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Abstract
Objective-To analyse the changes in

mortality in dilated cardiomyopathy over

the past 15 years aid to identify the fac-
tors that might have influenced survival.
Design-Follow up study of 235 patients
(aged 16-70) systematically enrolled on

a register from 1 January 1978 to 31
December 1992.
Setting-Hospital department of cardio-
logy.
Patients-Three groups corresponding to
three periods of 5 years: group 1 (diagno-
sis between 1 January 1978 and 31
December 1982) 26 patients; group 2
(diagnosis between 1 January 1983 and 31
December 1987) 65 patients; and group 3
(diagnosis between 1 January 1988 and 31
December 1992) 144 patients.
Main outcome measures-Death or heart
transplantation.
Results-Two and four year survival was
73*8% and 53*8% in group 1, 87'7% and
72*3% in group 2, and 90*3% and 829/oin
group 3 (P = 0-02). During the 15 years of
the study period the number of cases

increased progressively and the baseline
clinical characteristics changed (that is,
patients were younger and less severely
affected), partly explaining the improve-
ment in survival. None the less, the three
mortality curves tended to diverge
progressively and the improvement in
survival in the different groups was still
significant after stratification for the
severity of the disease, suggesting that
treatment had a sustained effect. A pro-
gressively higher proportion of patients
were treated with angiotensin converting
enzyme (ACE) inhibitors and more

recently with p8 blockers. In group 2, after
stratification for the severity ofheart fail-
ure, patients who were treated with ACE
inhibitors showed a better survival than
patients who were not. Furthermore,
analysis ofgroup 3 showed that 6 blockers
had a significant additive effect with con-
ventional therapy both by intention to
treat and actual treatment. Four year
survival in patients with mild and moder-
ate to severe heart failure treated with p
blockers, and usually digitalis and ACE
inhibitors, was respectively 90% and
87-5%.
Conclusions-The improvement in the
survival of patients with dilated cardio-
myopathy over the past 15 years may be
explained by earlier diagnosis, new treat-
ments, and a change in the clinical char-
acteristics of the patients at enrolment.

(Br Heart _ 1994;72 (suppl, Dec:S46-S51)

Dilated cardiomyopathy is a disease of
unknown aetiology characterised by low ejec-
tion fraction, left ventricular enlargement, and
symptoms of heart failure. The variety of its
causes and pathogenetic mechanisms may
explain the heterogeneity of its clinical presen-
tation, functional status, complications,
course, and response to treatment. ' In the
past the outcome was usually poor, with a
median survival of about two years after diag-
nosis. More recent studies have indicated
that in addition to patients who present in
heart failure and rapidly deteriorate and those
who die suddenly and unexpectedly, there are
others who remain stable for years and who
may improve.' Moreover, survival of patients
with dilated cardiomyopathy may have been
affected by earlier detection of the disease,
referral bias,4 and new treatments such as
angiotensin converting enzyme inhibitors5-8 or
fi blockers.910 The clinical course of dilated
cardiomyopathy in the 1990s may have
improved.
We have analysed the changes in mortality

in dilated cardiomyopathy over the past 15
years and have tried to identify the factors that
could have influenced survival in our study
group.

Patients and methods
PATIENTS
From 1 January 1978 to 31 December 1992
we systematically studied and enrolled in our
registry 235 consecutive patients aged 16-70
with dilated cardiomyopathy. Dilated car-
diomyopathy was diagnosed, according to the
World Health Organisation criteria," when
the angiographic left ventricular ejection frac-
tion was < 50% (normal value in our labora-
tory 67 (8)% mean (SD)) and there was no
significant (>50%) coronary artery stenosis or
other specific heart muscle disease.

All patients had endomyocardial biopsy to
exclude active myocarditis (according to the
so-called Dallas criteria. 12) We also excluded
patients with an alcohol intake ) 100 g/day in
the previous 6 months or documented sys-
temic hypertension (blood pressure >170/100
mm Hg).

At diagnosis all patients had physical exam-
ination, resting electrocardiogram, chest x ray,
24 hour electrocardiogram monitoring (since
1980), M mode and cross sectional (since
June 1982) echocardiogram, haemodynamic
and angiographic study, coronary angiogra-
phy, and endomyocardial biopsy.

