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I n t r o d u c t i o n

Carvedilol (Dilatrend®) represents an extraordinary
advance for the treatment of chronic heart failure
(CHF). The recognition of the central role the
sympathetic nervous system plays in CHF has
redefined the basis of modern therapy and has
completely turned around the previous treatment
approach, which prohibited adrenergic blockade.
Carvedilol has been unsurpassed in providing evidence
of benefit across a wide range of manifestations of
CHF and other cardiovascular disorders such as
ischaemic heart disease and hypertension.

Carvedilol is a unique comprehensive adrenergic
inhibitor with ß1-, ß2- and α1-blocking activity.
Unlike many other ß-blockers, it possesses important
ancillary properties of antioxidation, antiproliferation
and antiapoptosis. Through several landmark studies,
carvedilol has provided evidence that it is the 
ß-blocking agent of choice in CHF.

C a r v e d i l o l  A c r o s s  t h e  S p e c t r um

P o s t  M I  L e f t  V e n t r i c u l a r  D y s f u n c t i o n

The Carvedilol Post-Infarct Survival Control in Left
Ventricular Dysfunction (CAPRICORN) study
assessed the effect of carvedilol in high-risk patients
post MI, who were previously generally excluded
from studies with ß-blockade. With close to 2,000
patients enrolled, it showed, compared with placebo,
a significant reduction in all-cause mortality of 23%,
a trend towards reduction of combined all-cause
mortality or cardiovascular hospitalisations by 8%, a

41% reduction in recurrent myocardial infarction
(MI) and a 26% reduction in sudden death.1

Moreover, it reduced the risk of atrial
fibrillation/flutter by 59% and that of ventricular
tachycardia/ventricular fibrillation/flutter by 76%.2

In 2003, the US Food and Drug Administration (FDA)
approved carvedilol for the treatment of patients with
left ventricular (LV) dysfunction after MI.

R emod e l l i n g  i n  M i l d  CH F

The Carvedilol and ACE-Inhibitor Remodelling Mild
Heart Failure Evaluation Trial (CARMEN) study was
the first large-scale trial directly comparing ß-blockade
with angiotensin-converting enzyme (ACE) inhibition
on LV function in CHF and evaluated the effects on
remodelling of either the combination of carvedilol
and enalapril compared with enalapril alone or
compared with carvedilol alone. In the combination
treatment arm, carvedilol was uptitrated to its
maintenance dose before the initiation of enalapril.
Close to 600 patients with mild CHF were enrolled.
The combination therapy showed a highly significant
reduction of LV end systolic volume index compared
with enalapril monotherapy, while monotherapy with
carvedilol resulted in a significant reversal of
remodelling compared with baseline, which was not
seen with enalapril alone.3 Importantly, carvedilol
could be safely and fully uptitrated before starting
enalapril, without resulting in more adverse events.
Carvedilol treatment should therefore be started
immediately after initiation of an ACE inhibitor and
before further disease progression.
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M i l d  t o  Mod e r a t e  CH F

The US carvedilol programme4 was the first to show
significant mortality and morbidity reduction with a
ß-blocking agent in patients with CHF. It enrolled
over 1,000 patients with mild, moderate or severe
CHF. The study was prematurely terminated as a
result of a striking 65% mortality risk reduction with
carvedilol compared with placebo. This effect was
dose dependent and observed after an average of 6.5
months, regardless of CHF severity, aetiology, age,
sex or presence of diabetes. 

S e v e r e  CH F

The Carvedilol Prospective Randomized Cumulative
Survival (COPERNICUS) study was the first trial to
be conducted in the most severe heart failure (HF)
population ever studied with a ß-blocker. Enrolling
2,289 patients, it showed a 35% reduction in all-cause
mortality5 and a 24% reduction in the combined risk
of death or hospitalisation. Again, this trial was
stopped early due to the overwhelming benefits of
carvedilol in reducing mortality and established that
the number of patients needed to treat for one year to
save one life was only 15.

An analysis of mortality, hospitalisation and
withdrawal rates during the first eight weeks showed
that patients derived similar benefits with carvedilol
already during the uptitration phase and that
concerns about HF worsening when initiating
carvedilol were not substantiated. This benefit
particularly extended to those patients with recent or
recurrent decompensation or with very low left
ventricular ejection fraction (LVEF).6

No t  A l l  ß - b l o c k e r s  a r e  t h e  S ame

The results of three large-scale, placebo-controlled
trials, the US Carvedilol Program, Metoprolol
CR/XL Randomised Intervention Trial in
Congestive Heart Failure (MERIT-HF)7 and The
Cardiac Insufficiency Bisoprolol Study-II (CIBIS-
II)8 showed that carvedilol may be associated with a
greater relative risk reduction in all cause mortality
than metoprolol or bisoprolol – 65% compared with
34%. A more recent meta-analysis compared the
effects of carvedilol and metoprolol on LVEF in
CHF, including data from 15 randomised controlled
trials of carvedilol or metoprolol compared with
placebo, and four active-controlled trials comparing
carvedilol directly with metoprolol9 with a total of
2,184 patients. Carvedilol showed a greater increase
in mean LVEF compared with metoprolol (+6.5%
compared with 3.5% respectively, P=0.0002) in the
15 placebo-controlled trials, while in the four
active-controlled trials, LVEF with carvedilol
increased by a mean of +8.9% compared with
+5.5% with metoprolol (P=0.009).

The Carvedilol Or Metoprolol European Trial
(COMET)10 provides definitive evidence that
carvedilol is the ß-blocking agent of choice in CHF.
With over 14,000 patient years of follow-up,
COMET is the longest and largest ever study of ß-
blockade in CHF. It demonstrated a 17% survival
benefit compared with metoprolol tartrate,
confirming that comprehensive ß1-, ß2- and 
α1-blockade is superior to that of a conventional 
ß1-selective blocker. ■
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