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Undoubtedly angiotensin converting enzyme
(ACE) inhibitors have had a major impact on
the treatment of patients with chronic heart
failure. They have conclusively been shown to
improve symptoms and survival, and they may
be capable of preventing the development of
heart failure or delaying its progression.
Intriguingly, they may also have direct effects on
coronary artery atheroma. The CONSENSUS
trial was the first to show an improvement in
survival, but even in the group given enalapril
mortality was still depressingly high.' The
treatment arm of SOLVD confirmed the
beneficial effect of ACE inhibitors on mortality
but in patients with less severe disease.2
Despite the undoubted improvement survival
remains poor.
ACE inhibitors also increase maximal
exercise tolerance, which is believed to be
indicative of an improvement in symptoms. In
none of the studies, however, did the patients'
exercise capability return to normal, and in
many it remained quite markedly reduced.
How much these modest but significant
improvements during maximal exercise tests
in a laboratory are reflected in symptomatic
improvement during normal daily life is
unclear.
In asymptomatic patients with impaired left
ventricular function the evidence that ACE
inhibitors reduce the progression to overt
heart failure is supportive. Although the total
mortality in the prevention arm of the SOLVD
trial was not affected by enalapril, composite
end points that included death were reduced,
as were rates of admission to hospital.3
Evidence suggests that ACE inhibitors may
reduce the development of heart failure after
uncomplicated myocardial infarction and improve survival, but one study, CONSENSUS II,
failed to show any benefit.4
So, although ACE inhibitors have favourable effects in heart failure, they are not the
complete answer and we must continue to
explore other treatments that might produce
further benefit.
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Diuretics and agents that cause
natriuresis
Once patients have developed salt and water
retention they will need treatment with an
agent that causes sodium excretion. Traditionally diuretics, loop or thiazide, are used
because they are potent and have a rapid onset
of action. They improve symptoms in all
grades of heart failure in addition to having
beneficial effects on exercise capacity.6
Although they are clearly effective, it has been
suggested that there is no evidence from

clinical trials that they improve survival7neither of course is there for penicillin.
Undoubtedly, diuretics improve survival in
acute left ventricular failure and probably
chronic heart failure. Despite their efficacy,
however, diuretics have theoretical, if not
practical, disadvantages. They activate neurohormonal mechanisms, particularly the reninangiotensin system, as well as causing
depletion of important electrolytes. They may
also impair glucose tolerance, have detrimental effects on plasma lipid concentrations,
and increase plasma urate concentrations.
Concern about neurohormonal stimulation
has led to the investigation of agents that cause
a natriuresis but which have no harmful
neuroendocrine effects. These include the
neutral endopeptidase inhibitors and orally
active dopamine agonists. The endopeptidase
inhibitors prevent the breakdown of atrial
natriuretic peptide, resulting in increased
circulating concentrations. As atrial natriuretic
peptide has both vasodilator and natriuretic
properties they have considerable theoretical
attraction. Candoxatril, an orally active endopeptidase inhibitor, has been shown to have
comparable natriuretic and diuretic effects to
frusemide and, importantly, this is accompanied by suppression, not activation, of the
renin-angiotensin system.8 9 Beneficial effects
on exercise capacity have been reported but
long term studies are awaited.'" Ibopamine, an
orally active dopaminergic agent, also has
natriuretic and diuretic effects and may not
stimulate neurohormonal systems." Both
these agents, therefore, have potential advantages over diuretics and may prove to be useful
alternatives or provide additional benefit when
taken with ACE inhibitors.

