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Abstract

Aims—To test the efficacy and safety of varenicline as an aid to smoking cessation in methadone 

maintained smokers.

Design—Multicenter, randomized, double-blind, placebo-controlled trial with random 

assignment to 12 weeks of varenicline 1 mg twice daily (n=57) or matched placebo (n=55), with 

in-person and telephone counseling.

Setting—Urban methadone programmes in the Bronx, New York City, New York, USA.

Participants: Methadone maintenance patients, smoking ≥5 cigarettes/day, interested in quitting, 

stable in methadone treatment, without current axis I psychiatric disorders, suicidal ideation, or 

recent suicide attempts.

Measurements—Seven-day point prevalence abstinence verified by expired carbon monoxide 

(CO) < 8 p.p.m at week 12 (primary outcome); CO-verified abstinence, cigarettes/day, incident 

axis I psychiatric illness, suicidal ideation or serious adverse events (SAEs) at weeks 2, 4, 8, 12 or 

24 (secondary outcomes).

Findings—Baseline demographic, smoking and clinical factors were similar between groups. 

Retention at 24 weeks was 90%. Subjects receiving varenicline were more likely than those 

receiving placebo to achieve abstinence (10.5% v 0%, p = .03; effect size 10.5%, 95% CI 4.4 – 

19.3%) and to reduce smoking (median 5 v 2 cigarettes/day, p<.001) at 12 weeks. These effects 

were not maintained after drug treatment ceased. Incident psychiatric illness (OR = 0.84, 95% CI 

0.16, 4.4) and suicidality (OR = 0.88, 95% CI 0.2, 3.9) were not different between groups. There 

were no psychiatric or cardiac SAEs.
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Conclusions—Varenicline can aid short-term smoking abstinence in methadone maintained 

smokers.

INTRODUCTION

Opioid dependent persons have a high tobacco use prevalence, and suffer high rates of 

tobacco-related disease and mortality (1–6). Despite this, little is known about how to 

achieve smoking cessation among opioid-dependent patients receiving methadone 

maintenance. To date, three randomized trials have evaluated behavioral interventions in 

conjunction with nicotine replacement therapy in methadone maintenance patients; all 

demonstrated significant tobacco cessation at treatment end which was not sustained over 

follow-up (7–9). Two controlled trials have evaluated varenicline among methadone patients 

(10, 11). In one, a significant reduction in cigarettes smoked was observed, but the number 

of varenicline-treated patients was small (10). The other evaluated extended varenicline 

treatment, with low varenicline adherence and varenicline-associated abstinence at six 

months (11).

Reasons for the scant provision of smoking cessation alternatives in substance abuse 

treatment programs are multifaceted (12–16), and include limited treatment capacity, 

unfounded fears that smoking cessation treatment might jeopardize recovery, and 

particularly regarding varenicline, concerns about psychiatric risks for patients with 

substantial psychiatric co-morbidity. Despite an FDA boxed warning about varenicline-

associated psychiatric risks, observational data among methadone patients (17) and growing 

research on varenicline among persons with psychiatric co-morbidity (18–23) suggest that 

varenicline is associated with minimal adverse psychiatric events.

Our objective in this randomized, placebo-controlled, double-blind trial was to test the 

efficacy and safety of varenicline for smoking cessation among opioid dependent methadone 

maintenance patients.

METHODS

Design Overview

Between 8/2009 and 9/2011, we conducted a phase IV, multicenter, parallel-design 

randomized controlled trial. Methadone maintained smokers were randomized to receive 12 

weeks of varenicline 1 mg twice daily or matched placebo, in combination with in-person 

and telephone counseling. Research assessments occurred at baseline, and at weeks 2, 4, 8, 

12 and 24. Subjects were reimbursed $15 per research visit. The protocol was approved by 

the Einstein Committee on Clinical Investigations. We obtained a Certificate of 

Confidentiality from the National Institutes on Drug Abuse to protect against disclosure of 

research information.

