Heart 1997;77:62-67

62

Cardiac autoantibodies in dilated cardiomyopathy
become undetectable with disease progression

Abstract
Objective-To determine the relation of
cardiac autoantibody and disease status
in a consecutive series of patients with
dilated cardiomyopathy by prospective
antibody testing at diagnosis and at follow
up.
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cardiac autoantigens provides evidence for
autoimmunity in a subset of patients.3-"
Indirect immunofluorescence5 or an a-myosin
specific enzyme-linked immunosorbent assay
(ELISA)'2 detected organ and disease specific
cardiac autoantibodies at diagnosis in about a
third of patients with dilated cardiomyopathy.
Detection of these antibodies in 15-20% of
the symptom-free relatives of such patients is
further evidence for autoimmune involvement
and suggests that autoimmunity may account
for a even greater proportion of cases.'2 13
The autoimmune features found in dilated
cardiomyopathy closely resemble insulindependent diabetes mellitus.'3 14 Islet cell antibody markers are found in most patients with
type 1 diabetes at the onset of symptoms but
are detected in only 30-40% of those with
long-standing diabetes.'9 16 Most patients with
dilated cardiomyopathy may be antibody negative at diagnosis because of a decline in antibody titres with disease progression.
To determine the relation of antibody and
disease status we performed prospective antibody testing in patients with dilated cardiomyopathy at diagnosis and at follow up.

Methods-Antibody status was assessed
by indirect immunofluorescence in 110
patients with dilated cardiomyopathy (85
male, mean (SD) age 44 (13) years) at
diagnosis and at follow up (mean (SD) 14
(12) months); in 57 of them cardiac specific anti-a myosin antibody titres were
also measured by an enzyme-linked
immunosorbent assay (ELISA). Patients
underwent complete evaluation at diagnosis and clinical and non-invasive
assessment at follow up, including exercise testing with maximal oxygen consumption measurements.
Results-The frequency of cardiac specific antibodies by immunofluorescence
was lower at follow up than at diagnosis
(28 (25%) v 11 (10%), P = 0.002). Mean
(SEM) anti-a myosin antibody titres at
follow up were also lower than at diagnosis
(0.24 (0.02) v 0 30 (0.02), P = 0.038); 24%
of patients at diagnosis and 14% at follow Patients and methods
up had an abnormal ELISA result. None STUDY TRIAL DESIGN
of the patients who were negative by We studied 110 consecutive patients with
immunofluorescence or ELISA at diagno- dilated cardiomyopathy (mean (SD) age 44
sis became positive at follow up. Presence (13), 85 male) who presented to a tertiary
of antibody at diagnosis was associated referral centre for heart failure and arrhythmia
with milder symptoms and greater exer- treatment. All patients underwent clinical
cise capacity at follow up and persistence assessment and cardiac antibody testing by
of antibody at follow up was associated immunofluorescence at diagnosis and at their
with stable disease and milder symptoms first follow up visit (mean (SD) 14 (12), range 1
to 74 months after diagnosis); in addition, in
at diagnosis.
Conclusions-Cardiac specific autoanti- 57 patients anti-a myosin antibody titres were
bodies in dilated cardiomyopathy become measured by ELISA at diagnosis and follow
undetectable with disease progression; up. The ELISA measurements were performed
this is a recognised feature of other on the same sera used for antibody detection
autoimmune conditions, such as type 1 by immunofluorescence but investigators were
diabetes. Detection of these antibodies at blinded to the immunofluorescence results.
diagnosis and at follow up may provide a The 57 patients in whom ELISA was pernon-invasive marker of early dilated car- formed were unselected: they were those in
whom enough serum was available for testing.
diomyopathy.
All immunological tests were performed without knowledge of the clinical data. The study
(Heart 1997;77:62-67)
was approved by our institutional review committee and all patients gave informed consent.
Keywords: idiopathic dilated cardiomyopathy; cardiac
specific antibodies; autoimmune disease; anti-myosin
antibodies

