
Background
•  Large randomized, controlled trials have shown that b-blockers reduce mortality by 34-35% in moderate 

to severe systolic dysfunction heart failure patients (COPERNICUS, MERIT-HF, and CIBIS-II)1,2,3.  
•  However, the majority of patients enrolled in these trials were from outside the US (i.e. Rest of World, 

ROW).  BEST, the only intention-to-treat mortality trial which enrolled almost exclusively US patients, 
showed only a 13% reduction in mortality4.   

•  Geographically distinct populations can have different genetic profiles that can affect the safety and 
efficacy of drugs and devices5. 

•  We investigated whether or not improvement in survival was different due to enrollment of ROW 
populations.

Methods:

Results: 

Results, continued:
•  The magnitude of beta-blocker (BB) survival effect was either reduced (HR 0.80) or neutral (HR 1.05) in 

large US populations included in COPERNICUS and MERIT-HF, respectively.  
•  These effects are more comparative to BEST trial results with bucindolol in US patients.  
•  The Very Favorable genotype subgroup in BEST showed significantly improved mortality reduction 

compared to other beta-blockers. 
•  Such findings suggest that differences in BB survival benefit observed in clinical trials may be significantly 

influenced by inclusion of varying geopraphic populations (US vs. ROW). 
•  Genetic diversity should be considered in the relevance of cardiovascular trials and interpretation of 

results5.

Conclusions:

Comparison of Beta–blocker 
Studies*: US & WW:
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•  Comparisons were not prospectively defined at the time of the randomized trials. 
•  There is no adjustment for differences in baseline characteristics of the trial populations.
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Table 2. All-cause Mortality (ACM) ComparisonTable 1. Baseline Demographic and Clinical
     Characteristics for Patients

MERIT-HF CIBIS-II COPERNICUS BEST 
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Figure 1.  Annualized Placebo Mortality 

A
nn

ua
liz

ed
 P

la
ce

bo
 M

or
ta

lit
y 25%

20%

15%

10%

5%

0%

Merit
 - H

F

CIBIS - I
I

COPERNICUS
BEST

13.3%

24.8%

19.5%
18.1%

16.2%

Entire Cohort

ROW

United States

9.
1%

16
.2

%17.2%

•  We compared the primary endpoint of all cause mortality and annual placebo mortality rate for the 4 trials.  
•  BEST contained a DNA substudy which has been previously described. Results from the Very Favorable 

(β1-adrenergic receptor 389 Arginine homozygous) genotype subgroup were compared to the overall 
study cohorts.6  

Endpoints: 
•  All-Cause Mortality
•  CV Mortality
•  Mortality + Cardiac Transplant
•  Mortality + HF Hospitalizations
•  Heart Failure Progression
•  Heart Failure Hospitalization (time to event)
•  Heart Failure Hospitalization Days
•  Total MI in HF Patients

•  Trial data other than BEST was obtained from the literature 1-10. 
•  All cause mortality hazard ratios were generated using the Cox Proportional Hazards Model.   
•  Relative risk in the US vs. ROW table was calculated using the rate of event among active / rate of event 

among control.  For the All Studies row, we calculated relative risk on the overall rates. 
•  HF Hosp Days % = % reduction from active mean to placebo mean. 

Table 3. Comparison of Beta-Blocker Studies: US & WW

BucindololBucindolol
n = 2645

Metoprolol
n = 1071

Carvedilol
n = 482

Bucindolol 
(V Fav 

Genotype)
n = 466

Metoprolol
n = 3991

Carvedilol
n = 2289

Trial Name BEST MERIT COPERNICUS BEST MERIT COPERNICUS

Trial Location US US US US WW WW

All-cause Mortality# -13%† +5% -20%& -44%† -34%‡ -35%‡

CV Mortality#
− -51%† -38%‡ No Data

Mortality + Cardiac Transplant# − − -49%‡ -32%‡ No Data

Mortality & HF Hospitalizations#
− -31%‡ -33%‡

Heart Failure Progression# − − -37%‡ − −

HF Hospitalizations, TTE# No Data − NA No Data

HF hospitalization days No Data − -36%‡ -41%‡

Total MI in HF Patients# No Data − No Data No Data

*  Not head-to-head studies

-17%† 

-15%† 

-21%‡ 

-21%‡ 

-24%‡ 

-27%‡

-47%† 

-3%&

− -38%‡

-40%‡

-52%‡

-65%

†, p ≤ 0.050; ‡, p ≤ 0.007;*, p=0.053 # , based on hazard ratios&, based on relative risk 

BEST

WW

-13%*

-16%†

-14%†

-21%‡

-20%‡

-23%‡

-26%‡

-41%-46%†

n = 2708