Setting and Participants

We recruited smokers enrolled in methadone maintenance treatment at three urban 

outpatient substance abuse treatment programs in the Bronx, NY. Eligible persons were: 18 

years or older; smoking five or more cigarettes per day; interested in quitting smoking with a 
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plan to quit in ≤ six months (Ladder of Change score 6–8); had not taken varenicline in the 

past 30 days; enrolled in methadone treatment for at least three months without change in 

dose for the prior two weeks; English speaking; able to provide informed consent; and if 

female, not pregnant, breastfeeding, or trying to conceive. Unstable liver, cardiac, 

pulmonary, renal or infectious diseases were exclusionary. Psychiatric exclusion criteria 

included current major depressive or manic episode, current psychotic disorder, past year 

suicide attempt or psychiatric hospitalization, or current suicidal ideation with plan or intent. 

Though we had originally planned to exclude individuals with any history of a suicide 

attempt or a Brief Symptom Inventory score indicating a “case” of psychiatric illness (24), 

we (S.N., K.R., J.A.) expanded our eligibility criteria after enrolling the first ten subjects to 

enhance generalizability.

Subjects were recruited by research assistants in methadone clinic waiting areas, as well as 

by word of mouth, posted fliers, and counseling and medical staff referral. RAs conducted a 

brief screening interview, then abstracted laboratory and treatment data from charts to 

further assess eligibility. Eligibility was confirmed only after the study physician (S.N.) 

completed a clinical and structured psychiatric interview using the Mini-International 

Neuropsychiatric Interview 6.0.0 and Columbia Suicide Severity Scale, and conducted a 

physical examination and urine pregnancy test (if applicable). Interviews were completed in 

private offices in the methadone clinics. All subjects signed written informed consent.

We based our effect size estimation on the observation that the efficacy of smoking 

cessation medications in methadone patients has been half that observed in general (7, 8, 

25). We thus anticipated an abstinence rate at 12 weeks in the varenicline arm of 22%. We 

estimated a 2% abstinence rate in the placebo arm given findings that opioid dependent 

smokers not receiving cessation treatment quit at negligible rates (9, 26). Allowing a type 1 

error of 0.05, we estimated that 50 subjects in each arm would give us 80% power to detect 

this difference, and we therefore recruited 112 subjects to account for loss to follow-up. 

Interim analyses were not performed, and did not guide recruitment decisions.

Randomization and Interventions

Subjects were randomized to receive 12 weeks of varenicline or placebo in a 1:1 ratio. 

Treatment group allocation was computer-generated, and stratified by the three clinic sites in 

blocks of six within each stratum. All subjects, research assistants, counselors, and 

physicians were blinded to treatment assignment. To ensure blinding, a central data manager 

concealed the allocation sequence using a password-protected file, assigned subjects to 

treatment groups, and faxed pre-printed medication orders to the study pharmacist. The 

pharmacist prepared the research medication by compounding varenicline tablets or placebo 

lactose powder to create identical-appearing capsules. The pharmacist marked medication 

bottles with subjects’ study ID numbers, and delivered medications for individual study 

subjects to clinical sites, where they were distributed to each subject by the research 

assistant. Varenicline subjects received standard varenicline dosing: 0.5 mg/d (days one to 

three), 0.5 mg twice daily (days four to seven), then 1 mg twice daily (through week 12); 

placebo subjects received matched capsules at an identical frequency.
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All subjects set a quit date one week following treatment initiation, and were offered 

structured, brief (≤ 10-minute), individual, in-person counseling by a physician or masters-

level tobacco treatment specialist at the baseline, two, four, eight and 12 week visits. 

Counseling was standardized and based on Public Health Service guidelines. Counselors 

completed a within-session checklist to document adherence to the counseling procedural 

manual. Counseling sessions were audiotaped, and a random sample of recordings were 

reviewed to provide feedback and monitor fidelity. All subjects were also offered referral to 

the New York State Quitline. This is a free, proactive quitline, which contacts smokers and 

provides telephone counseling.

Outcomes and Follow-up

Varenicline efficacy—Our primary outcome was carbon monoxide (CO)-validated 7-day 

point prevalence abstinence at 12 weeks. Our original primary outcome was defined as 

including both self-reported smoking abstinence and salivary cotinine ≤ 15 ng/ml (27). 

