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Summary
Several well-controlled trials in patients
with heart failure have shown that the use
of angiotensin-converting enzyme (ACE)
inhibitors, in combination with a diuretic,
causes a reduction in mortality and mor-
bidity, which seems to be mainly due to a
reduction in fatal and nonfatal cardiovas-
cular events. Our aim was to determine
whether 249 consecutive patients dis-
charged from hospital with a primary
diagnosis of heart failure were routinely
being treated with an ACE inhibitor at an
appropriate dose. At the time of admis-
sion to hospital, 91 (36.5%) were receiving
a combination of a diuretic and an ACE
inhibitor, 129 (51.8%) were receiving a
diuretic alone, and 29 (11.6%) had not
previously received either a diuretic or an
ACE inhibitor. At the time of discharge
from hospital all patients were on a
diuretic and 144 (57.8%) were also receiv-
ing an ACE inhibitor. Although 41 pa-
tients (16.5%) had a relative or absolute
contraindication for the use of an ACE
inhibitor, 64 patients (25.7%) with no
contraindication were not receiving an
ACE inhibitor. Many of the patients who
were prescribed an ACE inhibitor were
given it at an inappropriate dose; only 24
patients (16.7%) were on the dose that was
used in the clinical trials showing a
reduction in mortality. These results show
that in one in four patients admitted to
hospital with heart failure who should be
receiving an ACE inhibitor by the time of
discharge, are not. The average age of
these patients was 76 years. Whilst it has
been shown that the benefit of ACE
inhibitors does not appear to be age-
related, most published studies have not
included many patients over the age of 80.
Specific studies looking at the effect of
ACE inhibitors in elderly patients would
be helpful, as well as studies to determine
the optimum treatment regimen for this
age group.
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Congestive heart failure is a syndrome char-
acterised by changes in left ventricular systolic
and /or diastolic function which can ultimately
result in reduced exercise tolerance, impaired

quality of life, and a five-year mortality in
excess of 50%.1 Heart failure imposes a heavy
financial burden on any healthcare system due
to the large number of hospital admissions.2'3
Recently, a series of randomised, double-blind
controlled trials have consistently shown that,
in patients already on a diuretic, the addition of
an angiotensin-converting enzyme (ACE) in-
hibitor significantly improves symptoms and
signs of chronic heart failure and increases
survival.4'5 In addition, ACE inhibitors have
been shown to slow or reverse left ventricular
dilatation in patients with asymptomatic left
ventricular dysfunction6'7 and attenuate left
ventricular dilatation and progression to symp-
tomatic heart failure in patients following
myocardial infarction.810

In a small pilot study in our hospital we
found that some patients discharged from our
institution with the diagnosis of heart failure
were not receiving an ACE inhibitor. We
therefore reviewed the notes of in-patients
admitted to our hospital with heart failure to
see how many were receiving ACE inhibitors
and whether those who were not had any
specific contraindication.

Patients and methods

We performed a retrospective analysis of all
case notes of patients admitted to St George's
Hospital during the period January to October
1994 with the primary diagnosis of heart
failure. The diagnosis of heart failure was
made by the admitting team based on clinical
symptoms and signs and evidence of pulmon-
ary oedema and/or cardiomegaly on a chest X-
ray. In some patients the diagnosis of heart
failure was supported by echocardiography. A
list of all admissions was provided by the
clinical coding department; 257 notes were
requested, of which 249 were available. The
results are expressed as means plus or minus
standard deviations.

Results

A total of 249 subjects were included in the
study (128 males; mean age 76 +±11 years).
Two hundred and seven were white, 23 black
and 19 Asian. One hundred and sixty were
drawn from general medical firms, and the rest
from the departments of geriatrics (66) and
cardiology (23). The aetiology of heart failure,
as stated in the notes, is shown in box 1. The
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Aetiology of heart failure (n=249)

Aetiology n
* ischaemic heart disease 135
* acute myocardial infarction 27
* aortic and/or mitral valve disease 18
* dilated cardiomyopathy 8
* fast atrial fibrillation 16
* hypertensive heart failure 3
* unspecified 42

Box 1

diagnosis was confirmed in 146 patients
(58.6%) using transthoracic echocardiography.
Furthermore, 60 patients were on treatiment
for hypertension, 42 were diabetics (six on
insulin), 21 had a cerebrovascular event, 13
had symptomatic peripheral vascular disease
and 10 had renal impairment (plasma creati-
nine >500 ,umol/l).
At the time of admission to hospital of the

249 patients with heart failure, 91 patients
(36.5%) were on a combination of a diuretic
and an ACE inhibitor, 129 patients (51.8%)
were receiving a diuretic alone and 29 (11.6%)
had not previously received either a diuretic or
an ACE inhibitor. At the time of discharge
from hospital all patients were on a diuretic,
144 (57.8%) were also receiving an ACE
inhibitor (67>75 years and 34>80 years of
age). Forty-one patients (16.5%) had a relative
or absolute contraindication for the use of an
ACE inhibitor (box 2), but 64 (25.7%) patients
with no contraindications to ACE inhibitors
were not receiving them (51>75 years and
37>80 years of age).

In those patients receiving an ACE inhibitor,
92 patients were receiving treatment with
captopril (mean daily dose 42 mg± 25 mg);
six were prescribed it once a day, 53 twice a
day and 33 three times a day. Forty-eight
patients were treated with enalapril (mean daily
dose 17 mg± 15 mg); 26 were prescribed it
once a day, 21 twice a day and one three times
a day. Four patients were on lisinopril (mean
daily dose 14 mg± 8 mg); all were on it once a
day. Only 24 patients (16.7%) were on the
dose that was used in the clinical trials where
ACE inhibitors showed a reduction in mortal-
ity. Two patients were commenced on an ACE
inhibitor and three had the dose increased
during the three-month follow-up. Twenty-
seven patients died during hospital admission
and 22 during the three-month follow-up (40
over the age of 75 years).

