
patients, but the numbers were small and the length of follow
up only between one and five years.9 A in many aspects of
the management of massive haemoptysis no hard and fast
rules have been proved to apply, and decisions will often
depend on the preferences of the physicians or surgeons.
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Idiopathic dilated cardiomyopathy
Rational treatment awaits better understanding ofpathogenesis

Idiopathic dilated cardiomyopathy is a chronic heart muscle
disease that predominantly affects young men and causes
dilatation and contractile dysfunction of the left or the right
ventricle, or both.' In the United States its prevalence is
around 20 per 100 000 population, and there is an incidence of
six new cases per 100 000 a year2; exact figures for Britain are
not available. The diagnosis is made by exclusion; it relies on
showing the absence of coronary artery disease, valvular or
pericardial disorders, and specific heart diseases.
The usual presentation is with features of heart failure,

arrhythmia, or thromboembolism, and the duration of the
presymptomatic phase of the illness is uncertain in most
patients. For many years it has been thought that dilated
cardiomyopathy may be a consequence of previous viral
myocarditis. A syndrome very like human dilated cardio-
myopathy may be produced in animals after they have had
viral myocarditis, but the progression in humans of acute
myocarditis to left ventricular dilatation and contractile
failure has been described only in isolated case reports.3

Although the early natural course of the condition before
the development ofsymptoms remains a matter ofspeculation,
the clinical course after diagnosis is well documented.
Published reports agree on the poor prognosis of dilated
cardiomyopathy, with two fifths to a half of patients dying
within two years after the diagnosis.' 4 Some patients die in
cardiogenic shock or pulmonary oedema, but most deaths
seem to be sudden. In the early period after diagnosis sudden
death usually occurs in association with progressive impair-
ment of left ventricular function, but it is common at all stages
of the disease and may occur in patients who have responded
well to treatment with regard to their symptoms and the
haemodynamic features of the disease and who have remained
stable for some time.
The high incidence of sudden death suggests an arrhythmic

cause, and indeed arrhythmias are common regardless of the
duration of the disease (one fifth of patients develop chronic
atrial fibrillation and two fifths have non-sustained ventricular
tachycardia on 24 hour electrocardiographic monitoring).5
The prognostic implications of ventricular arrhythmias

remain controversial, however, and may be different at
different stages of the disease. Non-sustained ventricular
tachycardia is common in the first two years after diagnosis-
the period during which most deaths occur-but these are
generally in association with progressive heart failure (though
details of the mode of death are frequently lacking in
published work). Thereafter there is an annual mortality of
about 4%, with most deaths apparently being sudden. The
influence of ventricular arrhythmia on survival may be more
important in later stages in patients whose heart failure is well
controlled but who die suddenly.

Conventional treatment makes very little difference to
survival and has no impact on the progression of the disease.
Indeed our imperfect understanding of the disease processes
that underlie dilated cardiomyopathy means that treatment
remains empirical. In practical terms it is restricted to the
relief of symptoms of heart failure with diuretics, angiotensin
converting enzyme inhibitors, and (perhaps) digoxin and the
prevention of thromboembolic complications with coumarin
anticoagulants.I The only treatment option that has been
shown to improve prognosis is heart transplantation, and
patients with dilated cardiomyopathy account for more than
half of all recipients of heart transplants.6

Treatment with antiarrhythmic agents has not been shown
to improve prognosis in patients with dilated cardiomyopathy
except in those patients who present with episodes of
sustained ventricular tachycardia and those in whom the
disease predominantly affects the right ventricle.7 Although
this group of patients is small, sustained monomorphic
ventricular tachycardia of right ventricular origin is a
prominent feature of their disease. Aggressive management of
the arrhythmia, including drug treatment and surgical
approaches, is warranted; if life threatening arrhythmias can
be suppressed the prognosis is good, as left ventricular
dysfunction is usually minimal.
The report of the cooperative north Scandinavian enalapril

survival study (CONSENSUS) study of the effect of the
angiotensin converting enzyme inhibitor enalapril in the
treatment of older patients (mean age 70 years) with severe
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heart failure (in whom the principal diagnosis was ischaemic
heart disease) was the first clear evidence that medical
treatment (as opposed to heart transplantation) could improve
the prognosis of patients in grade IV heart failure.8 The
impact of this treatment on prognosis in patients with dilated
cardiomyopathy has not yet been established.
The clinical picture outlined above highlights the de-