Because of the high rate of missing data (6 of 51 cases of self-reported abstinence not 

verified by cotinine, due to research assistant error, participant refusal, and test strip 

undersaturation), and because the semi-quantitative assay we used (Nymox NicAlert™) did 

not use a ≤ 15 ng/ml threshold (10 of 51 cases fell in the 10–30 ng/ml range), all authors 

decided to verify abstinence with carbon monoxide (CO) < 8 p.p.m. (Micro Smokerlyzer®, 

Bedfont Scientific) prior to unblinding and data analysis. Self-reported tobacco abstinence 

was measured at all visits by asking, “Have you smoked at least part of a cigarette in the past 

seven days, even a puff?” We chose the CO threshold of < 8 p.p.m. for comparability with 

other smoking cessation trials among methadone maintained smokers (7, 8). We 

prespecified abstinence at 12 weeks rather than long-term abstinence as our primary 

outcome to evaluate proximal intervention effects in a group with modest cessation success 

in prior studies (28, 29). Our secondary outcome measures included: 1) CO-verified 7-day 

point prevalence abstinence at each follow-up visit; 2) continuous abstinence between weeks 

4 and 12; and 3) number of cigarettes smoked per day. In addition, we assessed interest in 

quitting by: 1) quit attempts lasting ≥ 24 hours; 2) confidence in quitting smoking (1–10 

scale); and 3) importance of quitting smoking (1–10 scale).

Psychiatric illness and symptoms—We assessed incident psychiatric symptoms at 

weeks two, four, eight, 12 and 24 with: 1) the Mini-International Neuropsychiatric Interview 

(30), a short, structured diagnostic interview for DSM-IV Axis I disorders; 2) the Columbia 

Suicide Severity Rating Scale, a structured interview which assesses suicidal ideation, plans, 

intent, and behavior (31); and 3) the Brief Symptom Inventory [BSI, (32)] a self-report 

psychiatric symptom inventory. We evaluated the BSI global measure of emotional distress 

(the Global Severity Index), and used a T score ≥ 63 to indicate a “case” of psychiatric 

illness (24). Medications were discontinued at weeks two, four, or eight if participants met 

criteria for current major depressive or manic episode, psychotic disorder, or suicidal 

ideation with plan or intent.

Adverse medication effects—We evaluated adverse events at weeks two, four, eight, 

and 12 using both a structured questionnaire that assessed the presence of specific symptoms 

reported among varenicline subjects in published clinical trials, and an open-ended review of 
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symptoms that emerged or increased in intensity following the start of study medication. 

Serious adverse events were defined as those which resulted in death, were life-threatening, 

or required inpatient hospitalization.

Statistical Analysis

For abstinence analyses, we used an intent-to-treat approach that counted subjects with 

missing data as smokers. We first compared the proportion of subjects in each treatment arm 

with biochemically validated 7-day point prevalence abstinence at the end of the 

intervention (week 12) using Fisher exact tests. We then assessed the association of 

biochemically verified abstinence at each follow-up time-point with several potential 

confounders, including clinical site, gender, and subjects’ baseline cocaine and hazardous 

alcohol use. Given that there were no significant confounders, we did not conduct 

multivariate analyses. In post-hoc analyses, we used GEE with exchangeable correlation to 

assess the interaction of abstinence and time in each group. All analyses were performed 

using SAS, version 9.3 (SAS Institute, Cary, NC).

Given the potential bias in counting subjects with missing data as smokers (33), we also 

conducted sensitivity analyses of missing abstinence data. We used SAS PROC MI to 

construct fully conditional specification multiple imputation models; this modeling approach 

is valid for monotone or arbitrary missing patterns, and can take into account uncertainties 

regarding the missing at random mechanism of missing data. We generated ten imputed data 

sets, using the following predictors: age, sex, cigarettes/day, BSI Global Severity Index 

score, and methadone dose. We then applied a Fisher exact test to each imputed proportion 

of abstinent subjects at each time point. Finally, we averaged the resulting proportions and 

p-values at each time point.

To evaluate differences between groups in our secondary outcomes, we used Fisher Exact or 

chi-square tests for binary outcomes, and Wilcoxon rank sum tests for continuous outcomes. 

We then used GEE models with unstructured correlation to estimate the odds of having 

incident psychiatric disease or suicidal ideation. We report adverse medication effects 

occurring in over five percent of subjects, or which had statistically significant differences 

between groups. Serious adverse events are reported descriptively.