Dilated cardiomyopathy is a chronic heart
muscle disease of unknown aetiology.' 2 The
finding of circulating autoantibodies to various

PROTOCOL FOR CLINICAL EVALUATION OF
PATIENTS WITH IDIOPATHIC DILATED
CARDIOMYOPATHY AT DIAGNOSIS AND FOLLOW
UP

The diagnosis of dilated cardiomyopathy was
based on the demonstration of a dilated and
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cytoplasmic staining of myocytes; "cross-reactive 1" antibodies gave a fine striational
immunofluorescence on cardiac tissue but
stained skeletal muscle fibres only weakly;
"cross-reactive 2" antibodies stained with a
broad striational pattern both heart and skeletal
muscle sections. Absorption studies with relevant tissues had confirmed the organ-specificity and cross-reactivity of the three antibody
types.8 Antibodies of the cross-reactive 2 type
are found in a small proportion of dilated cardiomyopathy cases and controls8; this finding
also applied to the present study and these
results are not detailed. Two sera were used as
standard positive (antibody titre 1/40) and
negative controls and titrated in every assay.
The intensity of immunofluorescence of the
positive standard at 1/40 dilution was used as
the threshold for positivity. All sera tested at
1/10 dilution were read blindly against these
standards. An additional positive control
serum was titrated to assess reproducibility.8
End point titres for this serum were reproducible within one double dilution in all
assays.
Disease and nornal controls for the
immunofluorescence test
Control groups for the immunofluorescence
test included 301 patients (mean (SD) age 48
(11) years, 205 male) with cardiac disease
other than dilated cardiomyopathy, of whom
141 had ischaemic heart failure (mean (SD)
angiographic ejection fraction = 30 (8)%),
and 160 had miscellaneous diseases (55
rheumatic heart disease, 67 hypertrophic cardiomyopathy, 38 congenital heart defects),
and 200 healthy blood donors (age 35 (11)
years, 91 male). All 200 controls and 225 of
the 301 disease controls had been assessed for
their antibody status and their features
reported elsewhere.8

Anti-a myosin antibody testing by immunosorbent
assay method
Atrial tissue, obtained from one normal donor
heart at the time of transplantation, was frozen
in liquid nitrogen and stored at - 80°C until
use. The a-(atrial specific) myosin samples
were prepared as described.'0 The ELISA
method for detection of anti-a myosin antibodies has been reported before.'2 Briefly,
ELISA plates (Immulon 1; Dynatech, W
Sussex) were coated with sequential duplicates
of 100 u1 purified human a-myosin at a concentration of 5 jg/ml. Sera were diluted at
1/320 in PBS (Sigma, UK) containing 01%
IMMUNOLOGICAL METHODS
Tween 20 and 1 % bovine serum albumin.
Cardiac antibody testing by indirect
Absorbance was assessed using a Pasteur
immunofluorescence
Diagnostics ELISA reader at 450 nm. All antiSerum from 2 ml of blood, obtained at the body titres are expressed as mean (SEM)
time of routine laboratory tests, was used. absorbance at 450 nm. The upper limit of norSerum samples were tested at 1/10 dilution on mal for the assay was defined as 2 SD above
4 pm unfixed fresh frozen cryostat sections of the mean value obtained from the healthy conblood group 0 normal human atrium and trols.
skeletal muscle.813 Cardiac antibody titres
were measured by doubling dilutions of sera in
Ischaemic and healthy control subjects for the
phosphate buffered solution (PBS). Antibody immunosorbent assay.
patterns were classified as reported.8 13 Briefly, The ELISA control groups included 203
"organ-specific" antibodies produced a diffuse healthy individuals (age 45 (16) years, 100
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poorly contracting left ventricle, according to
present recommendations.' 2 Exclusion criteria
were: > 50% obstruction of one or more
coronary arteries, myocarditis, specific heart
muscle disease, sustained systemic arterial
hypertension (> 150/90 mm Hg), isolated
right ventricular dilatation, and valve or pericardial disease. Patients who had a history of
chronic excess alcohol consumption, as previously defined,'7 were excluded.
All 110 study patients underwent clinical
and non-invasive assessment, including a 12
lead electrocardiogram, chest radiography,
and M mode and cross sectional transthoracic
Doppler echocardiography; 48 hour ambulatory electrocardiographic monitoring was performed in 83 patients. Clinical deterioration
was defined as a change in New York Heart
Association (NYHA) class from I/II to III/IV
in the context of worsening left ventricular
function in the six months before diagnosis.
Radiological evidence of pulmonary venous
hypertension was defined as an upper lobe
pulmonary venous diameter > 15 mm. In 71
patients (64%) maximal symptom-limited
exercise testing was performed upright on a
treadmill with continuous measurement of
oxygen consumption (Marquette MG 1100),
using a Bruce or modified Bruce protocol.
Before they were studied patients practised the
techniques of metabolic exercise testing and
had demonstrated consistent maximal oxygen
consumption (Vo2max) data (less than 10%
variation) on at least two consecutive exercise
studies. Measured Vo2max was expressed as
percentage of the age, gender, and body surface area predicted value (Vo2%) using standard formulae. 18 All patients over the age of 40
had selective coronary angiography, left ventriculography, and right ventricular endomyocardial biopsy; this applied to 101 of the 1 10
patients (92%). The normal mean (SD) value
for angiographic left ventricular ejection fraction in our laboratory is 70 (5)%; measurements of ejection fraction < 50% (outside
three standard deviations from normal) were
considered abnormal. The nine patients under
the age of 40 had no chest pain, no risk factors
for coronary artery disease, and no electrocardiographic evidence of exertional ischaemia.
Histological diagnosis was obtained by light
microscopy.'9 At follow up all 110 patients
underwent clinical assessment and 12 lead
electrocardiography; echocardiography was
performed in 80 patients and metabolic exercise stress testing in 59.
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male) with normal clinical and non-invasive
cardiac assessment and 92 patients with coronary artery disease (age 63 (11), 65 male).'2