ficiencies in our understanding of dilated cardiomyopathy.
When these are added to the combination of a high mortality
and our apparent failure to alter prognosis the conclusion
must be that more basic research is required. At present most
patients are investigated to show cardiac structure and
function, and those aged over 30 will probably undergo
coronary arteriography to exclude coronary artery disease.
Though this approach establishes the diagnosis, it has
provided little useful information about the mechanisms of
pathogenesis and their relation to outcome. Endomyocardial
biopsy has comprised part of the investigation of patients with
dilated cardiomyopathy in some centres, but its usefulness
has been much argued. Without doubt specific myocardial
disease (such as cardiac sarcoid) may be detected by endo-
myocardial biopsy, but more commonly the histological
appearances are non-specific, showing loss of myocytes and
their replacement by fibrous tissue. Attempts to find a relation
among clinical state, outcome, and the biopsy findings
have been disappointing, but recent work on quantitative
microscopy suggests that there may be a good correlation
between myofibrillar volume or myocyte area and left
ventricular contractile function and prognosis.9 10 Endo-
myocardial biopsy should be mandatory if acute myocarditis
is suspected as the presence of active inflammation and
destruction of myocytes warrants empirical treatment
by immunosuppression with steroids and either cyclo-
phosphamide or azathioprine.

Although the progression of acute viral myocarditis to
dilated cardiomyopathy seems to be rare, persistent viral
infection remains an important hypothesis for explaining the
development of this condition. Corroborative evidence for
this theory came with the discovery of raised titres of antibody
to coxsackieviruses in patients with dilated cardiomyopathy. I

Slot blot and in situ hybridisation techniques have shown
enterovirus RNA sequences in cardiac tissue in 20-30% of
patients with dilated cardiomyopathy."-' The presence of
infectious virus has not, however, been shown in myocardium
from patients with dilated cardiomyopathy.
The other major hypothesis involves autoimmune mediated

damage to myocytes. The production of autoantibodies has
been described in patients with dilated cardiomyopathy,

though most studies have not systematically assessed their
organ specificity.'4'5 Caforio et al have recently described
circulating organ specific cardiac autoantibodies, by using
indirect immunofluorescence and absorption studies,
in a quarter of a group of patients with idiopathic dilated
cardiomyopathy.16 This suggests that there may be auto-
immune mechanisms operating in at least a subset of patients,
but the exact relation of the antibodies to the pathogenesis and
prognosis has not been defined. Further evidence for an
autoimmune contribution to the pathogenesis of the disease
comes from the discovery of the abnormal expression of major
histocompatibility complex class II antigens on endocardium
and cardiac endothelium in tissue obtained by endomyo-
cardial biopsy and from hearts removed at transplantation.'7
HLA typing ofperipheral blood mononuclear cells has shown
a positive association with DR4 phenotype in patients with
dilated cardiomyopathy, which provides an interesting
parallel with other autoimmune diseases.'8 The results of a
recent trial of immunosuppression in patients with dilated
cardiomyopathy, in which no benefit was shown, are not
surprising in view of the probable heterogeneity of both the
aetiology and pathogenesis of this condition.'9
The viral and the autoimmune hypotheses are not mutually

exclusive. In experimental murine myocarditis infectious
virus can no longer be recovered from the myocardium after
two weeks,3 1920 although nucleic acid sequences of the viral
genome are still detectable."20 The development of chronic
destruction of myocytes and myocardial fibrosis is associated
with the development of circulating cardiac specific auto-
antibodies2' and autoreactive lymphocytes.'3 In this animal
model chronic inflammation seems to be autoimmune in
nature but initiated by viral infection.

Clearly we shall not be able to improve our treatment of
idiopathic dilated cardiomyopathy until we understand more
about the disease. Possibly, different mechanisms of disease
may be operating in patients with the same clinical outcome.
It is important to determine the mechanisms of pathogenesis
as these may have a bearing on specific treatment, whether
this is antiviral, immunosuppressive, or something else.
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