RESULTS

Baseline characteristics

We screened 704 methadone patients, of whom 445 were ineligible, and 147 were unwilling 

to participate or did not complete screening procedures (Figure 1). Eligible and ineligible 

subjects were similar with respect to clinical site, age, interest in quitting, and past 30 day 

use of smoking cessation medication, however eligible subjects smoked more cigarettes per 

day than ineligible subjects (median 15 vs. 10, p < .0001). A total of 112 subjects were 

randomized, 57 to the varenicline arm and 55 to the placebo arm. Subjects completed a 

mean of 1.96 and 1.85 counseling sessions in the varenicline and placebo arms respectively 

(p = 0.7), but sessions were not normally distributed. This resulted in a marked but non-

significant difference between arms, with a median of two sessions (IQR 1, 3) in the 
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varenicline arm and one (IQR = 0, 3) in the placebo arm (p = 0.7). Ninety percent of 

subjects completed 24-week follow-up, and subjects in both groups completed a median of 

six (of six) scheduled research visits.

Subjects’ mean age was 48 years, 47% were male, 54% were Latino, and 27% were Black. 

They smoked a median of 15 cigarettes per day, and had low levels of nicotine dependence 

(median FTND score = 4). Psychiatric comorbidity was common: 21% had a lifetime history 

of one or more major depressive episodes. Baseline demographic, smoking and clinical 

factors were similar between groups (Table 1).

Tobacco use

Rates of biochemically verified cessation were 0% in the placebo arm, and significantly 

higher in the varenicline arm at the end of 12 weeks of treatment (10.5%, 95% CI 4% – 

19%; p=.03; Table 2, Figure 2a). Only two subjects, both in the varenicline arm, had 

continuous abstinence between weeks 4 and 12. Abstinence in the varenicline arm increased 

significantly over the intervention period. Estimates of cessation at 12 weeks remained 

significantly higher among varenicline-treated subjects when multiple imputation models 

were used for missing data (11.2 v 0%, p=.02). Neither clinical site nor gender was 

associated with abstinence. Varenicline-treated subjects also reported smoking significantly 

fewer cigarettes per day throughout the intervention period (Figure 2b). The differences in 

abstinence and smoking reduction between groups were not maintained after varenicline 

treatment ceased.

At baseline, subjects in both groups reported high levels of quit importance and confidence 

(median scores 10 and 8, respectively). Median quit importance and confidence scores did 

not change over the study period, and did not differ between groups. At each follow-up time 

point, the majority of subjects reported ≥24 hour quit attempts; differences between groups 

were not significant (Figure 2c).

Psychiatric illness and symptoms

Incident major depressive or manic episodes or psychotic disorders were infrequent, and did 

not differ between treatment arms (odds ratio (OR) = 1.0, 95% CI 0.4, 2.3). During the 

intervention period, a small number of subjects reported non-specific wishes to be dead, 

only one in each treatment arm had thoughts of killing themselves, and none had suicidal 

ideation with plan or intent. There were no differences in odds of suicidal ideation between 

groups (OR = 0.88, 95% CI 0.2, 3.9).

Adverse events

More varenicline- than placebo-treated subjects experienced treatment-emergent nausea (51 

v 28%, p = .01) or constipation (40 v 18%, p = .01). Overall, there were high rates of 

gastrointestinal symptoms (including change in taste, vomiting and gas); neurologic 

symptoms (including change in concentration and headache); and sleep disturbance, but 

these were similar between groups (Table 3).
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During the intervention period, serious adverse events among varenicline-treated subjects 

included one hypoglycemic episode in a subject with a preceding increase in long-acting 

insulin dose; one hospitalization for alcohol and cocaine rehabilitation; and one total knee 

replacement following mechanical fall. SAEs among placebo subjects during the 

intervention period included one hospitalization for chest pain (with negative cardiac and 

pulmonary tests); and one hospitalization for alcohol detoxification. During post-

intervention follow-up, varenicline subjects were hospitalized for alcohol rehabilitation, 

acute cholecystitis, and asthma exacerbation (two subjects); one placebo group participant 

was hospitalized for a total hip replacement.

