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ABSTRACT 

 

Background: The use of bupropion, a smoking cessation aid, has been associated with 

improved health-related quality of life (HRQOL) in the general population of smokers, but 

its effect on HRQOL in post-myocardial infarction (MI) patients remains unknown.  

Objectives: To examine the effect of bupropion on HRQOL in post-MI patients who are 

attempting to quit smoking. 

Methods: To accomplish this objective, we used data from a randomized, double-blind, 

placebo-controlled trial in 392 hospitalized post-MI patients.  Treatment duration was 9 

weeks, and follow-up was 12 months. HRQOL was assessed via the EuroQol-5D (EQ-5D) 

questionnaire, which includes 5 dimensions (mobility, self-care, daily activities, 

pain/discomfort, and anxiety/depression).  Analyses were restricted to patients (n=225) 

who completed the EQ-5D at baseline, 6 months, and 12 months.  

Results: Patients randomized to bupropion (n=109) and those randomized to placebo 

(n=116) experienced similar improvements in HRQOL during follow-up (difference in 

change in EQ-5D index from baseline to 6 months = 0.02, 95% confidence interval [CI] = 

-0.04, 0.08; from baseline to 12 months = 0.02, 95% CI = -0.04, 0.08). No between-group 

differences were observed in any of the 5 dimensions.  Similar improvements in HRQOL 

were observed between patients who remained abstinent and those who relapsed. Lower 

baseline HRQOL, defined as having a HRQOL that was less than the median value, was 

associated with decreased smoking abstinence at 12 months follow-up (odds ratio OR 

=0.39, 95% CI = 0.22, 0.68).   

Conclusions: Bupropion does not improve HRQOL among patients attempting to quit 

smoking post-MI. 
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INTRODUCTION 

 

Bupropion, an antidepressant with noradrenergic and dopaminergic activities, is 

also used as a smoking cessation agent. It has been shown to be effective when prescribed 

as a smoking cessation therapy in the general population, with an absolute increase in the 

prevalence of abstinence at 12 months of up to 14.7% compared to placebo 1. It facilitates 

smoking cessation by relieving withdrawal symptoms 2. Several studies have demonstrated 

that bupropion also improves health-related quality of life (HRQOL), a reflection of one’s 

physical, psychological and social functioning in relation to health 3 , when used in patients 

with depression 4-6, cancer 7;8, or in  those trying to quit smoking 9. This association is likely 

related to its mood-enhancing properties, as well as to the relief of nicotine withdrawal 

symptoms. However, the effect of bupropion on HRQOL in patients attempting to quit 

smoking immediately after a myocardial infarction (MI) is unknown. Our primary 

objective was therefore to examine the effect of bupropion on HRQOL among smokers 

attempting to quit immediately after a MI. Our secondary objectives were to determine the 

effect of smoking status on change in HRQOL during the 12 months post-MI and to assess 

the effect of HRQOL at baseline on the prevalence of subsequent abstinence.  

METHODS 

Study Design 

 To achieve these objectives, we used data from the ZESCA trial (ClinicalTrials.gov 

Identifier NCT00689611), a multi-center, randomized, double-blind, placebo-controlled 

controlled trial of bupropion as a pharmacological aid for smoking cessation in patients 

hospitalized with a MI. A detailed description of the ZESCA trial has been reported 

elsewhere 10. A total of 392 patients were randomized to either 9 weeks of bupropion (150 
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mg once daily for 3 days, then 150 mg twice daily) or placebo. Prior to initiation of study 

medication, all patients received a standardized non-pharmacologic smoking cessation 

intervention. Telephone follow-ups were conducted at 1 and 2 weeks, and clinic visits were 

held at 4 and 9 weeks as well as at 6 and 12 months. Smoking abstinence was biochemically 

validated by an exhaled carbon monoxide level of ≤ 10 ppm during all clinic visits. Patients 

lost to follow-up were assumed to have returned to smoking. The primary endpoint of the 

ZESCA Trial was point prevalence smoking abstinence at 12 months. Secondary endpoints 

included side effects and safety, which were assessed during telephone follow-ups and 

clinic visits.  

Study Population 

Patients who were ≥ 18 years old, who were active smokers (having smoked on 

average ≥ 10 cigarettes per day in the past year), and who suffered a MI with ≥ 24 hours 

hospitalization were recruited in the trial. MI was defined as having a positive Troponin T, 

Troponin I, or CK-MB levels as well as ≥ 1 of the following: (1) ischemic symptoms (i.e., 

typical chest pain) for at least 20 minutes; (2) ECG changes indicative of ischemia (ST-

segment elevation or depression); (3) development of pathological Q waves on the ECG. 

