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Author  
(Year) Study Design Participants Blacks/AA  

Participants (%) Primary Outcome Secondary Outcome(s)

Nollen et al. 
(2019) [19] 

Prospective 
intervention trial 449 224 (50%)

Self-reported 7-day point 
prevalence smoking 

abstinence, defined as no 
cigarettes for the previous 7 

days. Biochemically verified by 
salivary cotinine.

Salivary cotinine-verified 7-day 
point prevalence abstinence at 

weeks 4 and 12.

Chen et al. 
(2020) [20]

Placebo-controlled 
randomized 
clinical trial

882 270 (32.9%)

Self-reported 7-day point 
prevalence smoking 

abstinence, defined as no 
smoking (not even a puff) 

for at least 7 days before the 
assessment. Biochemically 

verified by exhaled CO.

A 7-day point prevalence 
abstinence with CO verification at 
6 months, 7-day point prevalence 

abstinence at 1 year by self-
report, adverse effects, and 

adherence.

Ashare et al. 
(2019) [21]

Placebo-controlled 
randomized 
clinical trial

179 141 (81.5%)

Self-reported 7-day point 
prevalence smoking 

abstinence, defined as no 
tobacco use during the 7 days 

preceding the assessment. 
Biochemically verified by 

breath CO.

A 7-day point-prevalence 
abstinence at week 18, 

continuous abstinence rates 
(with CO) from Weeks 9–12, 

9–18, and 9–24 (defined as no 
self-reported tobacco use for the 
duration of the timeframe), and 
time to relapse across the 24-

week trial.
AA = African American. CO = carbon monoxide.

Table 1: Characteristics of studies included in systematic review.

<15 ng/mL [19]. Chen et al. and Ashare et al. both verified 
abstinence by exhaled carbon monoxide (CO) levels less than 
8 ppm [20,21]. In regards to handling missing outcome data, 
either loss to follow-up or lack of objective data provided 
(e.g. CO measurements), all three studies considered such 
participants as ongoing active smokers.

Study Description and Outcomes
Nollen et al.19

This prospective intervention trial stratified participants 
on self-reported race followed by further separation within 
race based on age (<40, ≥40 years) and sex, resulting in eight 
categories (Black males <40 years, Black males ≥40 years, 
Black females <40 years, Black females ≥40 years, White 
males <40 years, White males ≥40 years, White females <40 
years, White females ≥40 years). The intervention included 
a total of 12 weeks of varenicline, six concurrent smoking 
cessation counseling sessions through week 16, and follow-
up through week 26. Inclusion criteria were those individuals 
who smoked 3–20 cigarettes per day and were interested 
in quitting smoking. Black participants smoked an average 
of 12.5 cigarettes per day compared to White participants 
who smoked an average of 16.9 cigarettes per day. Results 
demonstrated a statistically significant primary outcome, 
with Black participants less likely to achieve abstinence than 
White participants at week 26 (14.3% of Blacks and 24.4% 
of Whites, p = 0.007). 

In terms of secondary outcomes, the inclusion of 

socioeconomic factors, treatment process, and smoking 
characteristics in multi-variable adjusted models attenuated 
the association of race with abstinence. Specifically, decreased 
abstinence rates were associated with socioeconomic factors 
including lower income, lack of home ownership, and 
greater neighborhood issues and conflicts, which were more 
prevalent among Black participants. With such a finding, the 
authors emphasized that the influence of non-biological social 
factors (e.g. socioeconomic, treatment process, and smoking 
characteristics) may play a more a significant role than race 
alone. In terms of side effects, Black and White participants 
reported a similar prevalence of moderate to severe side 
effects that could be attributed to varenicline; interestingly, 
abnormal dreams were experienced more frequently by Black 
participants.

Chen et al.20

This was a prospective stratified randomization trial that 
was genotype based. Each participant underwent genetic 
analysis via blood sample. Of the 822 participants enrolled 
in the trial, 454 had GG genotypes and 368 had GA/AA 
genotypes; 516 smokers were of European ancestry (EA) 
and 306 of non-EA, composed of 270 smokers of African 
American ancestry and the final 36 smokers reported other 
ancestry. Participants were randomly assigned based on 
CRNA5 rs16969968 genotypes (GG vs. GA/AA) to one of 
three treatments for 12 weeks in a 1:1:1 ratio: (i) varenicline 
tartrate, (ii) nicotine patches with nicotine lozenges, or (iii) 
placebo varenicline tartrate or placebo nicotine patches/



Mansour C, et al., Arch Clin Biomed Res 
2023 DOI:10.26502/acbr.50170348

Citation: Charlene Mansour, Victoria DeJaco, PharmD, Caitlyn Ahlberg, MD, MA, Raiza Schreiber, RN, Dina G. Lansey, MSN, RN, Geeta 
Minocha, B.Sc, Shireen Khoury, MD, MPH, Bekir Kaplan, MD, Tugba Kaplan, MD, Mandeep Jassal, MD, Alejandra Ellison-Barnes, MD, 
MPH, Panagis Galiatsatos, MD, MHS. Varenicline Efficacy on Tobacco Dependence in Black/African Americans in the United States: 
A Systematic Review.  Archives of Clinical and Biomedical Research. 7 (2023): 337-344.