DISCUSSION

In this randomized, double-blind, placebo-controlled trial of varenicline’s efficacy in 

methadone maintained smokers, 12 weeks of varenicline treatment was associated with a 

significantly higher point-prevalence tobacco abstinence rate compared to placebo. 

Varenicline-treated subjects also reported smoking significantly fewer cigarettes per day 

throughout the intervention period. These effects were not maintained after medication 

treatment ceased. Varenicline treatment was not associated with adverse psychiatric effects, 

but treatment-emergent nausea and constipation were more common.

There are two published randomized trials which have evaluated varenicline for smoking 

cessation among opioid dependent smokers. In one, 31 cocaine-using smokers in methadone 

treatment were randomized to varenicline or placebo (10); of the 13 varenicline-group 

subjects, two self-reported tobacco abstinence. In the other, 315 methadone maintained 

smokers were randomized to varenicline, nicotine patch and gum, or placebo. There was no 

significant varenicline effect, and CO-verified abstinence was 3.7% in the varenicline group 

at 6 months (11). However this was an extended (6 month) intervention, medication 

adherence rates were low, and whether varenicline had more proximal therapeutic effects 

(e.g., inducing cessation) was not described. To our knowledge, ours is the first randomized 

trial to demonstrate a significant difference in tobacco abstinence between varenicline- and 

placebo-treated methadone-maintained smokers.

The 10.5% cessation rate we observed among varenicline-treated subjects is approximately 

one quarter that in varenicline phase 3 clinical trials. However, this modest cessation rate is 

comparable to that achieved in trials using other smoking cessation medications among 

opioid dependent smokers. Specifically, a trial of smokers treated with nicotine patches and 

randomized to receive individualized motivational counseling or brief cessation counseling 

achieved seven day abstinence rates of 4.7 – 5.3% at six months (7). A second trial, which 

employed a nicotine patch platform and 2 × 2 design to test behavioral treatments found that 

14% of those who received nicotine patches alone were abstinent at 12 weeks (8). In another 

randomized trial of nicotine patch therapy and group counseling compared to substance 

abuse treatment as usual, active group participants achieved cessation rates of 10–11% 

during treatment and 5–6% at 13- and 26-week follow-up (9). Finally, a single-arm study of 

the combination of bupropion, nicotine gum, and motivational counseling found that 14% of 

methadone-maintained smokers were abstinent at six months (25). Observational studies and 

standard care arms of controlled trials provide another important comparison point—without 
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smoking cessation treatment, cessation rates among opioid dependent smokers are negligible 

(9, 26).

The very low cessation rates among our placebo group, despite in-person and telephone 

counseling, suggest that medication is an important treatment component. Because 

varenicline treatment with brief smoking cessation counseling can easily be implemented by 

medical providers in addiction treatment settings, even a relatively modest treatment effect 

could have a profound impact because of the high prevalence of smoking in these settings.

Novel treatment interventions, including varenicline “pretreatment” two to four weeks prior 

to target quit date, have been shown to enhance varenicline efficacy (34, 35). All subjects in 

our trial were instructed to quit one week after initiating medication, and a majority in both 

arms made initial quit attempts. More varenicline group subjects had biochemically verified 

cessation at four weeks, and their abstinence rates in later study visits continued to climb 

relative to placebo arm subjects. Whether further extending varenicline “pretreatment” 

duration increases cessation among methadone maintained smokers warrants additional 

investigation. Half the participants who quit relapsed at 24-week follow-up, consistent with 

other varenicline trials (36, 37). Extending varenicline treatment to six months among 

varenicline-treated smokers who have quit is associated with greater time to relapse and 

lower relapse rates (38), and long-term varenicline treatment may have a role in preventing 

relapse among opioid dependent smokers. Methadone maintenance programs in particular, 

because of patients’ frequent visits, close contact with counselors and health care providers, 

and high retention rates, may be ideal settings for extended smoking cessation interventions.