Table 1 Baseline clinical and diagnostic features of the 110 study patients with dilated
cardiomyopathy
Value
Variable
44 (13)
85 (77%)

STATISTICAL ANALYSIS

Results for quantitative features are given as
means (SD). Student's t test, one-way analysis
of variance, a chi-squared test, or Fisher's
exact test were used as appropriate. All P values
were two-tailed; P values below 0 05 were
considered to indicate statistical significance.

47 (43%)
23 (21%)
30 (27%)
10 (9%)
7 (7%)
27 (25%)
22 (20%)
2 (2%)
60 (55%)
74 (67%)
81 (74%)
24 (22%)
30 (27%)
63 (76%)
48 (58%)

IIl
IV
Syncope
Palpitation
Chest pain
Thromboembolism
Clinical deterioration
Pulmonary venous hypertension on chest x ray
Sinus rhythm
Established atrial fibrillation
Left bundle branch block
Ventricular ectopic beats (> 10 per hour)
Non-sustained ventricular tachycardia
Echocardiography:
Left atrial dimension (mm)
Left ventricular end-diastolic dimension (mm)
Left ventricular end-systolic dimension (mm)
Fractional shortening (%)
Maximal oxygen consumption (Vo2 max) (ml/kg/min)
Vo,%
Angiographic left ventricular ejection fraction (%)

44
68
59
14
22
57
26

Results
CLINICAL AND DIAGNOSTIC FEATURES OF
PATIENTS WITH DILATED CARDIOMYOPATHY

(8)
(11)
(12)
(7) (range 2-244)
(10)
(25) (range 5-*115)
(10) (range 5- 50)