Digoxin
Debate about the value of digoxin in patients
with sinus rhythm continues. Several recent
studies entailing the randomised withdrawal of
digoxin have shown a deterioration in patients
from whom digoxin was withdrawn.'2 These
do not, however, prove benefit of digoxin
when added to existing treatment. However,
there is now reasonable but by no means
conclusive evidence that digoxin is effective in
patients with all grades of heart failure who
have sinus rhythm and have been treated with
diuretics. Studies have shown a reduction in
rate of admission to hospital and the need for
additional diuretics; a reduction in patients'
symptoms and signs; and an increase in
exercise tolerance and ejection fraction.'3-'6
Few studies have specifically assessed the
efficacy of digoxin in conjunction with ACE
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Calcium antagonists
As ischaemic heart disease is the commonest
cause of heart failure in the United Kingdom
it is not surprising that there are many patients
who have symptoms both of heart failure and
angina. Calcium antagonists are powerful
vasodilators with anti-ischaemic and, in some
cases, antiarrhythmic properties. Unfortunately,
despite short term haemodynamic improvement there is little evidence at present to
support their long term use. Early studies with
diltiazem, verapamil, and nifedipine showed
these drugs to be deleterious in patients
with chronic heart failure.26-28 The reason for
this probably relates to a combination of a
negative inotropic effect and further neurohormonal activation. The new generation of
calcium antagonists, including amlodipine and
felodipine, have less negative inotropic effects
and do not seem to stimulate neurohormonal
systems.29 30 Their effects on symptoms and
exercise tolerance, however, remain inconsistent, with small uncontrolled studies of felodipine showing apparent benefit not seen in
controlled studies.30 31 One large multicentre
trial has shown an improvement in exercise
tolerance with amlodipine in patients already
taking diuretics, digoxin, and captopril.29
The effects of these agents on mortality are
currently under study.

Direct acting vasodilators
Early studies of various vasodilator agents,
particularly nitrates and hydralazine, showed
beneficial haemodynamic effects, but whether
this could lead to an improvement in long
term prognosis was unclear. The first of the
V-HeFT trials showed an improvement in
mortality and symptoms with this combination
whereas prazosin had no effect.'9 V-HeFT II
showed that, although enalapril had a more
favourable effect on mortality, the combination of hydralazine and isosorbide dinitrate
improved exercise tolerance more.20 This
suggests that a rational approach to the treatment of heart failure would be the combination of an ACE inhibitor to improve
survival and a more potent peripheral vasodilator to improve symptoms further. Giving
isosorbide dinitrate to patients already taking
captopril significantly improves central haemodynamics,2' although in a larger study assessing
bicycle exercise capacity no improvement was
seen.22
The best evidence for an additional benefit
of a direct acting vasodilator to an ACE
inhibitor is with flosequinan. Two large
multicentre studies showed an improvement
in exercise tolerance and symptoms,23 24 but
further investigation of the effects of
flosequinan has been stopped because of its
adverse effect on survival. This may be
because of its inotropic activity, which it has
in addition to its vasodilatory properties. It
is worth noting that the detrimental effect
on survival was seen only at a high dose
(100 mg) and not at a lower dose (75 mg), a
similar result to that recently described with
vesnarinone.25

Dopaminergic agents
Although parenteral dopaminergic compounds are extensively used in treating
exacerbations of heart failure, experience with
orally active agents is still limited. Ibopamine
is the main agent currently in use as levodopa
is associated with clinically significant side
effects related to the central nervous system.32
Ibopamine has vasodilator, inotropic, and
natriuretic effects in addition to reducing
plasma renin activity and noradrenaline
concentrations.33 Several studies have shown
beneficial effects on exercise capacity and
symptoms, although these data are inconclusive.34 3 When compared with digoxin
and ACE inhibitors it seems to have similar
efficacy, but evidence of additional benefit
in patients already receiving maximal conventional treatment is poor. 6 3 No information is yet available on mortality. Although
the preliminary data are promising, additional
controlled studies are clearly warranted.