The majority of subjects in both groups reported ≥ 24 hour quit attempts, and also decreased 

the number of cigarettes smoked per day. These data, however, may be distorted by social 

desirability bias, as has been demonstrated previously among methadone maintained 

smokers attempting cessation (7, 11). Alternately, these findings may reflect motivation to 

quit and changes in participants' smoking behavior. Because smoking reduction does not 

appear to predict future cessation (39–41) and has only modest health benefits (42), more 

work is needed to determine how to leverage the health behavior change seen among those 

who reduce their smoking into sustained smoking cessation.

Importantly, we found that the rates of incident psychiatric illness and suicidal ideation were 

evenly distributed between the two groups. These data add to the growing literature 

supporting the safety of varenicline among patients with mental illness (18–23). A more 

limited evidence base supports the safety of varenicline among substance abuse treatment 

patients. In a cohort of 70 opioid dependent patients prescribed varenicline, few had 

documented adverse psychiatric events (17). In one randomized trial of varenicline among 

methadone-maintained smokers, there were no adverse psychiatric events observed with 12 

weeks of varenicline (10). In another, 2 of 137 varenicline-group subjects stopped 

varenicline due to neurobehavioral effects, but rates of depression were lower among 

varenicline- than nicotine replacement therapy group subjects (11). Another randomized, 

placebo-controlled trial of varenicline among 37 cocaine-dependent smokers found a 

significant decline in depression intensity scores over the course of the trial in both 

treatment groups (43). Our finding that varenicline treatment is not associated with adverse 
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psychiatric events removes an important barrier to its use among methadone maintenance 

patients.

Though our randomized trial used objective measures of cessation, and validated, structured 

psychiatric measures, it has limitations. Self-reported smoking reduction could not be 

biochemically validated. We did not analyze changes in drug use over time. Our sample size 

limits our power to detect rare psychiatric events. While we excluded persons with active 

psychiatric illness, it is possible that a broader population may safely use varenicline. 

Finally, our findings may not generalize to individuals with higher levels of nicotine 

dependence, less motivation to quit, or those who are not in substance abuse treatment. We 

recruited a large proportion of racial and ethnic minority smokers, and our findings should 

generalize to racially/ethnically diverse, urban drug treatment settings.

In summary, among methadone maintained smokers, varenicline was associated with 

increased smoking cessation at 12 weeks compared to placebo, which was not maintained at 

24 weeks. We observed no association between varenicline and adverse psychiatric effects. 

Given the disproportionate burden of tobacco use and the limited efficacy of other smoking 

cessation treatments among substance abuse treatment patients, varenicline should be 

considered for substance abuse treatment patients who smoke.
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Figure 1. 
Flow chart of participant screening, enrollment and follow-up

* Not interested in quitting smoking, or no intent to quit in next 6 months

† Participants may have been excluded for more than one reason
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Figure 2. 
Tobacco use outcomes

* Significant abstinence by time interaction in generalized estimating equation models of 

abstinence = treatment arm + week + arm*week
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Table 1

Baseline characteristics of the study population

Varenicline
(n=57)

Placebo
(n=55)

Sociodemographic characteristics

Age, mean (sd) 48 (9) 48 (8)

Male sex, n (%) 26 (46) 27 (49)

Race/ethnicity, n (%)

  Hispanic 32 (56) 28 (51)

  Black 14 (25) 17 (31)

  Non-Hispanic White 5 (9) 5 (9)

  Other 6 (10) 5 (9)

≤ High school education, n (%) 41 (72) 46 (84)

Married or living with partner, n (%)† 23 (40) 31 (57)

Employed, n (%) 15 (26) 17 (31)

Lifetime history of incarceration, n (%) 42 (74) 31 (56)

Unstable housing, n (%)‡ 21 (37) 14 (25)

Tobacco Use Characteristics

Cigarettes/day, median (IQR) 15 (10,20) 15 (10,20)

Carbon monoxide, median (IQR) (n=107) 10 (6,15) 9 (7,17)

Carbon monoxide < 8 p.p.m., n (%) 22 (39) 18 (33)

Fagerstrom Test of Nicotine Dependence score, median (IQR) 4 (2,6) 4 (3,5)

Ladder of change score, median (IQR) 7 (6,8) 7 (6,8)

Quit importance, median (IQR) 10 (8,10) 10 (9,10)

Quit confidence, median (IQR) 8 (5,9) 8 (5,10)