Thirty seven variables were recorded at
enrolment:

Clinical history-Duration of symptoms of
heart failure (months); history of mild hyper-
tension (> 140/90 and < 170/100 mm Hg on
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at least two occasions before diagnosis); func-
tional status assessed according to the New
York Heart Association (NYHA) classifica-
tion'3 and heart failure (HF) score.'4

Physical examination-Systolic and diastolic
blood pressure (mean of the first three
measurements at admission), presence of
mitral or tricuspid regurgitation or both; third
heart sound.

Electrocardiogram-Atrial flutter or fibrilla-
tion, PQ interval, left bundle branch block.

Chest x ray-Cardiothoracic ratio.
M Mode echocardiogram-Left ventricular

(LV) end diastolic and end systolic diameter
index and shortening fraction; left atrium
diameter index.
Haemodynamic study-Heart rate, mean

right atrial pressure, mean pulmonary artery
pressures, mean pulmonary wedge pressure,
left ventricular end diastolic pressure, mean
aortic pressure, cardiac index, left ventricular
stroke volume index, total systemic and pul-
monary vascular resistance, left ventricular
stroke work index, left ventricular end dias-
tolic and end systolic volume index, left ven-
tricular ejection fraction.
Drug treatments-Digitalis, diuretics, vaso-

dilators, fi blockers, antiarrhythmic agents,
anticoagulants.
The results of treatment with ACE

inhibitors or fi blockers were analysed on an
intention to treat basis (prescribed at diagno-
sis) and according to actual treatment during
follow up.

STUDY GROUPS
We divided the patients into three groups
according to their date of enrolment in our
registry. Group 1 had DCM diagnosed
between 1 January 1978 and 31 December
1982, group 2 between 1 January 1983 and
31 December 1987, and group 3 between
1 January 1988 and 31 December 1992.
End points for follow up were death or

heart transplantation. For the purpose of
analysis, patients who died or had heart trans-
plantation were regarded as one group. The
follow up data were obtained by regular hos-
pital visits and sometimes by telephone con-
tact with patients and their physicians. The
study closed on 31 August 1993.

STATISTICAL ANALYSIS
Thirty seven clinical variables measured at
first examination were analysed. Survivor
functions from the time of initial evaluation
were calculated for each of the three groups
by the Kaplan-Meier method.'5 To maintain
the temporal sequence among the groups the
significance of the differences between curves
was assessed by the trend version of the
Tarone-Ware test'6 17-a robust method to
take account of departures from the constant
hazard ratio assumptions.'8 The survival
curves of the three groups were stratified
according to a clinical score that included
NYHA, duration of heart failure symptoms,
HF score,'4 cardiothoracic ratio, left ventricular
end diastolic diameter, left ventricular end
diastolic volume, and left ventricular ejection
fraction. This approach was used to detect

any effect of the different treatments in each
of the groups, which were heterogeneous for
the severity of the disease. Patients were
divided into two strata-mild and moderate-
severe heart failure-according to this clinical
score.

Differences between group means were
compared by one way analysis of variance. We
used the Cox proportional hazards model to
analyse the relation between survival and
prognostic indices.'9 Data are expressed as
mean (SD) or a percentage. Results were
regarded as statistically significant when P <
0 05.

Results
From 1 January 1978 to 31 December 1992,
235 consecutive patients were enrolled in the
study (table 1): 26 patients between 1 January
1978 and 31 December 1982 (group 1); 65
between 1 January 1983 and 31 December
1987 (group 2); and 144 between 1 January
1988 and 31 December 1992 (group 3).
Mean follow up was 76 (58) months in group
1, 69 (31) months in group 2, and 30 (20)
months in group 3. During this period 52
patients died and eight patients had cardiac
transplantation. They were included with the
dead patients.

Figure 1 shows the survival curves of the
three groups. At two and four years cumula-
tive survival was respectively 73'8% and
53-8% in group 1, 87-7% and 72-3% in group
2, and 90 3% and 82-9% in group 3 (P =
0-02). The reduction in mortality was evident
soon after enrolment and the difference
increased during follow up. When patients
who survived heart transplantation were
analysed as survivors (figs 1 and 2), survival in
group 3 was further improved.

Table 1 shows the characteristics of the
three groups. During the 15 years of the study
there were significant decreases in mean age,
duration of heart failure symptoms, NYHA
functional class, left ventricular end diastolic
diameter index, right and left ventricular fill-
ing pressure and a lower incidence of endo-
cardial pacing and left bundle branch block.
Cox proportional hazard analysis showed

that the major independent determinants of
death or transplantation in the whole study
population were left ventricular ejection frac-
tion and duration of heart failure symptoms.