Cyclic AMP phosphodiesterase
inhibitors
The principal defect in heart failure is a loss of
contractile function of the myocardium, so the
possibility of improving contractility by drugs
that have positive inotropic effects has obvious
appeal. Cyclic adenosine monophophate
(cAMP) phosphodiesterase inhibitors have
combined inotropic and vasodilatory activity
and theoretically should be of value in heart
failure. Early uncontrolled studies with phosphodiesterase inhibitors produced conflicting
evidence about the effects on exercise tolerance
and quality of life.38 Larger placebo controlled
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inhibitors. One small study of 19 patients has
examined the effects of digoxin, quinapril, and
their combination in patients with mild heart
failure (New York Heart Association class II).'7
The only additional benefit of digoxin was to
cause an increase in left ventricular ejection
fraction. Although most patients enrolled in
the ACE inhibitor mortality trials were taking
digoxin, it is not clear whether it was the
combination of diuretics, digoxin, and ACE
inhibitors or the ACE inhibitor alone that was
responsible for the benefits seen. An additive
effect is suggested by the results of a recent
trial of withdrawing digoxin from patients with
mild to moderate heart failure treated with
diuretics and ACE inhibitors.'8 This showed a
significant deterioration in quality of life,
exercise tolerance, and ventricular function in
patients who were given placebo. This study
is, however, somewhat peculiar in that the
dose of digoxin used (mean 0-38 mg/day) is
well in excess of that usually given in clinical
practice.
The effects of digoxin on mortality also
remain unknown, but as it improves baroreceptor function and reduces sympathetic
nervous system activation its effects may be
beneficial. The answer to this should be
provided by the ongoing DIG study, whose
results are expected by 1995.
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more severe heart failure, however, it also
increases mortality.48 This may be because it
Symptoms and quality of life Exercise capacity
Mortality
has predominant 1 antagonist activity in
Beneficial
Beneficial
Possibly beneficial
patients with high resting sympathetic tone,
Beneficial
Beneficial
Unknown
although excessive inotropic activity secondary
Beneficial
Beneficial
Unknown
Beneficial
Beneficial
Beneficial
to
agonist activity has also been suggested.49 50
Beneficial
Possibly beneficial Unknown
The precise role for xamoterol in patients with
Beneficial
Possibly beneficial Unknown
Possibly beneficial
Possibly beneficial Deleterious
heart failure has yet to be established, current
Beneficial
Beneficial
Unknown
recommendations being for use in mild heart
failure only.
studies have also produced inconsistent
As it has become clear that complete and
data,39 40 although there is evidence to suggest even partial 1 agonism is deleterious the
benefit when added to the treatment of emphasis has shifted to 1 antagonism in an
patients who remain symptomatic despite attempt to attenuate the long term effects of
treatment
with ACE inhibitors and long term sympathetic activation. Early studies
diuretics.4"
of acute 1 blockade were inconsistent,
Whatever benefit they may have on although subsequent trials of greater duration
symptoms, the use of phosphodiesterase have shown modest beneficial effects on the
inhibitors is associated with an adverse effect symptoms of heart failure and exercise
on survival. Three large studies have concapacity.5" More recently 1 blockers that also
firmed worsening survival in patients treated cause peripheral vasodilatation have been
with either milrinone or enoximone.39 42 43 In developed and initial studies have provided
the PROMISE study mortality at six months encouraging results.52 53 These benefits seem
was increased by 28% in patients treated with
to be associated with a reduction in neuromilrinone.42 In a study with enoximone in hormonal activity, particularly plasma norseverely ill patients survival was reduced but adrenaline concentration. In patients with
quality of life was improved.43
idiopathic dilated cardiomyopathy treatment
In view of these studies it is unlikely that with metoprolol prevents clinical deterioration,
further cAMP phosphodiesterase inhibitors will improves symptoms and cardiac function,
be developed. However, this type of drug and was well tolerated over 12 months.54
would probably be used only in patients with 1 Blockers may also benefit patients with
severe disease, and in these circumstances the
heart failure secondary to ischaemic heart
patients may prefer an increase in quality of disease.53 5 The effects of these drugs on
life and an improvement in symptomatic well- survival has not yet been determined, but
being at the possible expense of a reduced studies are in progress. The recent metoprolol
survival.
trial failed to show any significant effect on
Vesnarinone is an inotropic agent of mortality from all causes, though morbidity
unknown mechanism of action. It has been was improved.54 Indirect evidence of a benshown to improve symptoms, and in one study eficial effect on mortality is provided by the
it had a beneficial effect on survival at a low post infarction trials, but clearly definitive
dose and a deleterious effect at higher doses.25 studies are required.56 57
This is similar to the effect of flosequinan.
Quite what place it will have in the treatment
of heart failure is unclear, particularly as at the Antiarrhythmic agents
low doses which have been shown to improve Both atrial and ventricular arrhythmias are
survival it does not produce haemodynamic common in patients with cardiac failure.
changes.44 Further studies on the effects of low Symptomatic arrhythmias should obviously be
doses on mortality and exercise capacity are treated, but the management and clinical
probably required.
significance of asymptomatic arrhythmias are
unclear. Sudden death, which is presumably
due to an arrhythmia, is the mode of death in
approximately half the patients. More than
0 Agonists and ,1 blockers
The normal human heart contains both PI 80% of patients with moderate to severe heart
and
adrenoreceptors, stimulation of which failure have ectopic activity on Holter monicauses both inotropic and chronotropic
toring, half of them having non-sustained
effects. In patients with heart failure chronic ventricular tachycardia. Ventricular tachyadrenergic stimulation leads to a down- arrhythmias therefore occur in more than 40/o
regulation of
receptors and a relative of patients with heart failure and are said to be
increase in receptors.45 Stimulation of these the commonest cause of sudden death.58
receptors by
agonists was thought to have Although the presence of these arrhythmias is
beneficial effects because of increased ino- an independent predictor of prognosis, it is
tropic activity. Despite acute haemodynamic not known whether specific antiarrhythmic
improvement there is no evidence of long term treatment reduces mortality. Indeed, the use
efficacy, probably because of the development of antiarrhythmic agents in patients with
of tolerance due to further receptor down- reduced ventricular function increases
regulation. These agents also increase mortality,59 either because of a proarrhythmic
mortality.46
effect of the drug or because most of the
Xamoterol is a PI selective partial agonist antiarrhythmic agents are negatively inothat improves symptoms in patients with mild tropic. Amiodarone, which is probably the
to moderate heart failure.47 In patients with least negatively inotropic agent, may be of