Patients undergoing percutaneous coronary intervention (PCI) and/or coronary artery 

bypass graft surgery (CABG) were eligible for enrollment. In addition, patients had to be 

motivated to quit smoking. Exclusion criteria consisted of a history of or predisposition to 

seizures, a history of anorexia nervosa or bulimia, a history of suicidal events, liver or renal 

impairment, pregnancy, lactation, excessive consumption of alcohol, and current use of any 

medical smoking cessation aids or any medications that lower seizure threshold. Research 
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ethics approval was obtained at all participating sites, and all patients provided written 

informed consent.  

HRQOL 

 HRQOL was measured using the EuroQol-5D (EQ-5D) questionnaire at baseline, 

6 months, and 12 months. The EQ-5D consists of five items, each measuring a specific 

dimension of HRQOL: mobility, self-care, daily activities, pain/discomfort and 

anxiety/depression 11. Patients were asked to rate their current state of health as “no 

problems”, “some problems”, or “severe problems” for each of the 5 dimensions, and these 

data were converted into a 1-digit level number. Thus, “no problems” was categorized as 

level 1, “some problems” as level 2, and “severe problems” as level 3. Combining the digits 

for each dimension yielded a 5-digit number that was then converted using a country-

specific value set (preferential weights) to a single summary index score 12. We employed 

the United States version of the value sets in the present study 12. In addition, patients rated 

their current state of health using the EQ-5D Visual Analogue Scale (VAS), a 20 cm scale 

ranging from 0 to 100, with 100 representing the best imaginable health state and 0 

representing the worst imaginable health state. The EQ-5D questionnaire has been shown 

to be a valid, reliable, and responsive instrument to measure HRQOL in patients with an 

acute coronary syndrome 13-15. Inclusion in the present study was restricted participants 

who completed the EQ-5D questionnaire at baseline, 6 months, and 12 months.  

Other measures 

Sociodemographic characteristics and medical history were obtained at baseline 

evaluation, at which time patients were also assessed for depression using the Beck 
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Depression Inventory II (BDI-II) 16 and nicotine dependence using the Fagerström Test for 

Nicotine Dependence (FTND) 17. 

Statistical Analyses 

In our primary analyses, we examined the effect of bupropion on HRQOL; a 

modified intention-to-treat approach was used, with patients who completed the EQ-5D 

questionnaire analyzed according to the treatment group (bupropion or placebo) to which 

they were randomized. We calculated between-group differences in EQ-5D index and VAS 

scores with 95% confidence intervals (CI). Change in EQ-5D score was obtained from the 

difference in scores between baseline and follow-up, and between-group comparison was 

performed to yield the difference in change and the 95% CI. In addition, we examined 

change in HRQOL in dimension-specific analyses. To facilitate the interpretation of 

dimension-specific results, we dichotomized each dimension into “no problems” (levels 1 

and 2) and “problems” (level 3), and between-group comparisons were performed for each 

dimension. Furthermore, to assess the impact of country where the participant was recruited, 

we stratified analyses examining the change in EQ-5D score by developed/developing 

country status.  

In secondary analyses, we categorized patients as “persistent quitters”, defined as 

abstinence at all follow-ups, and “smokers”, defined as reported smoking on at least 1 

occasion. We then examined change in HRQOL by smoking status by generating between-

group differences and 95% CI. In addition, to investigate the effect of baseline HRQOL on 

the prevalence of smoking abstinence at 6 and 12 months follow-ups, we dichotomized 

baseline HRQOL at the median EQ-5D index score of the study population, and we used 

multiple logistic regression to adjust for potential confounders. Candidate variables for 
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potential inclusion in this analysis were age, sex, treatment group, number of years smoked, 

number of previous attempts to quit, BDI score, FTND score, previous use of 

antidepressants, presence of other smokers at home, prior diabetes mellitus, prior MI, prior 

hyperlipidemia, prior hypertension, prior cerebrovascular accident/transient ischemic 

attack, treatment of MI with thrombolytic therapy, and developed/developing country. 

Finally, these candidate baseline variables were also examined as predictors of improved 

HRQOL at 12 months post-cessation. All statistical analyses were performed in SAS 

version 9.2 (Cary, NC).  

RESULTS 

Patient Characteristics 

 A total of 225 patients from the ZESCA trial were included in our analysis (109 in 

the bupropion group and 116 in the placebo group). The mean age was 54 (standard 

deviation SD = 10) years, and 84.4% were male. Patients had smoked a mean of 33 years 

(SD = 11.7). Compared to patients randomized to placebo, a greater proportion of patients 

randomized to bupropion had received thrombolytic therapy for their MI (bupropion = 

50.5%, placebo = 37.1%, between-group difference = 13.4%, 95% CI = 0.5, 26.2). The two 

treatment groups were well balanced for all other characteristics (Table 1).  