Values in parentheses are SD unless indicated otherwise.
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Baseline features at presentation in the 110
patients are summarised in table 1. Patients
had been symptomatic for 29 (39) months
(range 0 to 204); 77 (70%) were referred for
management of heart failure, 17 (15%) for
specific arrhythmias, 16 (14%) for transplant
assessment; 60 (55%) were deteriorating clinically. All patients had increased left atrial and
ventricular echocardiographic dimensions and
reduced fractional shortening (mean (SD) 14
(7)). Vo2max expressed as percentage of age,
gender, and body surface area predicted value
was reduced in all but one patient, who had
normal functional capacity (115%) but
reduced left ventricular systolic function both
on echocardiography (fractional shortening =
24%) and angiography (ejection fraction =
32%). Angiographic left ventricular percentage ejection fraction was markedly reduced
(mean (SD) 26 (10)) in all but one patient,
who had a percentage ejection fraction of 50.
Abnormal endomyocardial biopsy features
including mild interstitial fibrosis, myocyte
hypertrophy and/or nuclear changes were
found in 58% of the patients; the remainder
had entirely normal findings. All patients were
treated with diuretics and vasodilator drugs:
33 (30%) with an anticoagulant; 31 (23%)
with amiodarone; 25 (23%) with digoxin, 24
of whom were in established atrial fibrillation.
At follow up 52 (47%) of the 1 10 patients
were in NYHA class I, 23 (21%) in II, 31
(28%) in III, and four (4%) in IV. Mean (SD)
echocardiographic percentage fractional shortening was 19 (9), Vo2max was 24 (9)
ml/kg/min, and Vo2% was 64 (23), range 5 to
115).
CARDIAC ANTIBODIES BY
IMMUNOFLUORESCENCE: FREQUENCY AT
DIAGNOSIS AND FOLLOW UP IN DILATED
CARDIOMYOPATHY

.27 28J

Serum number

Immunofluorescence titres at diagnosis (solid bars) and at follow up (white bars) in tAbe
46 patients who were antibody positive at diagnosis. Patients with antibodies of the cr ossreactive 1 type are shown in the top graph (n = 18) and those with antibodies of the
organ-specific type are shown in the bottom graph (n = 28). Patients 12 to 18 (top) and
12 to 28 (bottom) became antibody negative at follow up.

At diagnosis, cardiac autoantibodies of the
organ-specific type were more frequently
detected in dilated cardiomyopathy (28/110,
25%) than in other cardiac disease (1/160,
1%, P = 0-0001), in ischaemic heart failure
(1/141, 1%, P = 0 0001), or in healthy controls (7/200, 3%, P = 0 0001). Cardiac
autoantibodies of the cross-reactive 1 type
were also more common in dilated cardiomyopathy (18/110, 16%) than in other cardiac
disease (7/160, 4%, P = 0 0008), in
ischaemic heart failure (1/141, 1%, P =
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Age (y)
No (%) of men
New York Heart Association class:
I
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Table 2 Relation between immunofluorescence result at diagnosis and features at
diagnosis in dilated cardiomyopathy (mean (SD))
Antibody (Ab) result at diagnosis
Features at diagnosis

Vo2max (ml/min/kg)
Vo5%

Cross-R Ab
positive
(n = 18)

Ab
negative
(n = 64)

p

42 (15)
24 (29)
20 (71%)

47 (14)
35 (40)
9 (50%)

44 (12)
30 (43)
40 (62%)

NS
NS
NS

12 (67%)

35 (55%)
68 (12)
59 (13)
14 (8)
27 (10)
19 (10)
(n = 41)
20 (10)
51 (25)

NS
NS
NS
NS
NS
NS

13 (46%)
68 (8)
58 (10)
15 (7)
25 (11)
21 (8)
(n = 16)
25 (7)
71 (18)

71 (11)
61 (13)

13 (7)
25 (11)
24 (8)
(n = 14)
22 (12)
60 (27)

NS
0-017

FS, fractional shortening; LVEDD, left ventricular end diastolic dimension; LVESD, LV end
systolic dimension; NYHA, New York Heart Association; O-s, organ-specific; cross-R, crossreactive; PCWP, mean pulmonary capillary wedge pressure; EF, ejection fraction; Vo2max,
maximal oxygen consumption; Vo2%, Vo2max expressed as % of the predicted value.