Classification of effects of drugs other than ACE inhibitors on heart failure
Diuretics
Natriuretic agents
Digoxin
Direct vasodilators
Calcium antagonists
Dopaminergic drugs
Inotropes
13 Blockers

12

12
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benefit, with several small studies showing
improved survival and effective rhythm
61

Treatment of the underlying failure and
correction of electrolyte abnormalities may
obviate the need for antiarrhythmic agents,
and enalapril reduces the frequency of ventricular tachycardia.62 This is perhaps a further
mechanism by which ACE inhibitors reduce
mortality. c Blockers have been reported to
exert similar effects.50

Anticoagulants
In patients with atrial fibrillation and intracardiac thrombus warfarin is often prescribed,
but there is little evidence to support its
routine use in all patients with heart failure,
particularly if they are in sinus rhythm. The
incidence of thromboembolic disease in these
patients is controversial, particularly after the
recent publication of a retrospective analysis of
the V-HeFT trial.63 This suggested that the
incidence of thromboembolism and stroke in
patients with mild to moderate heart failure is
not high and not significantly reduced with
warfarin. There are few data on patients with
more severe grades of heart failure, although a
higher incidence of thromboembolic disease
might be expected secondary to poor cardiac
function and immobility. Anticoagulant treatment is not without risks. Careful control in
patients in whom the severity of heart failure
is changing is difficult so a prospective
randomised trial of warfarin in all grades of
heart failure (warfarin aspirin study of heart
failure; WASH) is currently under way in the
United Kingdom.

performing bicycle ergometry increasing the
concentration of inspired oxygen improved
exercise performance, but no benefit was
seen in patients during the six minute walking
test.66 67 Exercise training alone may improve
symptoms and aerobic capacity, with
potentially beneficial effects on survival.68 As
these studies were restricted to patients with
stable mild to moderate heart failure the
effects on patients with more severe disease
remain unknown. Recently, physiological dual
chamber pacing has been shown to be a
possible option in the management of heart
failure, with two small studies reporting short
and long term benefit in patients with dilated
cardiomyopathy.69 70
Patients with end stage cardiac failure seem
to benefit from haemofiltration, but until
recently the effects in patients with mild to
moderate symptoms were unknown. In 36
patients with mild to moderate heart failure
(New York Heart Association class II-III),
most of whom were taking an ACE inhibitor,
a single session of haemofiltration improved
symptoms and haemodynamics and reduced
plasma noradrenaline concentration. These
effects were noted four days after haemofiltration and interestingly were maintained for
six months.7'