Bupropion and Smoking Prevalence 

 No difference in point prevalence smoking was observed between the 2 groups at 6 

months (bupropion = 57.8%, placebo = 51.7%, between-group difference = 6.1%, 95% CI 

= -6.9, 19.1) and 12 months follow-ups (bupropion = 59.6%, placebo = 49.1%, between-

group difference = 10.5%, 95% CI = -2.5, 23.4).  
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Bupropion and HRQOL 

HRQOL improved at 6 and 12 months follow-ups (Figure 1, Online Appendix 1), 

with similar improvements observed in the 2 treatment groups (difference in change in EQ-

5D index from baseline to 6 months = 0.02, 95% CI = -0.04, 0.08; from baseline to 12 

months = 0.02, 95% CI = -0.04, 0.08).  Similar results were obtained when HRQOL was 

assessed using the EQ-5D VAS. In sensitivity analyses, we stratified the change in EQ-5D 

index and VAS scores by developed/developing country status; these analyses produced 

results that were similar to those of our primary analysis (data not shown).   

Analysis of each of the EQ-5D dimensions revealed that patients in both treatment 

groups reported fewer problems with regards to motility, self-care, and usual activities at 6 

and 12 months post-MI compared to baseline, but experienced similar levels of 

pain/discomfort and anxiety/depression (Table 2). Similar trends were observed in each of 

the 2 treatment groups.  

HRQOL by Smoking Status 

All patients reported better EQ-5D index scores at 6 and 12 months follow-ups, but 

no difference in change in index score was observed between smokers and persistent 

quitters (Figure 2, Online Appendix 2). Differences were observed between the index 

scores of smokers and persistent quitters at 12 months follow-up (between-group difference 

= -0.05, 95% CI = -0.09, -0.02). When HRQOL was assessed using the VAS rather than 

index score, we found that persistent quitters improved more than smokers during 6 months 

post-cessation (between-group difference = -7.18, 95% CI = -13.00, -1.36). However, this 

difference did not persist at 12 months (between-group difference = -4.97, 95% CI = -11.26, 
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1.31).  Similar trends were observed when analyses were conducted by treatment group 

(data not shown).  

Predictors of Abstinence and HRQOL at 12 Months 

After adjusting for treatment group, we found that lower HRQOL at baseline was 

associated with lower abstinence at 12 months (odds ratio OR = 0.39, 95% CI = 0.22, 

0.68). Adjustment for additional potential confounders did not materially alter this 

association (data not shown). Age, BDI > 14, having received thrombolytic therapy, and 

lower HRQOL at baseline were the most important predictors of change in HRQOL at 12 

months (Online Appendix 3).   

DISCUSSION 

Our study was designed to examine the effect of bupropion on HRQOL among 

smokers attempting to quit immediately after a MI. We found that the use of bupropion as 

a smoking cessation aid was not associated with improved HRQOL over the period of 1 

year post-MI compared with placebo. This null finding may be explained by the observed 

no between-group differences in smoking at 6 and 12 months, which is consistent with 

results from the primary analysis of the ZESCA trial 10.  Regardless of treatment group, 

patients experienced improved HRQOL following their MI, especially concerning their 

ability to move, to care for themselves, and to perform usual activities. Although 

differences in index scores at the 12 months follow-up and in VAS score at the 6 months 

follow-up between smokers and persistent quitters were observed, patients who remained 

abstinent throughout the year had similar improvements in HRQOL as those who relapsed 

during the year. Lower HRQOL at baseline was a predictor of lower abstinence at 12 
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months, and young age, BDI score > 14, having received thrombolytic therapy and 

reporting an lower HRQOL at baseline were predictors of improved HRQOL at 12 months.  

To our knowledge, this is the first study to examine the effect of bupropion on 

HRQOL in the setting of smoking cessation after a MI. Results from previous studies have 

shown that the use of bupropion as an antidepressant is associated with significant 

improvements in HRQOL compared to placebo 4-8. Furthermore, a recent large RCT of 

pharmacotherapy-mediated smoking cessation in healthy smokers demonstrated that the 

use of bupropion as a smoking cessation aid is associated with improved quality of life at 

12, 24, and 52 week follow-ups compared to placebo 9. These findings were not replicated 

in our study, suggesting that any potential benefits of bupropion on HRQOL are masked 

by the overall improved HRQOL that occurs in the year post-MI. Interestingly, although it 

is well known that depression is a common morbidity following an MI 18, the lack of 

improvement in HRQOL with bupropion compared to placebo suggests that its 

antidepressant action may be minimal following an acute coronary event, despite a dosing 

similar to that used to treat depression. The heavy health burden of an MI and its natural 

recovery course likely shadow the mood-enhancing properties of bupropion.    Furthermore, 

our patients were comparatively older, consisted of a greater proportion of males, and were 

smokers of longer duration, all of which could contribute to the observed differences 

between this previous study and the present one. 

