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The rise and fall of endothelin receptor antagonists in

congestive heart failure
M.L. Handoko*,#, F.S. de Man#," and A. Vonk-Noordegraaf#

S
ince its discovery in 1988 [1], the role of endothelin in
cardiovascular disease has been intensively studied.
Activation of the endothelin system is considered part

of the neurohormonal response in congestive heart failure.
Endothelin is produced by vascular endothelial cells and has
potent vasoconstrictor effects [2]. Elevated endothelin levels
induce adverse cardiac remodelling and cause progressive
aggravation of congestive heart failure by influencing loading
conditions of the heart and by reducing coronary flow;
endothelin also has direct (toxic) myocardial effects [2].
Several clinical studies have demonstrated that higher plasma
levels of endothelin-1 correlates with the degree of haemody-
namic and functional impairment, and worse prognosis in
heart failure [3–6].

Motivated by these pathophysiological and epidemiological
insights, drugs such as bosentan, an oral nonselective
endothelin receptor antagonist, were developed that could
interfere and reduce the effects of the endothelin system. Two
independent studies, both using a post-infarction rat model of
heart failure, reported beneficial long-term effects of bosentan
on cardiac remodelling, haemodynamics and survival [7, 8]. A
year later, short-term beneficial effects of bosentan were
reported on haemodynamics, on top of triple treatment with
diuretics, digoxin and angiotensin-converting enzyme inhibi-
tors in patients with symptomatic heart failure [9]. Thus far,
the therapeutic potential of endothelin receptor antagonists has
seemed most promising.

Long-term studies in patients with symptomatic heart failure
were conducted (Research on Endothelin Antagonism in
Chronic Heart Failure (REACH) and Endothelin Antagonist
Bosentan for Lowering Cardiac Events in Heart Failure
(ENABLE)), but these trials were prematurely stopped, due
to unexpected increases of adverse events, without improve-
ments in clinical status [10–12]. Probably inspired by successful
use of bosentan in patients with pulmonary arterial hyperten-
sion [13], a beneficial effect of bosentan was suggested for a
subgroup of heart failure patients with secondary pulmonary
hypertension. Unfortunately, a recent clinical trial demon-
strated no effect for this subgroup either [14].

In the current issue of the European Respiratory Journal, JIANG et al.
[15] studied the effects of bosentan in an animal model of pul-
monary hypertension, secondary to heart failure. The strengths of
this research are its integral approach, assessing both cardiac and
pulmonary remodelling by functional and morphological para-
meters. Unfortunately, the authors did not confirm the presence
of pulmonary hypertension at the start of treatment (i.e. by meas-
uring right ventricular systolic pressures). Nevertheless, due to
the severity of the myocardial infarction, it is probable that all
animals had developed pulmonary hypertension at this time-
point. Interestingly, the same post-infarction rat model and com-
parable dosages of bosentan were used as in previous studies,
which had demonstrated beneficial long-term effects [7, 8]. In
contrast, JIANG et al. [15] did not observe any effects on cardiac
and pulmonary remodelling despite the use of sensitive meas-
urements. Their findings, therefore, challenge the pathophysio-
logical rationale for the use of endothelin receptor antagonists in
heart failure with secondary pulmonary hypertension.

This study probably closes the discussion of the role of
endothelin receptor antagonists in congestive heart failure: it is
unfortunate to conclude that the endothelin receptor antago-
nists did not live up to their potential.
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