Conclusion
ACE inhibitors have undoubtedly made a
significant contribution to improving the
quality and quantity of life of patients with
heart failure. Clearly, however, their benefits
are not enough. Currently, no single drug
seems to affect significantly all the different
aspects of the heart failure syndrome, and
combinations of drugs, each with different
actions, are likely to be more useful. Several
Drugs in development
Clinical experience with some of the drugs studies in progress are assessing the effects of
previously described is clearly limited, but combined treatments. We need to define
there are in addition a number of other drugs clearly what we are trying to achieve in
which are at an even earlier stage of develop- treating patients; in those with severe
ment. These include renin and angiotensin II symptoms the aim should be to improve wellantagonists, prostacyclin analogues, free radical being, and we may be prepared to do this at
the expense of a possible reduction in survival.
scavengers, and inodilators acting on sodium
channels. Potentially of great benefit are the In those with mild symptoms, however, the
renin and angiotensin antagonists, particularly major aim should be to increase survival and
in view of the increasingly recognised role of prevent progression of the disease. Different
the neurohormonal and adrenergic systems.64 drugs will be needed to enable us to do this,
These agents seem to be effective in treating but we must be careful not to discard drugs
hypertension, but data on their effects in that are potentially useful in one situation
patients with heart failure are limited. In a because they are ineffective, or even harmful,
recently reported short term study, blockade in another.
The outlook for patients with heart failure
of the angiotensin II receptor with the antagonist losartan produced favourable haemo- has improved but in reality remains bleak.
dynamic effects in patients with symptomatic Additional treatments are still clearly needed
congestive cardiac failure.65 These effects, and should be investigated rigorously.
however, were associated with neurohormonal Preventing the development of heart failure
activation, which may restrict its long term may, however, assume greater importance
than attempting to cure it.
use.
Non-pharmacological methods
Although drugs are the mainstay of treatment
in patients with cardiac failure, several studies
have described various non-pharmacological
techniques of potential benefit. In patients

1 CONSENSUS Trial Study Group. Effects of enalapril on
mortality in severe congestive heart failure. N Engl Jf Med
1987;316: 1429-35.
2 SOLVD Investigators. Effect of enalapril on survival in
patients with reduced left ventricular ejection fraction
and congestive heart failure. N Engl J Med 1991;325:
293-302.

Br Heart J: first published as 10.1136/hrt.72.3_Suppl.S100 on 1 September 1994. Downloaded from http://heart.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

suppression.60

S 103

Walsh, Cowley

S 104

29 Packer M, Nicod P, Khandheria BR, et al. Randomised
multicenter, double blind, placebo controlled evaluation

patients with reduced left ventricular ejection fractions.

of amlodipine in patients with mild to moderate heart
failure. Am Coll Cardiol 1991;17:274A.
Timmis AD, Smyth P, Kenny JF, et al. Effects of vasodilator treatment with felodopine on haemodynamic
responses to treadmill exercise in congestive heart failure.
Br Heart 7 1984;52;314-20.
Tan LB, Murray RG, Littler WA. Felodopine in patients
with congestive heart failure: discrepant haemodynamic
and clinical effects. Br Heart] 1987;58;122-8.
Leier CV. Current status of non-digitalis positive inotropic
drugs. Am Cardiol 1992;69:120-9.
Raijfer SI, Rossen JD, Douglas FL, et al. Effects of
long term therapy with oral ibopamine on resting and
exercise capacity in patients with heart failure.
Relationship to the generation of N-methyl dopamine
and to plasma norepinephrine levels. Circulation 1986;

N Engl i Med 1992;327:685-91.
4 Pfeffer MA, Braunwald E, Moye LA,

et al on behalf of the
SAVE Investigators. Effect of captopril on mortality and
morbidity in patients with left ventricular dysfunction
after myocardial infarction. N Enzgl
Med 1992;327:

30

669-77.
5 Swedberg K, Held P, Kjekshus J, et al on behalf of the
CONSENSUS II Study Group. Effects of the early

31

administration of enalapril on mortality in patients with
myocardial infarction. N Engl Med 1992;327:

32

678-84.
6 Silke B. Central hemodynamic effects of diuretic therapy in
chronic heart failure. Cardiovasc Drugs Ther 1993;7:
45-53.
7 Packer M. Treatment of chronic heart failure. Lancet

33

1992;340:92-5.
8 Northridge DB, Jardine AG, Finlay I, et al. Inhibition of the
metabolism of atrial natriuretic factor causes diuresis and

73:740-8.
34 Dei Cas L, Metra M, Nodari S,

acute

natriuresis in chronic heart failure. Am
9

10
11

12

13
14

15

16

Hypertens

1990;3:682-7.
Good J, Watson S, Ghalei M, et al. Response to
candoxatrilat in patients with severe heart failure
[abstract]. Br Heart 1992;67:1 19-20.
Elsner D, Muntze A, Eckhard P, et al. Effectiveness of
endopeptidase inhibition (candoxatril) in congestive
heart failure. Am]iI Cardiol 1992;70:494-8.
Van Veldhuisen DJ, Girbes ARJ, De Graeff PA, et al.
Effects of dopaminergic agents on cardiac and renal
function in normal man and in patients with congestive
heart failure. Int Cardiol 1992;37:293-300.
Jaeschke R, Oxman AD, Guyatt GH. To what extent do
congestive heart failure patients in sinus rhythm benefit
from digoxin therapy? A systematic overview and meta
analysis. Am Med 1990;88:279-86.
Guyatt GH, Sullivan MJJ, Fallen EL, et al. A controlled
trial of digoxin in congestive heart failure. Apn Cardiol
1988;61:371-5.
The Captopril-Digoxin Multicentre Research Group.
Comparitive effects of therapy with captopril and digoxin
in patients with mild to moderate heart failure. 7AAIA
1988;259:539-44.
DiBianco R, Shabetal R, Kostuk W, et al. The Milrinone
Multicenter Trial Group. A comparison of oral
milrinone, digoxin and their combination in the treatment of patients with chronic heart failure. N Engl i Med
1989;320:677-83.
Young JB, Uretsky BF, Shahidi FE, et al. Multicenter
double blind placebo controlled randomised withdrawal
trial of the efficacy and safety of digoxin in patients with
mild to moderate heart failure not treated with converting enzyme inhibitors. Am Coll Cardiol 1992;19:

259A.
17 Kromer EP, Elsner D, Riegger GAJ. Digoxin, converting
enzyme (quinapril), and the combination in patients with
congestive heart failure functional class II and sinus
rhythm. Cardiovasc Pharmacol 1990;16:9-14.
18 Packer M, Gheogiade M, Young JB, et al. Withdrawal of
digoxin from patients with chronic heart failure treated
with angiotensin converting enzyme inhibitors. N Engl
Med 1993;329:1-7.
19 Cohn JN, Archibald DG, Ziesche S, et al. Effect of
vasodilator therapy on mortality in chronic congestive
heart failure: results of a Veterans Administration
cooperative study (V-HeFT). N Engl 7 Med 1986;314:
1547-52.
20 Cohn JN, Johnson G, Ziesche S, et al. A comparison of
enalapril with hydralazine-isosorbide dinitrate in the
treatment of chronic congestive heart failure. N Engl
Med 1991;325:303-10.
21 Mehra A, Ostrzega E, Shotan A, et al. Persistent hemodynamic improvement with short-term nitrate therapy in
patients with congestive heart failure already treated with
captopril. Am Cardiol 1992;70:1310-4.
22 Wieshammer S, Hetzel M, Hetzel J, et al. Lack of effects of
nitrates on exercise tolerance in patients with mild to
moderate heart failure caused by coronary disease already
treated with captopril. Br Heart 1993;70: 17-21.
23 Pitt B and the Reflect II Study Group. A randomised,
multicenter, double blind placebo controlled study of the
efficacy of flosequinan in patients with chronic heart
failure. Circulation 1991 ;84(suppl II) :JI-311.
24 Massie BM, Berk MR, Brozenas S, et al. Can further
benefit be achieved by adding a vasodilator to triple
therapy in congestive heart failure? Circulation 1992;