Any past quit attempts, n (%) 41 (72) 41 (75)

Median duration longest prior quit attempt, weeks (IQR) (n=82) 9 (1,30) 4 (1,26)

Any other household smoker, n (%) 34 (60) 29 (53)

Psychiatric comorbidity

Lifetime major depressive episode, n (%)§ 12 (21) 11 (20)

Lifetime psychotic disorder, n (%)§ 9 (16) 9 (16)

Lifetime suicide attempt, n (%) ‖ 9 (16) 7 (13)

Severe global psychiatric symptoms, n (%)¶ 9 (16) 12 (22)

Currently receiving psychiatric treatment, n (%) 24 (42) 26 (47)

Medical comorbidity

Hypertension, n (%) 19 (33) 22 (40)

Diabetes, n (%) 13 (23) 11 (20)

COPD/Asthma, n (%) 19 (33) 12 (22)

HIV/AIDS 11 (19) 10 (18)

Substance use characteristics

Median duration methadone maintenance, years (IQR) 4 (2,10) 7 (3,13)

Median methadone dose, mg (IQR) 110 (70,150) 100 (65,160)
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Varenicline
(n=57)

Placebo
(n=55)

Self-reported use of illicit drugs in 30 days prior to baseline, n (%)**

  Heroin 8 (14) 5 (9)

  Other opiates† 11 (20) 13 (24)

  Cocaine (including crack)† 17 (30) 8 (15)

  Marijuana† 14 (25) 13 (24)

Hazardous alcohol use, n (%)†† 4 (7) 9 (16)

Clinical sites

  Site 1 9 (16) 7 (13)

  Site 2 32 (56) 33 (60)

  Site 3 16 (28) 15 (27)

†
n=111, data missing for one participant

‡
Living in a shelter, temporary housing, hotel/motel, or on the street

§
Assessed using the Mini-International Neuropsychiatric Interview 6.0.0

‖
Assessed using the Columbia Suicide Severity Scale, a structured interview which assesses suicidal ideation, plans, intent, and behavior

¶
Assessed using the Brief Symptom Inventory Global Severity Index, with scores dichotomized at a T score ≥ 63

**
Assessed using the Addiction Severity Index-Lite. No participants reported amphetamine use

††
Assessed using the Alcohol Use Disorder Identification Test, with hazardous alcohol use defined as a score >= 4 for women or >=8 for men
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Table 3

Participants experiencing treatment emergent adverse effects over intervention period

Varenicline
(n=57)

Placebo
(n=55) p value*

Psychiatric outcomes, n (%)

Incident major depressive episode† 2 (4) 1 (2) 1

Incident manic episode† 0 0 NA

Incident psychotic disorder† 1 (2) 3 (6) 0.34

Suicidal ideation‡ 3 (5) 4 (8) 0.71

Severe global psychiatric symptoms§ 12 (21) 17 (33) 0.15

Medical symptoms, n (%)‖

Change in taste 18 (32) 14 (25) 0.64

Dry mouth 27 (47) 23 (45) 0.81

Change in appetite 29 (51) 18 (35) 0.1

Nausea 29 (51) 14 (27) 0.01

Vomiting 11 (19) 8 (16) 0.62

Gas 19 (33) 15 (29) 0.66

Constipation 23 (40) 9 (18) 0.01

Change in concentration 6 (11) 6 (12) 0.84

Headache 11 (19) 18 (35) 0.06

Fatigue 15 (26) 13 (24) 0.92

Insomnia 15 (26) 13 (24) 0.92

Dizziness 9 (16) 8 (15) 0.99

Irritability 10 (18) 8 (15) 0.8

Vivid/more frequent dreams 18 (32) 22 (43) 0.21

*
p value for difference between varenicline and placebo groups

†
Assessed using the Mini-International Neuropsychiatric Interview 6.0.0

‡
Wishes to be dead, or thoughts of killing self, assessed using the Columbia Suicide Severity Scale. No cases of suicidal ideation with plan or 

intent.

§
Assessed using the Brief Symptom Inventory Global Severity Index, with scores dichotomized at a T score ≥ 63

‖
Structured questionnaire, assessing specific symptoms reported in varenicline clinical trials, and open-ended assessment
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