
ofworking women to breast feed and continuing to encourage
and support breastfeeding through support groups and the
health services. Health practitioners everywhere have an
important part to play in promoting and supporting exclusive
breastfeeding.
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Advances in the treatment of chronic heart failure

Two steps forward, one step back

Three trials have recently been published with important
implications for the treatment ofheart failure. They answered
two questions. The first was whether enalapril, an angiotensin
converting enzyme inhibitor, would improve mortality when
added to conventional treatment in patients with mild or
moderate heart failure; the cooperative north Scandinavian
enalapril survival study CONSENSUS had already shown
that angiotensin converting enzyme inhibitors increased
survival in patients with severe heart failure.' The second was
whether a positive inotropic drug such as milrinone, a
phosphodiesterase inhibitor, would improve mortality in
patients with heart failure who were still symptomatic despite
maximum conventional treatment including diuretics and an
angiotensin converting enzyme inhibitor.
The studies of left ventricular dysfunction (SOLVD) were

designed in two parts.2 The treatment arm included patients
with heart failure who were being treated with drugs other
than angiotensin converting enzyme inhibitors (usually
diuretics) and had a left ventricular ejection fraction of less
than 35%.3 Most of the cases of heart failure were due to
coronary heart disease. Two thirds of the patients had no or
only slight limitation of physical activity (New York Heart
Association functional class I or II disease), and four out of
five were male. In the prevention arm patients had a left
ventricular ejection fraction of less than 35% but were
asymptomatic (or nearly so) and not receiving any treatment
for heart failure. The treatment arm randomised 2569
patients to either placebo or enalapril starting at a dose of 2 5
mg a day and increasing to a maximum of 10 mg twice a day.3
After a mean follow up of 31/2 years there were significantly
more deaths in the patients treated with placebo than with
enalapril (510/1284 v 452/1285). This difference may have
been an underestimate: nearly a quarter of the patients in the
placebo group were taking angiotensin converting enzyme
inhibitors after three years.

Significantly fewer patients were admitted to hospital for
worsening heart failure. The benefits occurred in all sub-
groups regardless of plasma sodium concentration, treatment
with other vasodilators, or cause or severity of heart failure.
There was a suggestion that patients with no limitation of
physical activity or with an ejection fraction of 30-35% may
have benefited less than those with worse heart failure.

At a meeting of the American Heart Association last
November the unpublished results of the prevention arm of
the studies were presented. In this study 4228 patients were
randomised to placebo or enalapril. Although differences in
total mortality and cardiovascular mortality were not signifi-
cant, the rate of admission to hospital, the frequency of
progression to overt heart failure, and the incidence of
myocardial infarction were lower in the patients treated with
enalapril. Patients with higher ejection fractions benefited
less.
The second Veterans Administration cooperative vasodila-

tor heart failure trial (V-HeFT II) compared the effect of
combined isosorbide dinitrate and hydralazine with that of
enalapril (5 mg initially, increasing to 20 mg daily) in 804 men
with a mean age of 61.4 The criteria for inclusion were cardiac
dysfunction and reduced exercise tolerance despite optimal
treatment with diuretics and digoxin. Half the patients had
slight symptoms (New York Heart Association functional
class II). The mean oxygen consumption was 14 ml/kg/min
and 30% drank alcohol. Mortality at two years was 25% in
patients treated with isosorbide dinitrate and hydralazine,
significantly higher than the mortality of 18% in patients
treated with enalapril. The first Veterans Administration
heart failure trial (V-HeFT I) had previously shown that the
combination of nitrates and hydralazine reduced mortality
compared with placebo.5 An identical outcome of both
Veterans Administration trials with the same entry criteria
and this combination of drugs allowed a comparison of the
placebo group from the first trial and the enalapril group from
the second trial. Mortality at two years was 34% in patients
treated with placebo compared with 18% in patients treated
with enalapril.
The patients admitted to the second Veterans Administra-

tion trial probably had more severe heart failure than those in
the studies of left ventricular dysfunction. The average age of
patients in both trials was below that of patients with heart
failure in a population study,6 suggesting some selection of
patients had occurred, possibly related to attendance at
hospital. Surprisingly, neither study stated the dose of
diuretics received by patients. In the second Veterans Admin-
istration trial mortality from sudden death was reduced,
whereas in the studies of left ventricular dysfunction and the
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cooperative north Scandinavian enalapril survival study death
due to progression of heart failure was reduced. This
difference may be related to the methods of classifying death,
a notoriously difficult matter.
Both studies had limitations. Patients with ejection frac-