86(suppl I):I-64.
25 Feldman MA, Bristow MR, Parmley WW, et al. Effects of
vesnarinone on morbidity and mortality in patients with
heart failure. N Engl IMed 1993;329:149-55.
26 Elkayam U, Amin J, Mehra A, et al. A prospective,
randomised, double blind, crossover study to compare
the efficacy and safety of chronic nifedipine therapy to
isosorbide dinitrate

and

their combination in the

treat-

of congestive heart failure. Circulation 1 990;82:
1954-61.
27 Goldstein RE, Boccuzzi SJ, Cruess D, et al. Diltiazem
increases late onset congestive heart failure in post
infarction patients with early reduction in ejection
fraction. Circulation 1991;83:52-60.
28 Multicentre Diltiazem Post Infarction Research Group.
The effect of diltiazem on mortality and reinfarction
after myocardial infarction. N Engl Med 1988;319:
385-92.
ment

et al. Lack of tolerance
development during chronic ibopamine administration to
patients with congestive heart failure. Cardiovasc Drug
Ther 1988;2:47-55.
35 Condorelli M, Mattioli G, Caponett S, et al. The long term
efficacy of ibopamine in treating patients with severe
heart failure. A multicenter investigation.
Cardiovasc
Pharunacol 1989;14(suppl 8):83-92.
36 Cavalli A, Riva E,Schleman M, et al. Ibopamine as a
_

substitute for digitalis in patients with congestive heart
failure on chronic digoxin therapy. Int Cardiol 1989;
22:381-7.
37 Barabino A, Galbarrigi G, Pizzorni C, et al. Comparative

38

39

40
41

effects of long term therapy with captopril and ibopamine
in chronic congestive heart failure in old patients.
Cardiology 1991;78:243-56.
Wood MA, Hess ML. Long term oral therapy of congestive
heart failure with phosphodiesterase inhibitors. Am 7Med
Sci 1989;297:105-13.
Uretsky BF, Jessup M, Konstam MA, et al. Multicentre
trial of oral enoximone in patients with moderate to
moderately severe congestive heart failure: lack of benefit
compared with placebo. Circulation 1990;82:774-80.
Narahara KA. Oral enoximone therapy in chronic heart
failure: a placebo controlled randomised trial. Am
Heart]t 1991;121:1471-9.
Cowley AJ, Stainer K, Fullwood L, et al. The effects of
enoximone in patients with heart failure which is
uncontrolled by captopril and diuretics. Int
Cardiol
1990;28:45-53.
et al. Effect of oral
mortality in severe chronic heart failure.
Med 199 1;325:1468-75.

42 Packer M, Carver JR, Rodeheffer RJ,

milrinone

on

N Engl
43 Cowley AJ. The deleterious effect of enoximone on survival
but beneficial effect on quality of life in patients with
severe end-stage chronic heart failure. [Abstract 42.] Br
Heart 1993;69:P15.
44 Packer M. The search for the ideal positive inotropic agent.
N Engl Med 1993;329:201-2.
45 Bristow MR. Pathophysiologic and pharmacologic
rationales for clinical management of chronic heart
failure with beta blocking agents. Am
Cardiol 1993;
71: 12-22C.
46 Remme WJ. Inodilator therapy for heart failure: early, late,
or not at all? Circulation 1993;87(suppl IV):97-107.
47 New evidence on xamoterol [editorial]. Lancet 1990;336:
24.
48 Xamoterol in Severe Heart Failure Study Group.
Xamoterol in severe heart failure. Lancet 1990;336:1-6.
49 Bashir Y. Beta blockers and the failing heart: is it time for
a U-turn? Br Heart
1993;70:8-12.
50 Swedberg K. Reduction in mortality by pharmacological
therapy in congestive heart failure. Circulation 1993;
87(suppl IV): 126-9.
51 Fowler MB. Controlled trials with beta blockers in heart
failure: metoprolol as the prototype. Am ]7 Cardiol
1993;71:45-53C.
52 Eichorn EJ, Bedotto JB, Malloy CR, et al. Effect of beta
adrenergic blockade on myocardial function and
energetics in congestive heart failure. Improvements in
haemodynamic, contractile, and diastolic performance
with bucindolol. Circulation 1990;82:473-83.
53 Das Gupta P, Broadhurst P, Raftery EB, et al. Value of
carvedilol in congestive heart failure secondary to
coronary heart disease. Am
Cardiol 1990;66:1118-23.
54 Waagstein F, Bristow MR, Swedberg K, et al. Beneficial
effects of metoprolol in idiopathic dilated cardiomyopathy. Lancet 1993;342:1441-6.
55 Nemanich JW, Veith RC, Abrass IB, et al. Effects of
metoprolol on rest and exercise cardiac function and
plasma catecholamines in chronic congestive heart failure
secondary to ischemic or idiopathic cardiomyopathy. Am
Cardiol 1990;66:843-8.
56 Chadda K, Goldstein S, Byington R, et al. Effect of
propanolol after acute myocardial infarction in patients
with