Our finding that both patients who remained abstinent and those to relapsed 

experienced similar improvements in HRQOL adds to a body of conflicting literature on 

the effect of smoking cessation on HRQOL. Several observational studies have suggested 

that smoking cessation leads to improved HRQOL in otherwise healthy smokers 19-24. 
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However, the picture is less defined for patients with cardiovascular diseases. Some studies 

have found no improvement in HRQOL with smoking cessation 25;26, whereas an 

observational study involving 1,432 patients who underwent PCI found that patients who 

quit smoking had significantly greater improvements in HRQOL compared to those who 

continued smoking 27. Furthermore, smoking has been found to be an important negative 

predictor of HRQOL after CABG 28. Our results support the former findings, however it is 

possible that improved HRQOL due to recovery from MI masks the improvement due to 

smoking cessation.  

Patients who report a lower HRQOL at baseline are more likely those who have the 

most medical comorbidities and, due to poor health status, experience more difficulties 

remaining abstinent during the 12-month follow-up. Our finding that lower baseline 

HRQOL is associated with lower abstinence is in contradiction with results from a previous 

study 26. However, differences in the measurement of HRQOL and the definition of 

impairment likely account for the discrepancy.  

Our study has some limitations. First, our study was limited to HRQOL 1 year post-

MI, and the long-term effect of bupropion on HRQOL remains unknown. Second, inclusion 

was restricted to participants in the ZESCA trial who completed EQ-5D questionnaires at 

baseline, 6 months, and 12 months. The HRQOL of those who did not complete all 3 EQ-

5D questionnaires remains unknown, and the possibility of selection bias cannot be 

excluded, as we are unable to compare data between those who completed the 

questionnaires and those who did not. Third, in contrast to most other HRQOL studies, we 

employed the EQ-5D questionnaire, a preference-based valuation of health state, instead 

of more commonly used questionnaires such as the SF-36 questionnaire. However, the EQ-
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5D questionnaire has been shown to have good validity and reliability, and is highly 

accepted by patients with acute coronary syndrome 13-15. Finally, as we did not measure 

HRQOL during the 9 weeks of active treatment with bupropion, we cannot rule out a 

transient effect of the drug on HRQOL.  

CONCLUSION 

 We found that bupropion does not improve HRQOL compared to placebo. However, 

improvements in HRQOL were observed in both treatment groups post-MI. While data 

suggest similar HRQOL among persistent smokers and abstainers, smoking cessation is 

nonetheless crucial in the long-term prognosis of patients who have suffered from a MI, 

given its other associated health benefits. 
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FIGURE LEGENDS 

Figure 1. Change in health-related quality of life among patients attempting to quit 

smoking post-myocardial infarction randomized to bupropion versus than 

in patients randomized to placebo with change measured using the EuroQol-

5D (EQ-5D) index score.  Abbreviations: CI = Confidence Interval. 

Figure 2. Change in health-related quality of life among patients who remained 

abstinent in the 12 months post-myocardial infarction versus than in patients 

returned to smoking with change measured using the EuroQol-5D (EQ-5D) 

index score.  Abbreviations: CI = Confidence Interval. 
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Table 1.  Baseline demographic and clinical characteristics of post-acute myocardial infarction patients 

attempting to quit smoking. 

 
  Bupropion  (n=109) Placebo (n=116) Difference (95% CI) 

Age (SD) 53.7 (9.6) 53.6 (10.7) 0.08 (-2.61, 2.77) 

Male (%) 86.2 82.8 3.5 (-6.0, 12.9) 

Number of years smoked (range) 32.3 (3.0-67.0) 33.5 (4.00-63.0) -1.26 (-4.34, 1.82) 

Presence of other smokers at home (%) 28.4 35.3 -6.9 (-19.0, 5.2) 

# of previous attempts to quit (SD) 1.8 (4.9) 2.3 (3.0) -0.42 (-1.50, 0.65) 

BDI score > 14 (%) 11.9 16.4 -4.5 (-13.5, 4.6) 

FTND score (SD) 5.4 (2.2) 5.5 (2.0) -0.12 (-0.68, 0.43) 