tions of over 35% and patients with abnormal renal function
(serum creatinine concentration over 177 [tmol/l) were
excluded from studies of left ventricular dysfunction. Given
the average age of the patients in the studies, the results may
not be generalisable to an elderly population. Side effects were
common, but only dizziness and cough were more common
in the group treated with enalapril in the studies of
left ventricular dysfunction and even this difference was
small. After a first dose of 2 5 mg enalapril only 02%
of 7402 patients were excluded from the trial for worsening
renal function and 2-2% because of symptomatic hypo-
tension. Treatment was begun in hospital for only 1-2% of
patients.
Thus concerns about renal function and syncope, which

have made British prescribers reluctant to use angiotensin
converting enzyme inhibitors, seem unfounded when treat-
ment is begun at a low dose. Importantly, patients were begun
on enalapril after their condition had been stabilised with a
diuretic. Treating heart failure with an angiotensin convert-
ing enzyme inhibitor alone is not particularly effective,7 and
there is little information on the initiation of treatment of
heart failure with a diuretic and an angiotensin converting
enzyme inhibitor at the same time. Both studies of left
ventricular dysfunction used enalapril; whether the benefits
in terms of mortality are a class effect of all angiotensin
converting enzyme inhibitors or are limited to enalapril is
unknown. Benefit in terms of reducing the progression of
heart failure has recently been reported with captopril (25 mg
twice a day) in a single centre trial in 170 patients.8
Why enalapril improves mortality as well as symptoms

remains unclear. The effect is unlikely to be attributable
solely to its vasodilatory action as other vasodilators do not
have this effect. Inhibition of angiotensin converting enzyme
may affect other biochemical pathways, act synergistically
with diuretics in the kidney, prevent the activation of the
renin-angiotensin pathway by diuretics, modify remodelling
of the enlarging heart, prevent the development of fibrosis, or
affect changes in the peripheral circulation.
By contrast, the prospective randomised milrinone survival

evaluation trial was a disappointment. The trial was stopped
early by the monitoring committee.9 Milrinone (40 mg daily)
was given to 561 patients and placebo to 527; after a median
follow up of 6 months significantly more patients treated with
milrinone had died. Milrinone was associated with more
admissions to hospital and more cardiovascular events. The
effects were seen in all subgroups, but the mortality was
highest in those with the most severe heart failure.
How do these trials affect the treatment and management of

heart failure? Heart failure is common, affecting about one in
250 people,610 and it causes substantial long term morbidity
and mortality.l0-12 The syndrome is characterised by symp-
toms, left ventricular dysfunction, and sodium and water
retention. The primary role of diuretics in the management of
acute and chronic heart failure remains unchallenged.
Digoxin is still widely used in addition to diuretics in both
patients with atrial fibrillation and those in sinus rhythm,'3"
although the benefit of digoxin in patients in sinus rhythm is
small. 3
The increased mortality with milrinone may be a class

effect of phosphodiesterase inhibitors due to increased con-
centrations of cyclic AMP or calcium in the myocyte, which

predisposes to arrhythmias.9 Alternatively, it might result
directly from excessive positive inotropy, leading to bio-
chemical derangement of an already compromised myocar-
dium. If this was so, then all positive inotropic drugs,
including digoxin, might have this effect. The National
Institutes of Health in the United States is currently running a
large trial to determine the effect of digoxin on mortality in
chronic heart failure.
The implications of the two trials of enalapril are clear.

Angiotensin converting enzyme inhibitors should be added to
the treatment of most patients with chronic heart failure
whose condition has already been stabilised with diuretics
with or without digoxin unless contraindicationstare present.8
These contraindications are pregnancy, angio-oedema, col-
lagen vascular disease, bilateral renal artery stenosis, and
symptomatic hypotension.

Care is needed in patients receiving high doses of diuretics
who may be volume depleted or have renal failure. The
problems of renal impairment and syncope, particularly after
the first dose, which have previously been regarded as a
drawback, almost certainly relate to the excessive initial dose
used several years ago. Renal failure was not reported in
studies of left ventricular dysfunction. The preliminary
results from the prevention arm of the studies of left
ventricular dysfunction provide reassurance for this strategy.
Whether and how angiotensin converting enzyme inhibitors
should be used after myocardial infarction or in asymptomatic
patients with isolated left ventricular dysfunction is still
uncertain.
Not all problems are resolved by these studies. The

mortality from heart failure remains high-35% at four
years-and other treatments will be needed. Meanwhile, the
treatment of heart failure in the United Kingdom should be
given higher priority in the allocation of health resources: not
often have new treatments been shown to improve both the
quality and the length of life.
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