heart

congestive

failure.

Circulation

1 986;73:

503-10.

57 Norwegian Multicentre Study Group. Timolol induced
reduction in mortality and reinfarction in patients
surviving acute myocardial infarction. N Engl ]7 Med
198 1;304:801-7.
58 Podrid PJ, Fogel RI, Fuchs TT. Ventricular arrhythmia in
congestive heart failure. Ain Cardiol 1992;69:82-96.
59 Echt DS, Liebson PR, Mitchell LB, et al. Mortality and
morbidity in patients receiving encainide, flecainide or
placebo. N Engl Med 199 1;324:781-8.

_t

Br Heart J: first published as 10.1136/hrt.72.3_Suppl.S100 on 1 September 1994. Downloaded from http://heart.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

3 SOLVD Investigators. Effect of enalapril on mortality and
the development of heart failure in asymptomatic

Medical treatment beyond ACE inhibition: false promise or lack of vision?
60 Cleland JGF. Mortality in heart failure: clinical variables of
prognostic value. Br Heart 1987;58:572-82.
61 Kerin NZ, Rubenfire M, Blevens LD, et al. Long term

63
64
65

66 Restrick LJ, Noone L. Davies SW, et al. Ambulatory oxygen
in chronic heart failure. Lancet 1992;334: 1192-3.
67 Moore DP, Weston AR, Hughes JMB, et al. Effects of
increased oxygen concentrations on exercise performance
in chronic heart failure. Lancet 1992;339:850-3.
68 Coats AJS, Adamopoulos S, Meyer TE, et al. Effects of
physical training in chronic heart failure. Lancet 1990;
335:63-6.
69 Brecker SJD, Xiao HB, Sparrow J, et al. Effects of
dual chamber pacing with short atrioventricular
delay in dilated cardiomyopathy. Lancet 1992;340:
1308-12.
70 Hochleitner M, Hortnagl H, Hortnagl H, et al. Long term
efficacy of physiologic dual chamber pacing in the
treatment of end-stage idiopathic dilated cardiomopathy.
Am Cardiol 1992;70:1320-5.
71 Agostini PG, Marenzi GC, Pepi M, et al. Isolated
ultrafiltration in moderate congestive heart failure. Amn
Coll Cardiol 1993;21:424-31.

Br Heart J: first published as 10.1136/hrt.72.3_Suppl.S100 on 1 September 1994. Downloaded from http://heart.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

62

efficacy, safety and survival of patients with potentially
lethal arrhythmias treated with low dose amiodarone.
Clin Cardiol 1988; 11: 1131-40.
Fletcher RD, Cintron GB, Johnson G, et al. Enalapril
decreases prevalence of ventricular tachycardia in
patients with chronic congestive heart failure. Circulation
1993;87(suppl VI):49-55.
Dunkman WB, Johnson GR, Carson PE, et al. Incidence of
thromboembolic events in congestive heart failure.
Circulation 1993;87(suppl VI):94-101.
Cody RJ. Renin system inhibition: beginning the fourth
epoch. Circulation 1993;85:362-4.
Gottlieb SS, Dickstein K, Fleck E, et al. Hemodynamic and
neurohormonal effects on the angiotensin II antagonist
losartan in patients with congestive heart failure.
Circulation 1993;88: 1602-9.

S 105