Volume 7 • Issue 3 341 

lozenges, resulting in six cohorts. Cessation counseling 
occurred for all groups and follow-up assessments occurred 
for up to 12 months after the scheduled quit date., Income was 
recorded in addition to race, with 50.2% of the participants 
reporting an annual income ≥ $30,000/y. Eligibility for the 
study included ages 21 years and older, at least 5 cigarettes 
smoked per day, and were actively seeking treatment for 
smoking cessation. The average cigarettes smoked per day 
was 17.6. The 7-day point prevalence of abstinence found 
both cNRT and varenicline were statistically significant 
when compared to placebo, while age (p = 0.12) and sex (p = 
0.83) were not statistically significant the rate of abstinence. 
Race significantly predicted abstinence, where abstinence 
rates were lower within the non-EA smokers cohort than 
EA smokers (OR = 0.65, 95% CI, 0.44–0.96, p = 0.030). 
Both cNRT and varenicline were effective compared with 
placebo within each racial group. In terms of the interaction 
of genotype and pharmacotherapy on smoking cessation 
outcomes, both cNRT and varenicline vs. placebo were 
efficacious regardless of rs16969968 genotypes (GG vs. GA/
AA) in smokers of EA indicating no genotype-by-treatment 
interaction for the primary outcome of abstinence (p = 0.91). 
The lack of genotype-by-treatment interaction was confirmed 
after adjustments for age and sex within the EA cohort. In 
Black/African American smokers, genotype-by-treatment 
interaction was statistically significant for the primary 
outcome of abstinence (p = 0.0049). Within smokers that 
had a rs16969968 GG genotype, cNRT versus. placebo was 
efficacious (p = 0.029), but varenicline vs. placebo was not 
significant (p = 0.24). The comparison of paired cNRT vs. 
varenicline did not demonstrate significance (p = 0.27). In 
contrast, for White participants with the alternate genotype of 
rs16969968 GA/AA, efficacy of varenicline vs. placebo was 
demonstrated, but not when comparing cNRT vs. placebo. 
Unlike the Black/African American group, comparison 
of the pairwise varenicline vs. cNRT was significant (p = 
0.0052). After adjusting for age and sex, similar results of 
the genotype-by-treatment interaction were confirmed (p = 
0.0035).  Regarding adverse events, there was no significant 
difference in overall adverse effect severity score in Black/
African American smokers across medication groups versus 
placebo groups, paired cNRT vs. varenicline, or separate 
genotype groups (GG vs. GA/AA). Also, no significant 
genotype-by-treatment interaction was noted. There were 
similar findings for EA participants.

Ashare et al.21

Ashare et al. conducted a single-site phase 3 clinical trial 
with a randomized, double-blind, and placebo-controlled 
structure, of people living with HIV (PLWH) on antiretroviral 
therapy (ART) who were daily smokers seeking treatment. 
Participants were randomized to varenicline or placebo for 
12 weeks and all participants were offered six concurrent 

smoking cessation behavioral counseling sessions. Seven-
day point prevalence abstinence (confirmed with breath CO) 
at weeks 12 and 24 acted as the primary outcome. Secondary 
outcomes included continuous abstinence and time to relapse. 
Treatment-related side effects, blood pressure, adverse events, 
ART adherence, and viral load were followed as safety 
measures. In addition to participant HIV and ART status, 
participants were required to be >18 years of age and smoke 
a minimum of 5 cigarettes per day. Of note, the average 
number of cigarettes smoked by the participants was 11.5 
cigarettes per day. The authors recruited 179 participants, 
with 141 (81.5%) identifying as Black/African American. 
In terms of primary outcome achievement, varenicline 
participants reported significantly higher abstinence rates at 
Week 12 (p = 0.001) when compared to placebo. However, 
this effect was lost by Week 24 (p = 0.20). No differences 
on safety measures were noted between varenicline and 
placebo, although medication adherence within the study was 
greater in the placebo arm (138.0 + 40.3 pills) with 75.6% 
of participants reported to have taken >80% of placebo 
pills, compared to the varenicline arm (124.0 + 51.5) with 
only 58.4% of participants taking varenicline consistently  
(p = 0.02).

