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HLA investigations in cardiomyopathies
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Typization of HLA A, B and C antigens of peripheral lymphocytes
was performed in 14 patients suffering from cardiomyopathy and in 10
family members from 10 families. Among the antigens of locus A, the most
frequent were the subgroups of HLA A9 (A23 and A24) in 7/14, and those of
HLA A10 (A25 and A26) in 3/14; frequent antigens of locus B were the
types B6, B7, B12 and B35. In 2 of 10 families the cardiomyopathy was
transmitted by autosomal dominant genes, while the other cardiomyopathy

cases were sporadic.

The HLA B8 antigen was not observed in any case of cardiomyopathy.

The familial occurrence of idiopathic
cardiomyopathy (CMP) was described
by Evans [5] while others differen-
tiated “familial” and “nonfamilial”
cases [1, 4, 9, 15, 16]. In some families
inheritance by an autosomal dominant
gene has been suggested [2, 3, 6, 17].
Emanuel et al [7] demonstrated both
dominant and recessive modes of
transmission in families with idiopath-
ic CMP.

Suggested aetiological causes in-
clude embryonic growth disturbance,
increased catecholamine effect, a pri-
mary disorder of myocardial metab-
olism, hypertension preceding the
development of CMP, abnormal con-
traction towards the end of isometric
contraction during development, small
vessel disease, and the role of the his-
tocompatibility antigen (HLA) system

[19]. The genetic basis of the disease
is well-established and may closely be
associated with the HLA-antigen sys-
tem. Patients with HLA B 12 or HLA
A23 are hypertensive and have a
family history of CMP. HLA DRw4
was found in 73% of patients with
hypertrophic cardiomyopathy as com-
pared with 33% in normal controls
[12].

The aim of the present study was a
genetic analysis of CMP families and
the determination of HLA antigens.

Investigated Families and
Methods

HLA A, B and C antigens were stud-
ied in 14 CMP patients, mostly
children, and 10 family members. As
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Fig. 1. Congestive cardiomyopathy in O. I. ten-year-old girl. The left ventricular cavity
is extremely large with small posteriorly displaced mitral motion

a control group the occurrence of
HLA antigens was studied in 222
healthy blood donors. Typing for
HLA-A, B and 0 antigens was done
by means of standard NTH Ilym-
phocytotoxicity test [4] with lym-
phocytes taken from peripheral blood.

Evaluationwasmade by the X 2test.

Reports op Cases

Gase 1 (1/1) O. 1., a 10 years old girl had
first been observed at the age of 6 years
with severe circulatory failure. There was
no indication of an acute inflammatory
disease, and congenital heart defect could
be excluded on the basis of angiographic
examination and heart catheterization.
All four cavities of the heart were dilated,
ventricular end-diastolic pressure was
elevated. Prednisolone therapy proved to
be ineffective. Digitalisation and treatment
with diuretics prevented progression of the
disease. On the basis of chest X-rays,
electrocardiography and echocardiography
congestive cardiomyopathy (COCM) was
diagnosed (Fig. 1).
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Case 2 (I1/1) V. K., a 6years old girl had
been known to suffer from CMP since in-
fancy. The first symptoms of obstructive
CMP (HOCM) became conspicuous and
verapamil (calcium antagonist) treatment
was introduced. At the age of 4 years pul-
monary circulatory failure accompanied by
cardiomegaly ensued. Echocardiography
showed enlarged left atrium and ventricle,
hypokinetic left ventricle and moderate
thickening of the ventricular septum, i.e.
signs characteristic of obstructive CMP
(HOCM). Electrocardiography disclosed
WPW syndrome of the B type. Treatment
with digitalis was introduced.

The girl’s mother (M/2) and her maternal
aunt (I1/3) had WPW syndrome, and in
addition the latter displayed supraventric-
ular tachycardia on several occasions. In
the family autosomal dominant inheritance
of COCM was proved.

Gase 3 (I11/1) K. N., a 14 years old girl
had first been examined at the age of 9
years because of fatigue. Moderate cardio-
megaly with proper myocardial function
had been diagnosed.

Atage of 13 years she had reported ofin-
creasing fatigue and fear of death. ChestX-
raysand echocardiography (ECG) indicat-
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ed cardiomegaly and moderate pulmon-
ary congestion. ECG showed slightly en-
larged left atrium and left ventricle and
decreased contractility. So, COCM was
diagnosed.

The girls father (111/6) and the father’s sis-
ter (111/4) suffer from COCM. Two brothers
(aged 32 and 44 years) and one sister (aged
36) died with COCM. Another brother of
the father, aged 60, and having a pace-
maker, also suffers from COCM. Autosomal
dominant inheritance has been proven.

Case 4 (VII/1) A. 1., a 3 years old boy.
A few days after birth a slight systolic mur-
mur had been noted; severe circulatory
failure had ensued. Heart catheterization
had revealed a coarctation syndrome (co-
arctation of the aorta, patent duct, ventric-
ular septal defect) and emergency cardiac
surgery had been performed (duct ligation,
resection and end-to-end anastomosis).
During the postoperative period a severe
postcoarctectomic syndrome developed
with hypertension and hypertensive en-
cephalopathy (blood pressure: 260 mm Hg).
In infancy the patient was treated several
times because of severe heart failure. Heart
catheterization performed at the age of 2
years failed to reveal VSD, presumably be-
cause the duct had closed. The outflow’
tract was, however, narrowed, the septum
bulged into the left ventricle. Thus, heart
catheterization indicated the presence of
HOCM. M-mode echocardiography showed
septum hypertrophy, the septum/posterior
wall ratio was greater than 1.3. The diag-
nosis of HOCM presumably of the second-
ary type was supported by ECG exami-
nation.