100
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60

40

Group 3* P=0-02
Group 3 (1988-92)

Groutp 2 (1983-87)

Group 1 (1978-82)

,,I I, I ,,,I,,,I,
0 2 4 6 8 10
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Figure 1 Change in survival of235 patients with dilated
cardiomyopathy in the past 15years (*when patients
surviving heart transplantation were included as "alive".)
Group 1, 26 patients; group 2, 65 patients; group 3, 144
patients.
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Table 1 Baseline clinical, echocardiographic, and haemodynamic characteristics in
patients with dilated cardiomyopathy in the three groups

Group 1 Group 2 Group 3
Characteristic (1978-82) (1983-87) (1988-92) P value

Patients (n)
Moderate-severe HF (%)

Age (yr) (mean (SD))
Males (%)
Heart failure symptoms duration

(month)
Slight hypertension (%)

NYHA
HF score
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Mitral regurgitation (%)
Tricuspid regurgitation (%)

Third heart sound (%)
Cardiothoracic ratio (%)

Atrial fibrillation (%)

PQ interval (ms)
Left bundle branch block (%)

Endocardial pacing (%)
LV end diastolic diameter index

(mm/m2)
LV end systolic diameter index

(mM/m2)
LV shortening fraction (%)

Left atrium diameter (mm)
Heart rate (beats/min)
Right atrial pressure (mm Hg)
Mean pulmonary artery pressure
(mm Hg)

Mean pulmonary wedge pressure
(mm Hg)

LV end diastolic pressure (mm Hg)
Mean aortic pressure (mm Hg)
Cardiac index (1/min/m2)
Stroke volume index (ml/m2)
Systemic vascular resistance
(Wood units)

Total pulmonary resistance
(Wood units)

LV stroke work index (g.M/m2)
LV end diastolic volume index

(ml/m2)
LV end systolic volume index

(mumM2)
LV ejection fraction (%)

Sodium (mmol/l)
Digitalis (%)

Diuretics (%)

Nitrates (%)
Hydralazine (%)

ACE inhibitors (intention to treat)
(%)

ACE inhibitors (actual treatment)
(%)

,B blockers (intention to treat) (%)

,B blockers (actual treatment) (%)

Anticoagulants (%)
Antiarrhythmics (%)

Amiodarone (%)

26
53-8*
52-9 (13-8)
76-9

31-4 (31-7)*
30-8
2-5 (0-9)
3-4 (2-6)

129 (13)
81(10)
69-2
23-1
50
56-7 (6-1)
22-7
174 (35)
66-7*
7-7

40-4 (5-8)

34-2 (6-9)
16 (7-9)
42-1 (9-8)
81-1 (14-1)
4-7 (3-2)*

24-9 (15-3)*

15-1 (10-4)*
15-7 (7-7)
91-2 (10-9)
3-1 (0-8)

39 (12-6)

17-1 (6-8)

5-5 (5-1)*
41-5 (17-3)

135 (39)

95 (40)
32 (12-3)
140-4 (4)
87
90-5
9-1
0

3-8*

38-5*
0

3-8*
9-5

50
45-5

65
29-2*
47 (14-1)
74-4

14 (22-9)*
16-9
1.9 (0-9)
2-3 (2-5)

125 (14)
8010
50-8
12-3
50
55-2 (8-3)
15-8

177 (28)
36-4*
9-2f

38-3 (6-1)

32 (6-7)
17 (7-6)
41-4 (10-2)
86-5 (17-2)
2-5 (2.3)*

16-1 (8-5)*

9-4 (7-3)*
13-9 (7-2)
88 (13-2)
3-6 (1-2)
43 (17-3)

15-1 (6-2)

3-2 (3-4)*
47-2 (23-5)

133 (54)

92 (47)
33(11-9)
142 (5-1)
75-4
75-8
14-5
1-6

32-3*t

67-5*t
4-6t

21-5*t
17-7
69-2t
60-7t

144
36-3
44-5 (12-7)
73-6

17-1 (27-9)
22-9
2-2 (0-8)
2-6 (2-5)

121 (13)
78 8
67-4
18-7
52-8
54 (7-6)
11-8

175 (33)
39-1
1-4t

37-4 (4-8)

32-2 (5-6)
14-3 (7)
39-5 (8-6)
84-1 (16)
4-7 (2)

19-7 (9-4)

12-6 (8)
17-4 (9-9)
87 (11-7)
3-7 (1-1)

45-5 (15-7)

13-1 (4-5)

3-4 (2-9)
47-4 (20-4)

140 (49)