Table 3 Relations between immunofluorescence and immunosorbent assay results
diagnosis and features at follow up in dilated cardiomyopathy

cat

ANTI-a MYOSIN ANTIBODIES BY
IMMUNOSORBENT ASSAY: FREQUENCY AT
DIAGNOSIS AND FOLLOW UP IN DILATED
CARDIOMYOPATHY

Antibody (Ab) result at diagnosis
Features at follow up
Number (%) NYHA I-II

FS (%)

Vo,max (ml/minlkg)
Vo,%

Number (%) NYHA I-II
FS (%)

Vo,max (ml/min/kg)
Vo,%

0-s Ab
positive

Cross-R Ab

Ab

positive

negative

(n = 18)
(n = 28)
25 (89%)
10 (55%)
(n = 14)
(n = 24)
20 (9)
15 (9)
(n = 12)
(n = 17)
21 (10)
24 (9)
69 (18)
58 (19)
Abnormal ELISA
(n = 14)
10 (71%)
(n = 10)
23 (8)
(n = 9)
26 (7)
79 (17)

p

(n = 64)
40 (62%)
(n = 42)
21 (10)
NS
(n = 30)
NS
25 (9)
64 (28)
NS
Normal ELISA
(n = 43)
NS
35 (81%)
(n = 31)
NS
20 (11)
(n = 39)
23 (9)
NS
60 (24)
003

0-02

FS, fractional shortening; LVEDD, left ventricular end diastolic dimension; LVESD, LV end
systolic dimension; NYHA, New York Heart Association; O-s, organ-specific; cross-}I, crossreactive; PCWP, mean pulmonary capillary wedge pressure; EF, ejection fraction; IVo,max,
maximal oxygen consumption; Vo,%, Vo,max expressed as % of the predicted value.

Table 4 Relation between antibody persistence at follow up by immunofluorescenc6eand
features at diagnosis in dilated cardiomyopathy
Antibody result at follow up
Persistent Ab

0-s Ab

00001).

Lost Ab

Cross-R Ab
positive
(n = 11)

Ab
negative
(n = 24)

1P

42 (16)
28 (35)
10 (91%)

47 (12)
22 (25)
8 (73%)

43 (15)
32 (38)
12 (50%)

1NS
1 Nt*s
(

Angiographic EF (%)
PCWP (mmHg)

2 (18%)
70 (9)
59 (13)
17 (9)
25 (11)
21 (8)
26 (3)
64 (8)

17 (71%)
68 (11)
60 (12)
13 (6)
28 (10)
21 (7)
(n = 20)
23 (11)
64 (27)

(
1
1NS
1NS
lNS
1

Vo2max (m/min/kg)
Vo,%

6 (54%)
69 (6)
59 (9)
14 (7)
24 (11)
26 (8)
(n = 7)
25 (7)
73 (14)

Features at diagnosis

Age at diagnosis (y)
Symptom duration (mnth)
Number (%) NYHA I-II
Number (%) of patients with
clinical deterioration:
LVEDD (mm)
LVESD (mm)
FS (%)

positive
(n

=

11)

(n = 3)

At diagnosis mean (SEM) anti-a myosin antibody titres were higher in dilated cardiomyopathy (0 30 (0 02)) than in ischaemic (0<19
(0-01); P = 0 001) or healthy controls (0<17
(0-01); P = 0-0001); there was no difference
between ischaemic and healthy controls (0 19
(0-01) v 0-17 (0-01); P = NS). A greater proportion of the patients with dilated cardiomyopathy (14/57, 24%) had abnormally raised
antibody titres compared with ischaemic
(4/92, 4%) or healthy controls (4/203, 2%; P
= 0-0001). At follow up mean antibody titres
in dilated cardiomyopathy were significantly
lower than at diagnosis (0-24 (0 02) v 0 30
(0 02); P = 0 038); abnormal results were
found in 8/57 patients (14%). Of the 14
patients with abnormal results at diagnosis,
eight (57%) were persistently abnormal and
six (43%) became normal at follow up, but
none of the 43 patients with normal results at
diagnosis became abnormal at follow up (P -

D.05t*

D0lt

1NS
1

Values are means (SD). Persistent Ab v lost Ab: *P = NS (0 05); 0-s v non O-s: tP = 0 04,
= 0005; 0-s v Ab negative: tP = 0-02, tP = 0 004.

