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RESULTS 

Trial Participants 

Of a total of 371 EC users screened for eligibility, 140 were randomized to either varenicline plus vaping cessation counseling (N = 70) or placebo plus counseling (N = 70). All EC users included in the study were former smokers. Most screen failures were due to dual use and unwillingness to quit vaping. One hundred and thirteen participants completed all the visits within the treatment phase, of whom 57 were in the varenicline group and 56 in the placebo group. The 24-week study visit (nontreatment phase) was completed by 95 subjects, of whom 51 were in the varenicline group and 44 were in the placebo group. Subjects’ baseline characteristics between groups were comparable with the exception of age, BAI, PSECDI, and educational level. Subjects had a mean (SD) age of 52.6 (9.1) years, and smoked 15-20 cigarettes daily for at least 25 years before switching to vaping products. They have been exclusive daily EC users for at least 2 years, had made at least one serious quit vaping attempt in the past, and had a mean (SD) PSECDI score of 11.7 (6.2) for the varenicline group and 14.9 (7.3) for the placebo group, indicating high level of EC dependency. Participants self-reported reduction in daily EC use by at least 50%, and had a VAS motivation score > 8, indicating strong motivation to quit vaping. Approximately 90% of study subjects used a refillable system as their main EC device (mainly, refillable tank systems) with tobacco and fruit flavored e-liquids as the most common vape products. The reasons most commonly endorsed for an interest in quitting vaping were: a) concern about the potential health risks of long-term EC use (72.9%) ; b) need to break dependence on vaping products (62.1%); c) the experience of some adverse physical effects (e.g., dry mouth, sore throat, dry cough) (27.9%); d) the increasing cost of vaping (23.6%). 

Vaping abstinence rates 

CARs were significantly higher for varenicline vs placebo at each interval: weeks 4-12, 40.0% and 20.0%, respectively (OR = 2.67, 95% CI = [1.25 - 5.68], P = 0.011); weeks 4-24, 34.3% for varenicline and 17.2% for placebo (OR = 2.52, 95% CI = [1.14 - 5.58], P = 0.0224). 

The 7-day point prevalence of vaping abstinence was also higher for the varenicline than placebo at each time point; in particular, significant results were shown at week 4, 41.4% vs 22.9% (OR = 2.39,  95% CI = [1.15 - 4.97], P = 0.02); week 12, 40.0% vs 20.0% (OR = 2.67,  95% CI = [1.25 - 5.68], P = 0.011); and week 24, 34.3 vs 17.2 (OR = 2.52,  95% CI = [1.14 - 5.58], P = 0.0224). 

Changes in vaping behavior 

EC users who were not abstinent from vaping were considered as treatment failures. Treatment failures consisted of subjects who relapsed back into vaping, who were unable to completely stop vaping (i.e. reducers), and who were lost to follow-up. Taking the whole cohort of subjects completing the study, a substantial reduction in vaping consumption (>33% from baseline) was observed in 33.6% and 26.3% of the subjects at week 12 and week 24, respectively. Vaping relapse was observed in 29.2% and 35.8% of the subjects at week 12 and week 24, respectively. No subject in the study relapsed to tobacco cigarette smoking. 

Clinical and Demographic Features Influencing Vaping Abstinence 

A multiple logistic regression model, which included baseline characteristics (age, gender, years of smoking prior to regular vaping, years of exclusive daily vaping, number of quit vaping attempts, motivation levels by VAS, cohabitant vapers, BDI II score, BAI score, PSECDI score, MNWS at week-4, weight increase at week-12, and study group) as covariates, estimated the varenicline group vs the placebo group had an OR of 3.2 (95% CI, 1.19-8.60; P = .021) for the CAR at weeks 4 to 12. Having cohabitant vapers reduced the odds of success for CAR by approx. 70% (OR, 0.284; 95% CI, 0.091-0.888; P = .030). High BAI scores were also associated with reduced odds of success for CAR (OR, 0.219; 95% CI, 0.055-0.870; P = .031). Non-significant trends were observed for PSECDI (p = .054) and craving score (p = .059). 

Adverse Events 

A total of 36 subjects (51.4%) who received varenicline and 29 patients (41.4%) who received placebo reported AEs. Most AEs were rated as mild or moderate and rarely led to treatment discontinuation; 2 in the varenicline group and 1 in the placebo group. The AEs that occurred more frequently in the varenicline group than in the placebo group were nausea (49 [19.9%] vs 19 [12.3%]), flatulence (17 [6.9%] vs 6 [3.9%]), and abnormal dreams (16 [6.5%] vs 5 [3.3%]). Patients did not report suicidal ideation, worsening of depressive symptoms, or serious AEs (with the exception of 1 complication of inguinal hernial in the varenicline arm at week 12). 

No significant changes in mean (SD) systolic and diastolic blood pressure, and resting heart rate were observed between and within treatment groups. High blood pressure was detected in 8 subjects (3, varenicline; 5 placebo). Weight gain was observed among subjects in the varenicline group; however, the increase of 1.4 kg and 2.2 kg at week-12 and week-24 was non-significant. 

The frequency of most commonly reported respiratory/oral AEs (such as dry mouth, sore throat, cough) was reduced by the end of the study, lower in the varenicline compared with the placebo group. 

Measures of urge to vape across the treatment phase of this study were consistently attenuated with  varenicline; at week-4, MNWS craving sub-score of 0.56 (0-2) in the varenicline group was significantly lower than 1.61 (0-2.75) (P = .0018) in the placebo group. On the contrary, Varenicline did not attenuate increase in appetite; at week-4, MNWS appetite sub-score of 1.43 (0-3) in the varenicline group was significantly higher than 0.62 (0-1) (P = .0029) in the placebo group.
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