101 (46)
29-7 (12-1)
139 (5-1)
88-2
69-4
9-7
2-8

89-6t

94-4t
78-5t
86- It
22-2
32-6t
16t

NS
0-01
NS

0-03
NS
0-02
NS
0-002
NS
NS
NS
NS
NS
NS
NS
0-04
0-02

0-03

NS
NS
NS
NS
0-0001

0-0008

0-006
0-04
NS
NS
NS

0-0009

0-01
NS

NS

NS
NS
0-001
NS
NS
NS
NS

<0-0001

<0-0001
<0-0001
<0-0001
NS

<0-0001
<0-0001

HF, heart failure; LV, left ventricle; *P < 0o05 group 1 v group 2; tP < 0-05 group 2 v group 3
(analyais of variance).

We estimated the relative risks for two levels
of the independent prognostic factors by
comparing the mean values of duration of
heart failure symptoms and left ventricular
ejection fraction in group 2 and 3 with the
mean values in group 1. The relative risk of
death was -35 9% in group 2 v group 1 and
- 29-3% in group 3 v group 1 for duration of
heart failure symptoms and -53% and
+ 11 3% respectively for left ventricular
ejection fraction (table 2).
When the patients of the three groups were

stratified according to the severity of heart
failure most of the tested variables were similar
at both levels of failure (table 3). Furthermore
survival in the three groups was still signifi-
cantly different after stratification for the
severity of heart failure and the reduction in
mortality was particularly evident in patients
with moderate-severe heart failure (fig 2).
The use of ACE inhibitors and of ,B

blockers increased over time (table 1). Most
of patients of our study population were

treated with digitalis (199/235, 84'7%) and
diuretics (173/235, 73-6%). In one third of
the patients in group 2 (21/65, 32 3%) treat-
ment with ACE inhibitors was started at
diagnosis (intention to treat analysis) and in
another third (23/65, 35 2%) it was started
during follow up and continued (actual treat-
ment analysis). After stratification for the
severity of heart failure the survival curve of
group 2 patients treated with ACE inhibitors
showed a non-significant tendency to improve
by the intention to treat method and a highly
significant improvement in survival compared
with patients treated with digitalis by actual
treatment analysis (fig 3).

Moreover, at diagnosis most patients (112
of 144, 78-5%) in group 3 were treated with
blockers usually with digitalis and ACE
inhibitors. The survival curves of patients
showed that treatment with fi blockers had a

potent additive effect with ACE inhibitors and
digitalis alone both by intention to treat and
by actual treatment analysis (fig 4).

Mild HF
Figure 2 Change in
survival of235 patients
with dilated
cardiomyopathy in the past
15 years analysed by
stratification according to
the severity of heartfailure
(see methods) (*when
patients surviving heart
transplantation were
included as "alive".)
Group 1, 26 patients;
group 2, 65 patients; group
3, 144 patients.
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Table 2 Cox model of the major independent determinants ofdeath or transplantation among 37 clinical,
echocardiographic, and haemodynamic variables in patients with dilated cardiomyopathy

Relative risk (%)

Exponential of Group 2 v Group 3 v Group 3 v
/1 Coefficient P coefficient group I group I group 2

LV ejection fraction (%) -0-0502 0-038 0-951 -5-3 113 16-6
Duration of heart failure

symptoms (month) -0-0207 0-026 0 9795 -35 9 -29-3 6-6

Relative risk of death or heart transplant in the three groups of patients (the other variable is assumed to be constant for this
comparison) was estimated by the following formula: RR (mean value group x - mean value group y) = exponential of
coefficient x (mean value group x- mean value group y).
See foomote to table 1 for abbreviations.

Figure 3 Sunrval of 65
patients in group 2
(1983-1987) analysed
according to treatment with
ACE inhibitors (ACE-I)
(table 1) after
stratification for the
severity ofheartfailure.
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Figure 4 Survival of 144
patients in group 3
(1988-92) analysed
according to treatment with
Ii blockers (BB) (table 2)
after stratification for the
severity of heartfailure.
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Table 3 Main clinical, echocardiographic, and haemodynamic characteristics in patients
with dilated cardiomyopathy stratified according to heartfailure severity at diagnosis

Group I Group 2 Group 3
Characteristic (1978-82) (1983-87) (1988-92) P

Patients (n):
Mild HF 12-00
Moderate-severe HF 14-00

Age (yr):
Mild HF 50 50 (14-40)
Moderate-severe HF 55 00 (13-40)