*P

0-0001), or in healthy controls (5/200), 2%,
P = 0-0001). Cardiac antibody titres in the
patients with dilated cardiomyopathy wrere as
follows: 1/10 in 21 sera (19%), 1/20 in 20
(18%), and 1/40 in five (4-5%). All piositive
sera contained autoantibodies of the IgG;class.

RELATIONS BETWEEN ANTIBODY RESULTS AT
DIAGNOSIS AND FEATURES AT DIAGNOSIS AND
AT FOLLOW UP IN DILATED CARDIOMYOPATHY

Associations between immunofluorescence
results at diagnosis and features at diagnosis
are shown in table 2. Dilated cardiomyopathy
cases with organ-specific cardiac antibody had
greater Vo,% (71 (18)) than those with crossreactive antibody (60 (27)) or antibody negative patients (51 (25), P = 0-017). Mean
Vo,% was greater (P = 0-03) in patients with
higher titres (1/40) of antibody: 51 (25) in
antibody negative patients, 68 (26) in patients
with 1/10 antibody titre, 59 (19) in patients
with titre 1/20, and 82 (16) in those with titre
1/40. Mean symptom duration (months)
tended to be shorter (P = NS) in patients
with higher antibody titres (1/40): 30 (42) in
antibody negative patients, 37 (40) in patients
with 1/10 antibody titre, 25 (28) in patients
with titre 1/20, and 4 (5) in those with titre
1/40. There were no significant associations
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Age at diagnosis (y)
Symptom duration (mnth)
Number (%) NYHA I-II
Number (%) of patients with
clinical deterioration
LVEDD (mm)
LVESD (mm)
FS (%)
Angiographic EF (%)
PCWP (mm Hg)

0-s Ab
positive
(n = 28)

At follow up cardiac autoantibodies of the
IgG class were detected in 22 patients with
dilated cardiomyopathy; 11 of them (10%)
had autoantibodies of the organ-specific and
11 (10%) of the cross-reactive 1 type. Cardiac
antibody titres were 1/10 in 13 sera (12%),
1/20 in five (4-5%), and 1/40 in four (4%).
Autoantibodies of both the organ specific and
of the cross reactive 1 types were significantly
less common at follow up than at diagnosis
(11 (10%) v 28 (25%) and 11 (10%) v 18
(16%) respectively; P = 0 002). Antibody
titres at diagnosis and follow up in the 46
patients found to be positive at diagnosis are
shown in the figure. Of these 46 patients, 22
(48%) were persistently antibody positive and
24 (52%) became negative at follow up, but
none of the 64 patients who were negative at
diagnosis became positive at follow up (P =
0.0001).
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ANTIBODY PERSISTENCE AT FOLLOW UP AND
FEATURES AT DIAGNOSIS AND AT FOLLOW UP

When features at diagnosis in patients with
dilated cardiomyopathy who had persistent
antibodies by immunofluorescence at follow
up (n = 22) were compared with those who
were positive at diagnosis and became negative
at follow up (n = 24) we found that milder
symptoms (NYHA I-II) were more common
among the patients with persistent organ-specific cardiac antibody (10, 91%) than among
those without (20, 57%, P = 0 04) or among
antibody negative patients (12, 50%, P =
0 02) (table 4). Fewer patients with persistent
organ-specific cardiac antibody were clinically
deteriorating (2, 18%) than those without (23,
66%, P = 0 005) or than antibody negative
patients (17, 71%, P = 0 004). No other significant associations were found between
ELISA results at follow up and features at
diagnosis, or between antibody results
(immunofluorescence or ELISA) at follow up
and features at follow up (not shown).

