatment Quit Rates.  Berg et al, Journal of Smoking 
Cessation 2017

 12 week pilot involving 36 smokers of triple therapy –
primarily a tolerability study

 Common things happened commonly: insomnia, 
abnormal dreams, nausea.  Typically well tolerated

 High patient satisfaction
 High self-reported quit rates at 12 week (58%)
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New American Thoracic Society 
Recommendations regarding 

Combining Varenicline and NRT for 
Smoking Cessation



Am J Resp Crit Care Med 2020. 202;2:e5-e31.

A “Universal” 
Clinical Path?

• Reduce choice paralysis
• Emphasize effectiveness
• Minimize perceived impact on 

workflow 



GRADE EtD - Multiple Outcomes
 Benefits
 Continuous and PPA
 During treatment and at 6-

month follow-up.
 Harms
 SAE as determined by 

investigators

 Also: Patient Values, 
Feasibility, Cost, Equity

 Also: PICO-specific 
outcomes

Alonso-Coello. BMJ 2016;353:i2089
Schünemann. J Clin Epi 2016;76:89–98



PICO 1 – Varenicline or Patch?
 Total 14 RCT direct comparison
 3640-3799 subjects pooled
 6-mos RR 1.20 (favors 

varenicline)
 EOT RR 1.40 (favors 

varenicline)

Am J Resp Crit Care Med 2020. 202;2:e5-e31.

• 40 Additional Quits/1000 treated
• Strong Recommendation -

favors of varenicline over patch
• Moderate Certainty in est effects

* Likely acceptable to pt (black box)



PICO 2 – Varenicline or Bupropion?
 Total 7 RCT direct comparison
 5626-5655 subjects pooled
 6-mos RR 1.30 (favors 

varenicline)
 EOT RR 1.41 (favors varenicline)

Am J Resp Crit Care Med 2020. 202;2:e5-e31.

• 147 Additional Quits/1000 treated
• Strong Recommendation - favors 

of varenicline over bupropion
• Moderate Certainty in est effects
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PICO 3 – Varenicline + Patch or 
Varenicline Alone?

 Total 3 RCT direct comparison
 776 - 893 subjects pooled
 6-mos RR 1.36 (favors 

varenicline)
 EOT RR 1.31 (favors varenicline)

Am J Resp Crit Care Med 2020. 202;2:e5-e31.

• 105 Additional Quits/1000 treated
• Conditional Recommendation -

Suggest varenicline plus patch
• Low Certainty in est effects
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PICO 4 – Varenicline or ElectronicCigarette?
 Direct comparisons: 1 

conference abstract RCT & 1 obs
study

 Network meta-analysis of 8830 
subjects in 11 RCT (V vs. N) & 2 
RCT (e-cig vs. N)

Am J Resp Crit Care Med 2020. 202;2:e5-e31.

• 3-mos RR 1.10 (favors 
varenicline)

• SAE RR 0.32 (favors varenicline)
• 22 Additional Quits/1000 treated
• Conditional Recommendation -

Suggest varenicline over e-cig
• Very Low Certainty in est effects

* EVALI caveat
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PICO 5 – Pre-treat or Wait for ‘Ready’?
 Total 4 RCT direct comparison
 1250-1360 subjects pooled
 < 6-mos RR 2.49 (favors Pre-

treat)
 > 6-mos RR 2.00 (favors Pre-

treat)

Am J Resp Crit Care Med 2020. 202;2:e5-e31.

• 173-308 Additional Quits/1000 treated
• Strong Recommendation - favors of 

pre-treat over wait
• Moderate Certainty in est effects
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PICO 6 – Varenicline or Patch in 
Behavioral Health Patients?
 Total 2 RCT direct comparison
 2194 subjects pooled
 6-mos RR 1.31 (favors 

varenicline)
 EOT RR 1.78* (? favors 

varenicline)

Am J Resp Crit Care Med 2020. 202;2:e5-e31.

• 36 Additional Quits/1000 treated
• Strong Recommendation - favors 

varenicline over patch
• Moderate Certainty in est effects
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PICO 7 – Extended (>12-wk) or 
Standard (< 12-wk) Duration?

 Total 12 RCT direct 
comparison

 3711 subjects pooled
 1 yr RR 1.22 (favors extended)
 12-18 mos relapse RR 0.43 

(favors extended)

Am J Resp Crit Care Med 2020. 202;2:e5-e31.

• 53 Additional Quits/1000 treated
• Strong Recommendation -

favors   > 12-wks over < 12-wks 
Rx

• Moderate Certainty in est effects
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Practical Implications

 Treat compulsion before the 
patient is ready to quit

 Nicotine amplifies Varenicline
despite proposed mechanism of 
action 

 Current / History of BH should 
not preclude varenicline

• Varenicline as first-line should not 
require nicotine or bupropion “failure”

• Treatment should be available for 
more than 3 month duration
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Limitations & Next Steps
 Did not evaluate 

alternative approaches
 Renal Disease
 What if pt refuses / failed 

varenicline in past?
 No evaluation of office-

based counseling 
strategies
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The Wisconsin 

QUITS Study



The Wisconsin QUITS Study
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 PIs: Baker, Stein, Fiore, University of Wisconsin Center 
for Tobacco Research and Intervention (UW-CTRI)

 Funded by NHLBI/NIH
 Sample size: 1,250 Smokers motivated to quit
 Randomized to 4 conditions, double blind
 Assessing both V vs V+N and 12 vs 24 wks of treatment
 Key Outcome – 12 Month Quit Rates



The Wisconsin QUITS Study
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Months 1-3 Months 4 to 6

GREEN =  Active Medication 
RED      = Placebo Medication

PILL       = Varenicline
PATCH   = Nicotine Patch 14 
mg
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Varenicline + NRT: 
Time for a Clinical 

Recommendation Update?



Comments/Questions

www.ctri.wisc.edu
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