HF symptoms duration (month):
Mild HF 17-10 (25.90)
Moderate-severe HF 44-60 (31-70)

NYHA:
Mild HF 1-80 (0 60)
Moderate-severe HF 3-00 (0 70)

CHF score:
MildHF 1-50(1-10)
Moderate-severe HF 5 00 (2 40)

Mitral regurgitation (%):
Mild HF 50 00
Moderate-severe HF 86-00

Third heart sound (%):
Mild HF 16-70
Moderate-severe HF 79 00

Cardiothoracic ratio (%):
Mild HF 53-70 (5-10)
Moderate-severe HF 59 40 (5 80)

Atrial fibrillation (%):

MildHF 11 10
Moderate-severe HF 30-80

Left bundle branch block (%):

Mild HF 66-70
Moderate-severe HF 67-00

Endocardial pacing (%):
Mild HF 8-30
Moderate-severe HF 7 00

LV end diastolic diameter index (mMim2):
Mild HF 38-00 (5 00)
Moderate-severe HF 42-00 (5 80)

Heart rate (beats/min):
Mild HF 77-00 (6 70)
Moderate-severe HF 84-80 (18-00)

Mean pulmonary wedge pressure (mm Hg):
Mild HF 9-60 (6 60)
Moderate-severe HF 20-70 (10-80)

Mean aortic pressure (mm Hg):
Mild HF 91-70 (12-10)
Moderate-severe HF 90-80 (10-20)

Cardiac index (1/min/m2):
Mild HF 3-40 (1-00)
Moderate-severe HF 2-90 (0 70)

Stroke volume index (mU/m2):
Mild HF 41-80 (13-10)
Moderate-severe HF 36-70 (12-40)

LV stroke work index (g.m.m-2):
Mild HF 47 40 (17-60)
Moderate-severe HF 36-70 (16-30)

LV end diastolic volume index (mllm2):
Mild HF 116-70 (25 60)
Moderate-severe HF 153-90 (42 00)

LV ejection fraction (%):

Mild HF 39-60 (8 80)
Moderate-severe HF 24-30 (10-50)

See foomote to table 1 for abbreviations.

46-00
19-00

46-20 (14-30)
49 00 (13-50)

9-20 (17-00)
24-10 (30-10)

1-60 (0 70)
2-70 (0 80)

1-60 (2 20)
4-10 (2 60)

41-30
74 00

37-80
79 00

53-20 (9.10)
59-50 (3 60)

13-40
16-70

32-40
44 00

8-70
10-00

37 00 (5 00)
42-00 (6-10)

85-20 (16-40)
89-40 (18-90)

7-60 (5 70)
13-40 (8 70)

91-70 (12-80)
79-10 (9 80)

3 90 (1-20)
2-70 (0 80)

47-80 (17-80)
32-50 (10-40)

54 90 (23 00)
29-80 (13-60)

117-70 (38 90)
170-50 (66 30)

36-80 (11-60)
23-30 (5 70)

91-00
53 00

43 40 (12-10)
46-40 (13-70)

12-10 (18-60)
25-30 (35 70)

1-80 (0 60)
2-70 (0 70)

1-60 (1-60)
4 50 (2-80

60-40
79 00

36-30
81-00

51-30 (5 30)
58-50 (8 80)

13-10
9-80

34 50
47 00

0*00
400

36-00 (3 80)
40-00 (5-10)

82-00 (15-60)
87-50 (16-20)

10-20 (6 20)
16-40 (9 10)

89-30 (11-80)
83-10 (10-70)

4-10 (1-10)
3 00 (0 80)

51-20 (15-30)
36-00 (11-20)

55-60 (19-50)
33 70 (13-60)

125-10 (35 00)
165-00 (58 70)

33-80 (9 40)
22-60 (6 80)

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

0-02
NS

NS
NS

NS
NS

NS
NS

NS
0-01

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

Discussion
The survival curves published in the past 15
years have different shapes and slopes and
show highly variable mortality. Some studies
showed progressive mortality with constant
slopes,2022 while others showed very high
mortality in the first years followed by a steep
descent of the curve.22324 After four to five
years mortality was reduced and the remain-
ing patients showed stabilisation or even a

striking improvement. All these data suggest
not only variable degrees of clinical and
haemodynamic involvement, but also indicate
that different aetiological factors or cofactors
may operate in different patients.
The highly variable mortality in different

studies can be explained by various factors
such as changes in the severity of the disease
or earlier diagnosis. The survival rates were

clearly different when the earliest manifesta-
tions of the disease, the first appearance of
subjective symptoms, or the development of
cardiac failure were taken as starting points.25

