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Abstract Background. Controlled clinical trials have
shown that beta-blockers can produce hemodynamic
and symptomatic improvement in chronic heart failure,
but the effect of these drugs on survival has not been de-
termined.

Methods. We enrolled 1094 patients with chronic
heart failure in a double-blind, placebo-controlled, strati-
fied program, in which patients were assigned to one of
four treatment protocols on the basis of their exercise ca-
pacity. Within each of the four protocols patients with
mild, moderate, or severe heart failure with left ventric-
ular ejection fractions =0.35 were randomly assigned
to receive either placebo (n=398) or the beta-blocker
carvedilol (n=696); background therapy with digoxin, di-
uretics, and an angiotensin-converting—enzyme inhibitor
remained constant. Patients were observed for the oc-
currence of death or hospitalization for cardiovascular
reasons during the following 6 months (12 months for the
group with mild heart failure).

Results. The overall mortality rate was 7.8 percent in

CTIVATION of the sympathetic nervous system is
one of the cardinal pathophysiologic abnormali-

ties in patients with chronic heart failure. Levels of
circulating catecholamines increase in patients with
heart failure in proportion to the severity of disease,'
and those with the highest plasma levels of norepi-
nephrine have the most unfavorable prognosis.? These
observations have led to the hypothesis that sympa-
thetic activation plays an important part in the pro-
gression of heart failure.*! Norepinephrine can exert
adverse effects on the circulation, both directly and in-
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the placebo group and 3.2 percent in the carvedilol
group; the reduction in risk attributable to carvedilol was
65 percent (95 percent confidence interval, 39 to 80 per-
cent; P<<0.001). This finding led the Data and Safety
Monitoring Board to recommend termination of the study
before its scheduled completion. In addition, as compared
with placebo, carvedilol therapy was accompanied by
a 27 percent reduction in the risk of hospitalization
for cardiovascular causes (19.6 percent vs. 14.1 percent,
P =0.036), as well as a 38 percent reduction in the com-
bined risk of hospitalization or death (24.6 percent vs.
15.8 percent, P<<0.001). Worsening heart failure as an
adverse reaction during treatment was less frequent in
the carvedilol group than in the placebo group.

Conclusions. Carvedilol reduces the risk of death as
well as the risk of hospitalization for cardiovascular caus-
es in patients with heart failure who are receiving treat-
ment with digoxin, diuretics, and an angiotensin-convert-
ing—enzyme inhibitor. (N Engl J Med 1996;334:1349-55.)
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directly,™ and interference with its actions can retard
the progression of heart failure in animal models of
the discase.

These findings have led investigators to propose that
sympathetic antagonists (e.g., beta-blockers) might be
useful in the management of heart failure. Such drugs
were previously considered to be contraindicated in this
disorder because of their short-term adverse effects,”
but studies in Sweden in the 1970s raised the possibility
that long-term therapy with these drugs might produce
hemodynamic and clinical benefits."!! Controlled trials
of several different beta-blockers have shown that these
drugs can reduce symptoms, improve left ventricular
function, and increase [unctional capacity,”" but re-
cent large-scale studies'”" have not clarified the effects
of beta-blockers on morbidity and mortality in patients
with heart failure.

Hence, when a large clinical trial program with
carvedilol in heart failure was being designed in 1992,
we prospectively defined an overall objective of the pro-
gram to be an evaluation of the effect of the drug on
survival. Our principal goal was to assess the safety of

el






