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HLA investigations in cardiomyopathies
Aranka L ászló, GAbriella K a is e r , Márta Katona , Erzsébet K ertész

D e p a rtm e n t o f  P a e d ia tr ic s  an d  B lood T ransfusion  C en tre ,
U n iv e rs ity  M edical School, Szeged, H u n g ary

T y p iza tio n  o f  H L A  A , В  an d  C an tigens o f p e rip h e ra l ly m p h o cy te s  
w as perfo rm ed  in  14 p a tie n ts  su ffering  from  c a rd io m y o p a th y  a n d  in  10 
fam ily  m em bers fro m  10 fam ilies. A m o n g  th e  an tigens o f  locus A , th e  m ost 
freq u en t w ere th e  su b g ro u p s  o f  H L A  A 9 (A23 and  A24) in  7/14, a n d  th o se  o f 
H L A  A 10 (A25 a n d  A 26) in  3/14; f r e q u e n t an tigens o f  locus В  w ere  th e  
ty p e s  B6, B 7, B12 a n d  B 35. In  2 o f  10 fam ilies th e  c a rd io m y o p a th y  was 
tra n sm itte d  b y  au to so m a l d o m in an t genes, w hile th e  o th e r  c a rd io m y o p a th y  
cases w ere sporad ic .

T he H L A  B8 a n tig e n  w as n o t observed  in  an y  case o f  c a rd io m y o p a th y .

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 В 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.

I nvestigated  F a m il ie s  and  
Methods

HLA A, В and C antigens were stud­
ied in 14 CMP patients, mostly 
children, and 10 family members. As
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F i g . 1. C ongestive c a rd io m y o p a th y  in  O. I . ten -y ea r-o ld  g irl. T he  le f t v en tr icu la r c a v ity  
is ex trem ely  la rg e  w ith  sm all poste rio rly  d isp laced  m itra l m otion

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

Evaluation was made by the X2-test.

R eports  op Ca ses

Gase 1 (1/1) О. I . ,  a  10 y e a rs  o ld  g irl had 
f i r s t  b e e n  observed a t  th e  ag e  o f  6 years 
w ith  sev e re  c ircu la to ry  fa ilu re . T h e re  was 
no  in d ic a tio n  o f an  a c u te  in f la m m a to ry  
d isease , a n d  congenita l h e a r t  d e fe c t  could 
b e  ex c lu d e d  on th e  b asis  o f  an g io g rap h ic  
e x a m in a tio n  and  h e a r t  c a th e te r iz a tio n . 
A ll f o u r  cav ities  o f th e  h e a r t  w e re  d ila ted , 
v e n tr ic u la r  end-d iasto lic  p re s su re  was 
e le v a te d . P redniso lone th e r a p y  p ro v ed  to  
be in e ffec tiv e . D ig ita lisa tion  a n d  tr e a tm e n t 
w ith  d iu re tic s  p rev en ted  p ro g re ss io n  o f th e  
d isease . O n th e  basis o f  c h e s t  X -rays, 
e le c tro ca rd io g rap h y  an d  ech o ca rd io g rap h y  
c o n g e s tiv e  ca rd io m y o p a th y  (COCM) was 
d iag n o sed  (Fig. 1).

Case 2 ( I I / l )  V . K ., a  6 years  old g ir l h ad  
been  k n o w n  to  su ffe r from  CM P since  in ­
fancy . T h e  f i r s t  sym p tom s o f  o b s tru c tiv e  
CM P (H O C M ) becam e consp icuous an d  
v e ra p a m il (ca lc iu m  an tagon ist) t r e a tm e n t  
w as in tro d u c e d . A t  th e  age o f  4 y e a rs  p u l­
m o n a ry  c irc u la to ry  failu re  accom pan ied  b y  
ca rd io m eg a ly  ensued . E ch o ca rd io g rap h y  
show ed e n la rg ed  le f t  a tr iu m  an d  ven tric le , 
h y p o k in e tic  le f t  ven tric le  an d  m o d e ra te  
th ick en in g  o f  th e  v en tricu la r se p tu m , i.e. 
signs c h a ra c te r is tic  o f o b s tru c tiv e  CM P 
(HOCM ). E lec tro ca rd io g rap h y  disclosed 
W P W  sy n d ro m e  o f  th e  В  ty p e . T re a tm e n t 
w ith  d ig ita l is  w as in troduced .