Discussion
Using standardised techniques we found cardiac specific autoantibodies in 25% of patients
with dilated cardiomyopathy at diagnosis and
a decline in titres over time with antibody persistence in only half of the patients at one year
follow up. These antibodies were uncommon
in controls; this is in keeping with the findings
in other autoimmune diseases15 16 20-22 and confirms our previous observations in distinct
patient series.8 23-24 The concordance between
immunofluorescence and ELISA is not surprising; although the two techniques have different cut-offs, in the ELISA we used
a-myosin, which is one of the autoantigens
recognised by the antibodies detected by
immunofluorescence. 10
Decline of autoantibody titres with disease
evolution is a recognised feature of other
autoimmune disorders-for example, longstanding type 1 diabetes.'5 16 Thus the reduction in autoantibody production as heart
failure progresses in dilated cardiomyopathy is
not an unexpected finding. Although immunofluorescence is only semiquantitative, we used a

standardised technique that in our experience
is reliable and highly reproducible.8 13 Similar
results have been achieved for detection of
other organ-specific autoantibodies, for which
immunofluorescence represents the gold standard technique.20 Furthermore, the reduction
of autoantibody titres at follow up was confirmed by quantitative ELISA. Some previous
workers reported that heart failure patients,
regardless of the aetiology of heart dysfunction, may have a high frequency of circulating
cardiac autoantibodies; such studies have not
systematically standardised techniques, and
did not document the distinction between
organ-specific and skeletal muscle cross-reactive autoantibodies.72528 These factors may
enhance the rate of false-positive results.8
Another finding presented here was that the
detection of cardiac specific autoantibodies at
diagnosis was associated with greater exercise
tolerance, expressed by objective measurement of exercise capacity.'829 In fact antibody
positive patients had greater Vo2% both at
diagnosis or at one year follow up than those
who were antibody negative; in addition Vo2%
was positively related to a high antibody titre.
These data strongly suggest that cardiac antibodies are early markers. The fact that mean
symptom duration before diagnosis correlated
poorly with antibody status is not surprising;
assessment of symptoms is inferior to objective
Vo2max measurements of functional capacity
in evaluating disease evolution in heart failure
patients.20-30 In addition, patients with dilated
cardiomyopathy may be symptom-free or for
long periods may experience few symptoms;
this may also explain a relatively poor correlation at diagnosis between antibody status and
symptom duration. Nevertheless, when
patients who had persistently detectable antibodies at follow up were compared with those
who had lost these markers, persistence of cardiac specific antibodies was associated with
milder symptoms at presentation and with
absence of clinical deterioration. Positive antibody status at diagnosis was also associated
with milder symptoms and greater Vo2% at
follow up. These findings again suggest that
the antibody markers are associated with early
disease. In keeping with this view is the detection of the same antibodies in symptom-free
relatives of patients with dilated cardiomyopathy; these relatives had borderline left ventricular dysfunction on echocardiography."3
In conclusion, the follow up data presented
in this study indicate that cardiac-specific
autoantibodies in dilated cardiomyopathy
become undetectable with disease progression.
Patients may go through a pre-clinical period
when autoantibody titres are high, but heart
dysfunction is unrecognised. It is important to
screen and follow up their symptom-free relatives to identify those at risk, to achieve early
diagnosis and potential preventative therapeutic
measures. In documented dilated cardiomyopathy, presence of antibody at diagnosis was
associated with milder symptoms and greater
functional capacity one year later, and antibody persistence at one year follow up was
associated with stable disease and milder
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between other clinical, haemodynamic, or
echocardiographic features at diagnosis and
antibody results at diagnosis by immunofluorescence (table 2) or ELISA (results not
shown).
Associations between antibody status at
diagnosis and features at follow up are shown
in table 3. The proportion of dilated cardiomyopathy cases with milder symptoms
(NYHA I-II) at follow up was higher among
those with organ-specific cardiac antibody at
diagnosis (25, 89%) than among those with
cross-reactive antibody (10, 55%) or among
antibody negative patients (40, 62%, P =
0 02). Vo2% at follow up was significantly
higher in patients with abnormally raised anti-a
myosin antibody titres than in those with normal ELISA results (79 (17) v 60 (24)%, P =
003).
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