Previous antidepressant use (%) 9.2 8.6 0.6 (-6.9, 8.0) 

Prior hyperlipidemia (%) 49.5 48.3 1.3 (-11.8, 14.3) 

Prior hypertension (%) 33.0 37.9 -4.9 (-17.4, 7.6) 

Prior diabetes mellitus (%) 20.2 12.1 8.1 (-1.5, 17.7) 

Prior MI (%) 16.5 22.4 -5.9 (-16.2, 4.4) 

Prior CVA/TIA (%) 0.9 0.9 0.1 (-2.4, 2.5) 

STEMI (%) 68.8 69.0 -0.2 (-12.3, 11.9) 

Thrombolytic therapy (%) 50.5 37.1 13.4 (0.5, 26.2) 

Angiography/Cardiac catheterization (%) 59.6 68.1 -8.5 (-21.0, 4.1) 

PTCA/PCI (%) 46.8 52.6 -5.8 (-18.8, 7.3) 

CABG (%) 5.5 7.8 -2.3 (-8.7, 4.2) 

CHF (%) 4.6 4.3 0.3 (-5.1, 5.7) 

Developing country (%) 42.2 36.2 6 (-6.8, 18.7) 

Abbreviations: CI = Confidence Interval; SD = Standard Deviation; BDI = Beck Depression Inventory; FTND = 

Fagerström Test for Nicotine Dependence; MI = Myocardial Infarction, CVA = Cerebrovascular Accident ; TIA 

= Transient Ischemic Attack ; STEMI = ST-Segment Elevation Myocardial Infarction, PTCA = Percutaneous 

Cardiac Angiography ; PCI = Percutaneous Coronary Intervention ; CABG = Coronary Artery Bypass Graft ; CHF 

= Congestive Heart Failure 
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Table 2.  EQ-5D dimensional health-related quality of life comparison of post-acute myocardial infarction 

smokers treated with bupropion versus placebo. 

 
  Bupropion (n=109) Placebo (n=116) Difference (95% CI) 

Mobility – % reported problems  

   Baseline  36.7 32.8 3.9 (8.5, 16.4) 

   6 months  17.4 19.8 -2.4 (-12.6, 7.8) 

   12 months 19.3 12.9 6.3 (-3.3, 15.9) 

   Change at 6 months (95% CI) -19 (-30, -9) -13 (-23, -3) -6 (-21, 8) 

   Change at 12 months (95% CI)  -17 (-28, -7) -20 (-29, -10) 2 (-12, 17) 

Self-Care – % reported problems 

   Baseline  12.8 10.3 2.5 (-5.9, 10.9) 

   6 months  3.7 3.4 0.2 (-4.6, 5.1) 

   12 months 2.8 4.3 -1.6 (-6.4, 3.2) 

   Change at 6 months (95% CI)  -9 (-16, -2) -7 (-14, 0) -2 (-12, 7) 

   Change at 12 months (95% CI) -10 (-17, -3)  -6 (-13, 1) -4 (-13, 5) 

Usual Activities –  % reported problems 

   Baseline  27.5  32.8  -5.2 (-17.2, 6.7) 

   6 months   16.5  16.4 0.1 (-9.6, 9.8) 

   12 months  14.7  14.7 0.0 (-9.2, 9.3) 

   Change at 6 months (95% CI)  -11 (-21, -1) -16 (-27, -6) 5 (-9, 19) 

   Change at 12 months (95% CI) -13 (-24, -2)  -18 (-29, -8) 5 (-10, 20) 

Pain/Discomfort – % reported problems 

   Baseline  33.9 29.3 4.6 (-7.5, 16.8) 

   6 months  32.1 23.3 8.8 (-2.8, 20.5) 

   12 months 31.2 31.9 -0.7 (-12.9, 11.4) 

   Change at 6 months (95% CI)  -2 (-12, 8) -6 (-17, 5) 4 (-10, 19) 

   Change at 12 months (95% CI) -3 (-15, 9)  3 (-8, 13) -5 (-21, 11) 

Anxiety/Depression –% reported problems 

   Baseline     24.8 27.6 -2.8 (-14.3, 8.7) 

   6 months  29.4 25.9 3.5 (-8.2, 15.2) 

   12 months 23.9 23.3 0.6 (-10.5, 11.7) 

   Change at 6 months (95% CI)  5 (-6, 16) -2 (-12, 9) 6 (-9, 22) 

   Change at 12 months (95% CI) -1 (-12, 10) -4 (-15, 7) 3 (-12, 19) 

     Abbreviations: CI = Confidence Interval 

 

 