Discussion
With varenicline identified as the leading pharmacotherapy 

for tobacco dependence management9, its efficacy across 
diverse populations must be evaluated to reaffirm confidence 
in the medication as a potent, evidence-based treatment. 
Within such diverse populations, the sociodemographic 
variable of race should be considered. Race is used as a 
proxy in the US for more complex social, demographic, 
and economic factors, all of which may influence smoking 
cessation. A deeper understanding of this factor’s effect 
on varenicline’s efficacy may better equip clinicians to 
recognize barriers attenuating the success of varenicline for 
Black/African American patients. Our systematic review 
of varenicline and its efficacy for smoking cessation in 
Black/African American persons found that varenicline 
achieved statistically significant cessation. Therefore, a 
clinical understanding of the implication of these findings 
is warranted. While smoking prevalence appears to have 
decreased in a similar fashion between racial populations in 
the US, smoking-related health issues have disproportionately 
affected Black/African American patients. These patients 
suffer from one of the highest incidence and mortality rates of 
lung cancer among all ethnic and racial groups; notably, lung 
cancer is the leading cause of death among Black/African 
American men [22]. Studies suggest that Black/African 
American individuals in the US with chronic obstructive 
pulmonary disease (COPD) have worse pulmonary functional 
status, more significant lung function impairment, and worse 
COPD-related exacerbations as compared to non-Hispanic 
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White persons [23-25]. Therefore, in order to achieve equal 
and equitable outcomes compared to other racial categories, 
the urgent need to manage tobacco dependence in Black/
African Americans warrants the use of evidence based 
interventions (e.g. varenicline pharmacotherapy). With this 
systematic review, we reaffirm confidence in the clinical 
utility of varenicline for such patients. Cost is often cited as 
a barrier to the successful implementation and wide-spread 
dissemination of varenicline in the US.9 This was highlighted 
in the most recent tobacco dependence guidelines, where 
accessibility (e.g. over-the-counter or need for prescription) 
and lower costs were seen as important factors to consider 
for a pharmacotherapy in addition to efficacy and safety 
[9]. In the US, attempts to mitigate the often-prohibitive 
cost of varenicline vary by state and insurance status; cost 
to the patient is impacted by insured status as well as of the 
quality and extent of coverage, which may not fully cover 
varenicline.  Medication cost is important to consider when 
interpreting clinical trials on varenicline, as affordability may 
disproportionately impact those uninsured, underinsured, and 
limited by the prohibitive cost of medications [26, 27]. 

Mental health morbidities are more severe, persistent, 
and disabling among Black/African American individuals 
[28, 29]. Those suffering from mental health disorders 
have higher rates of smoking as compared to those without 
mental health disorders [30].Therefore, a concern found 
within all three trials discussed is the exclusion of patients 
with advanced mental health issues, especially given that the 
trials were conducted post-removal of the black box warning 
on varenicline’s potential for neuropsychiatric events (i.e. 
depression and suicide) in 2016 [31]. Future studies should 
seek to assess the safety and efficacy of varenicline in 
Black/African American smokers with significant mental 
health diseases. There are limitations to note with our 
systematic review. First, we chose to analyze only race, 
specifically towards the largest minority race in the US that 
has significant smoking-related health outcomes. Future 
studies should take into account other sociodemographic 
factors and their respective populations, such as ethnicity 
and neighborhood socioeconomic status [32,33]. Second, it 
will be vital to evaluate the efficacy of varenicline beyond 
6 months in Black/African American patients, as current 
patients who smoke may need more time for cessation [9]. 
As the 6-month margin is an arbitrary end-point for clinical 
management, as reflected with the most recent guideline, 
having clinical research reflect clinical practice will assure 
more precise intervention with varenicline for patients based 
on sociodemographic factors and clinical severity of tobacco 
dependence. Third, generalizing studies on race globally will 
always carry limitations given the notion that race carries 
different meanings and definitions across nations [34-36]. 
However, we believe the general concepts of our study can 

be generalized for the purpose of exploring varenicline’s 
impact on specific social groups globally, even if the findings 
themselves cannot be extrapolated.

Conclusion
In this systematic review of varenicline’s efficacy and 

safety for Black/African American patients, we found that 
the pharmacotherapy is a successful evidence-based option 
in tobacco dependence management. This finding supports 
the use of varenicline as an effective therapeutic option for 
Black/African American patients who smoke. Future studies 
should further address knowledge gaps in the care of Black/
African American patients, such as varenicline safety and 
efficacy for those with co-morbid significant mental health 
issues. Further evaluation of varenicline’s impact on specific 
smoking phenotypes and subpopulations will improve the 
equitable and successful implementation of this therapy as 
part of an overall smoking-cessation strategy in the US.
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