Patients with a contraindication for
treatment with an ACE inhibitor

Contraindication n
* hypotension and deterioration in renal 23

function
* severe aortic valve stenosis 9
* bilateral renal artery stenosis or stenosis 5

to a single functioning kidney
* suspected renal artery stenosis 2
* severe cough 2

Box 2

Seventy-six patients were receiving anti-
arrhythmic treatment on discharge for atrial
fibrillation (digoxin 61, amiodarone 5). Of
these, 30 (39.8%) were taking anticoagulation
to prevent embolic events. The notes in nine
patients showed a contraindication for anti-
coagulation: gastrointestinal blood loss (4),
malignancy (3) and other (2). The remaining
37 patients had no recorded contraindication
but the majority were elderly (36>75 years and
21>80 years of age). All these patients were
treated with aspirin instead.

Discussion

Our results clearly show that, on discharge
from hospital, approximately one in four
patients with heart failure and without a
documented contraindication, are not pre-
scribed an ACE inhibitor. This state of affairs
is unlikely to be unique to this hospital. This is
surprising in view of the overwhelming evi-
dence that ACE inhibitors reduce fatal and
nonfatal events in patients with overt heart
failure,4'5 and slow or reverse left ventricular
dilatation in patients with asymptomatic left
ventricular systolic dysfunction7 or following
myocardial infarction. 9,11,12
The prevalence of heart failure continues to

increase,13,14 in spite of better treatment of
hypertension and other risk factors for cor-
onary heart disease. ACE inhibitors have been
shown to reduce or reverse the extent of
ventricular dilatation and the incidence of re-
infarction. Little is known, however, of the
optimum dose of ACE inhibitor required to
observe the expected improvement in cardio-
vascular events. Continuous inhibition of the
angiotensin-converting enzyme is probably
desirable. However, many of the patients who
were prescribed an ACE inhibitor were given it
at an inappropriate dose; only 16.7% of
patients were on the doses used in the clinical
trials showing a reduction in morbidity and
mortality: CONSENSUS4 (10-20 mg enalapril
twice a day); SOLVD5 (10 mg enalapril twice a
day), SAVE9 (captopril 50 mg three times a
day), and AIRE6 (5 mg ramipril twice a day).
Similar results were also reported in 157
patients seen in tertiary referral clinics for heart
failure.13 Even though no information is
provided on the way the patients were selected,
a wide range of different ACE inhibitor
regimes was used, and only 46% of patients
were receiving doses suggested by the results of
survival trials.
The incidence of heart failure increases

exponentially with age. It affects about 1% of
people in their 50s and rises to 10% of those in
their 80s.16'17 Therefore, to have an impact on
the overall mortality and morbidity from heart
failure one should aim to treat this latter group
of patients. However, the published clinical
studies have, to a large extent, excluded older
patients: in the CONSENSUS study4 the
mean age was 71 years, in the SOLVD study5
the mean age was 61 years i,patients over 80
were excluded), in the SAVE study the mean
age was 59 years and in the AIRE6 study the
mean age was 65+11 years. There is, of
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course, no reason to believe that elderly
patients with heart failure are different from
younger patients. Indeed, in the GISSI-3
trial,11 there was an even greater reduction in
cardiovascular events in patients over 70 years,
when compared to those under 70 years, who
were treated with lisinopril following acute
myocardial infarction.
Our results also suggest that coronary heart

disease is the most frequently encountered
cause of congestive heart failure in patients
presenting to hospital. Furthermore, hyperten-
sion was found to be a predisposing risk factor
in 25% of patients with heart failure. In the
past, hypertension was the major contributor
to the increased incidence of heart failure in
the general population (preceding heart failure
in approximately 75% of all cases).1 Although
conclusive evidence is lacking, it has been
postulated that the main reason to account for
this change in the aetiology of heart failure, is
the better management of severe hypertension
over the last 30 years. Recent trials have also
shown that treatment with warfarin signifi-
cantly reduces the incidence of stroke among
patients with atrial fibrillation (20-30 strokes
prevented per 1000 patient years of treatment).
As a result, there have been calls for the
increased use of anticoagulant drugs in these
patients. 18-20 Even though our survey did not
primarily examine the use of anticoagulation in
patients with atrial fibrillation, it is clear that,

at least in those patients with heart failure and
atrial fibrillation, warfarin has been prescribed
in the majority of patients to reduce the risk of
embolic stroke; all but one patient not receiv-
ing warfarin were over 75 years of age where
the adverse effects of anticoagulants are
increased. However, it is increasingly recog-
nised that warfarin is safe in selected elderly
patients, and indeed the elderly may be the
group that benefit most in terms of stroke
prevention.21

In conclusion, our results clearly demon-
strate that in patients admitted to hospital with
heart failure, one in four patients who should
be receiving an ACE inhibitor by the time of
discharge, are not. This is surprising in view of
the overwhelming evidence that ACE inhibi-
tors improve outcome in all patients with
symptomatic or asymptomatic left ventricular
dysfunction. Many of the patients who were
prescribed an ACE inhibitor were given it at an
inappropriate dose; only 24 patients (16.7%)
were on the dose that was used in the clinical
trials where ACE inhibitors showed a reduc-
tion in mortality. The average age of the
patients in our study was 76 years, ie, an older
age group than most of published studies with
ACE inhibitors. Specific studies looking at the
effect of ACE inhibitors in elderly patients
would be helpful, as well as studies to
determine the optimum treatment regimen
for this age group.
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