Data from 15 years ago suggested that
patients with the disease usually deteriorated
rapidly and that half of them were dead within
two years.23 The characteristics and survival
of these patients resembled those in our
patients in group 1 (figs 1 and 2) who were
diagnosed in the same period. More recent
studies, with earlier detection of the disease4
and the use of new treatments (ACE
inhibitors,5-8 and fi blockers9 10), however,
indicated changes in mortality and in the
course of dilated cardiomyopathy. We found a
significant improvement in survival over the
period of our study and that cardiac trans-
plantation increased survival in patients with
end stage dilated cardiomyopathy (figs 1 and
2).
We also found a progressive increase in the

number of cases of dilated cardiomyopathy
and a change in the baseline clinical charac-
teristics (table 1). Patients of groups 2 and 3
were significantly younger, had not had heart
failure symptoms for as long, and had less
advanced disease, reflected by NYHA func-
tional class, left ventricular end diastolic
diameter index, right and left ventricular fill-
ing pressure, advanced atrioventricular con-
duction delay, and left bundle branch block.
Like others2321-24 26-28 we found that many of
these variables had prognostic significance
and may modify the survival of patients with
dilated cardiomyopathy.
A shorter duration of heart failure symp-

toms and less severe disease may indicate that
a different type of patient was selected and an
earlier diagnosis. It is likely that at least some
of the group 3 patients were identified early,
particularly those who were symptom free or
had only slight symptoms before diagnosis.

Another factor that could explain an
improved survival is the increasing use of new
effective drugs. The three mortality curves
tended to diverge progressively and the
improvement in survival in the different
groups remained significant after stratification
according to the severity of the disease (fig 2),
suggesting that treatment had a sustained
effect. A progressively higher proportion of
patients were treated with ACE inhibitors and
more recently with fi blockers (table 1).

Chronic neuroadrenergic activation and the
activation of the renin-angiotensin system
caused by myocardial disease may lead to
progressive myocardial damage and cardiac
death.29-3' /1 Blockers, ACE inhibitors, and
probably digitalis can reduce the neurohor-
monal activation particularly in patients with
advanced heart failure.32-35

Randomised prospective trials have already
shown that treatment with ACE inhibitors
improves survival in heart failure.58
Recognition of the deleterious effect of long
term activation of sympathetic nervous system
increased interest in the use of R blockers in
the treatment of heart failure. Several small
controlled clinical trials showed that ,B block-
ers can alleviate symptoms and can improve
ventricular function and possibly survival in
patients with idiopathic dilated cardiomyop-
athy.9 10 33-36 However, the effect of fi blockers
on survival needs to be confirmed by further
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randomised controlled studies. In our study
the increasing use of ACE inhibitors in group 2
was associated with a significant improvement
in survival by actual treatment analysis (fig 3).
The intention to treat analysis showed a non-
significant improvement in treated patients
(fig 3). In accordance with the Consensus I
study6 only those patients with more advanced
heart failure (21 of 65, 323%) in group 2
were treated at diagnosis with ACE inhibitors.
Later in the study, however, and in the light of
other clinical studies, ACE inhibitors were
more extensively used. Therefore over half the
patients (23 out of 44 (52 2%)) in the control
group ("no ACE inhibitors") were in fact
treated with ACE inhibitors during follow up.
Thus the risk reduction for mortality, deter-
mined by intention to treat analysis, probably
underestimated the benefits of treatment.

In group 3, fi blockers had a significant
additive effect on survival compared with con-
ventional treatment with digitalis and ACE
inhibitors. Patients with mild and moderate-
severe heart failure, usually treated with the
combination of digitalis, ACE inhibitors and /3
blockers, showed a 4 year survival of 90% and
87-5% respectively, which was clearly better
than the survival of the group of patients in
whom,B blockers had not been used (fig 4).
Our study, which was designed to identify

changes of the course of dilated cardiomyo-
pathy in the past two decades, seems to show
that survival has improved. The study, how-
ever, was not randomised and no control
patients were followed up. However, because
the data analysed were based on a "register of
symptoms, circumstances, treatments and
outcomes" that was continuously monitored
and kept up to date, our use of historical con-
trols is adequate.37
Our data explain the changes in survival

and this knowledge will help us to inform
patients and also plan more active treatments
or cardiac transplantation. Better knowledge
of the prognosis and of the course of the dis-
ease will help with planning pharmacological
and clinical trials.
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