A fter verification of the diagnosis, digi-
talisation was discontinued and treatment
with calcium antagonists was introduced
which resulted in a compensated or sub-
compensated circulation.

Results

Table 1 shows the HLA antigens
and the haplotypes, the clinical forms
of CMP cases and the types of inheri-

tance. Of 14 CMP patients 5 had HLA
A24 antigen, other 2 patients had
HLA A23 antigen; both of them being
subgroups of HLA A9 antigen.

The subgroups of HLA A10 are the
HLA A25 and A26 antigens. The HLA
A25 antigen was detected in 1 CMP
and A26 antigen was detected in 2
cases, so the HLA A10 antigen oc-
curred in 3 patients.

The related antigens of the B group
B5 (n = 4),B12 (n = 3),B40 (n = 2),
B49 (n= 2), B35 (n= 3) and B7
(n = 3) were observed. B5, B7 and
B 12 antigens were not found in our
two cases with HOCM (11/1, VI1I/1).
Two of 10 families with CMP cases
showed autosomal dominant heredity
with the subgroups of HLA A9 anti-
gen and with B5, 49 and 35. V. K.
(1/1) and her mother (11/2) showed
HLA identity for haplotype HLA
A2/B40. In the other CMP family
with autosomal dominant transmis-
sion, the 3 CMP patients (I11/1, 111/4,
111/5) had the same antigen B5, while
two healthy family members (LL/2,
111/3) had not this one, so antigen B5
was a discriminating factor between
the affected and the healthy persons.

Discussion

Recent reports have suggested that
a possible explanation for a symmetric
hypertrophy of the interventricular
septum (ASH) was an underlying
liability and that some individuals
with ASH develop cardiomyopathy.
This model is polygenic, involving
thresholds for both ASH and hyper-
trophic cardiomyopathy [8].
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Sign

1/1 0. 1.
1/2 O. I.
1/3 O. F.
1/4 Mrs. O.

H/l V. K.
11/2 Mrs. V.
11/3 Mrs. K.

/1 K. N.
1112 K. M.
111/3 K. Zs.
111/4 Mrs. H.
I1/5 K. L.

IV/1 Mrs. S.

VIl K. Z.

VI/1R. K.
V1/2 Mrs. R.

VII/L Al

VIII/1 Cs. I.
VI1I1/2 Cs. M.
V 111/3 Mrs. Cs.

IX/1K. Zs.

X/ A A.
X/2 Mrs. A.
X/3 Mr. A.

Sex HLA-A
C affected 2, 24
sister 2, 2
father 2, 24
mother 2, 2
$ affected 2, 23
affected mother 2, 1
affected maternal aunt 3, u
$ affected 2, 24
healthy sister 1, 24
healthy sister 23, 24
affected paternal aunt 2, 3
affected father 2, 24
affected 23, 26
affected 1, 26
affected 2, 24
healthy 2, 24
affected 1, 31
$ affected 2, 26
healthy sister 2, 33
healthy 2, 26
$affected 2, 2
d affected 24, 28
healthy mother 2, 24
healthy father 3, 28

COCM = congestive cardiomyopathy

HOCM

= obstructive cardiomyopathy

ES = extrasystole

Table |
HLA and genetical data of CMP families

Qw HLA-haplotype
41 4 2-12/24-41/4
12 2-12/2-12
41 4 —
12 2-12/2-12
49 0 2-40/23-49/6
40 3,6 2-40/11-35
35 6 3-5/11-35
5 2-13/24-6
18 6 1-8/24-18/6
18 6 23-18/24-18/6
7 2-5/3-7
18 24-5/2-18
22 3,6
49
13 24-13/2-17
15
36
29
41
29
12
22 24-22/28-7
22
22

WPW — Wolf-Parkinson-White

coc™Mm

HOCM
COCM, WPW
COCM, SVT
WPW

CoCcM
COCM
COoCM
COCM

COoCM
COCM

HOCM
COCM, ES
ES

COCM
COCM

SVT = supraventricular tachycardia

AD = autosomal dominant
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There is evidence for linkage be-
tween certain HLA haplotypes and
hypertrophic CMP in some families.

Genetic dominance can be shown
when an enzyme in a biological
pathway is rate-limiting. The receptors
are mutant. Two types of taurine
receptor can be identified [18]. Struc-
tural proteins are affected. Sarcolem-
mal membrane involvement resulting
in an abnormal proportion of various
constituents has been reported [11].
An autosomal recessive mode of trans-
mission in the cases of familial hyper-
trophic CMP has also been reported
[7]. .
Two of 10 CMP families showed
autosomal dominant heredity, while
the other CMP cases were sporadic.
ASH was revealed by echocardio-
graphy in one of our cases (VII/])
without any sign of polygenic trans-
mission.

Fiorito et al [8A] found HLA DR3
antigen linkage in patients with
HOCM. Typing of DR antigens has
not been performed by us.

The two subgroups of HLA A9
(HLA A23 and A24) were detected in
7 of our 14 CMP cases. HLA B8 anti-
gen had not been observed in our
CMP cases, so that seems to be a nega-
tive correlation. HLA B8 antigen was
the most frequent among healthy
donors and in alcoholic CMP cases
[10].
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