T he  g ir l’s  m o th e r  (П /2) and  h e r  m a te rn a l 
a u n t  ( I I /3 )  h a d  W P W  syndrom e, a n d  in  
a d d itio n  th e  la t te r  d isp layed  s u p ra v e n tr ic ­
u la r  ta c h y c a rd ia  on  several occasions. I n  
th e  fam ily  a u to so m a l d o m inan t in h e r ita n c e  
o f COCM w as p ro v ed .

Gase 3 ( I I I / l )  K . N ., a  14 y ea rs  o ld  g irl 
h ad  f i r s t  b e e n  exam ined  a t  th e  ag e  o f  9 
y ea rs  b e c a u se  o f  fa tigue . M oderate  c a rd io ­
m egaly  w ith  p ro p e r  m yocard ia l fu n c tio n  
h ad  b een  d iagnosed .

A t  ag e  o f  13 y e a rs  she h ad  re p o r te d  o f  in ­
c reas ing  fa tig u e  a n d  fear o f d ea th . C h est X - 
ra y s a n d  ech o ca rd io g rap h y  (ECG) in d ica t-
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ed card iom egaly  an d  m o d e ra te  p u lm o n ­
a ry  congestion . E C G  show ed slig h tly  en ­
la rg ed  le f t a tr iu m  a n d  le f t  ven tric le  and  
decreased  c o n tra c ti li ty . So, COCM w as 
d iagnosed .

T h e  girls fa th e r  ( I I I /6 )  an d  th e  f a th e r ’s sis­
te r  ( I I I /4 )  su ffe r fro m  COCM. Tw o b ro th e rs  
(aged 32 an d  44 y ears) an d  one s is te r (aged 
36) d ied  w ith  COCM. A n o th e r b ro th e r  o f 
th e  fa th e r , aged  60, and  h a v in g  a  p a c e ­
m ak e r , also suffers fro m  COCM. A utosom al 
d o m in a n t in h e r ita n c e  h a s  been  p roven .

Case 4 (V II/1 ) A . I . ,  a  3 y ea rs  old boy. 
A  few  d ay s  a f te r  b ir th  a  s lig h t systo lic m u r­
m u r  h a d  been  n o te d ; severe c ircu la to ry  
fa ilu re  h a d  ensued . H e a r t  c a th e te riza tio n  
h a d  revea led  a  c o a rc ta tio n  synd rom e (co­
a rc ta tio n  o f  th e  a o r ta , p a te n t  d u c t, v e n tr ic ­
u la r  sep ta l defect) a n d  em ergency  card iac  
su rg e ry  h ad  been  p e rfo rm ed  (d u c t ligation , 
re sec tio n  an d  en d -to -end  anastom osis). 
D u rin g  th e  p o s to p e ra tiv e  period  a  severe 
p o stco a rc tec to m ic  synd rom e developed 
w ith  h y p e rten s io n  a n d  h y p e rten s iv e  en ­
cep h a lo p a th y  (blood p ressu re : 260 m m  H g). 
I n  in fan cy  th e  p a t ie n t  w as tr e a te d  severa l 
tim es because  o f  severe  h e a r t  fa ilu re . H e a r t  
c a th e te r iz a tio n  pe rfo rm ed  a t  th e  age o f  2 
y ea rs  failed  to  rev ea l V SD , p re su m ab ly  b e ­
cause th e  d u c t h a d  closed. T he outflow ' 
t r a c t  w as, how ever, n a rro w ed , th e  sep tu m  
bu lged  in to  th e  le f t  ven tric le . T hus, h e a r t  
c a th e te r iz a tio n  in d ica ted  th e  presence of 
H O CM . M -m ode ech o ca rd io g rap h y  show ed 
se p tu m  h y p e rtro p h y , th e  sep tu m /p o ste r io r 
w all ra t io  w as g re a te r  th a n  1.3. T he d iag ­
nosis o f  H OCM  p re su m ab ly  o f  th e  second­
a ry  ty p e  w as su p p o rted  b y  ECG  ex am i­
n a tio n .

A f te r  v e rif ic a tio n  o f th e  diagnosis, d ig i­
ta lis a tio n  w as d iscon tinued  an d  tr e a tm e n t 
w ith  ca lc ium  a n tag o n is ts  w as in troduced  
w hich  resu lted  in  a  co m pensa ted  o r  su b ­
co m p en sa ted  c ircu la tion .

R esults

Table I 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 В 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 
В 12 antigens were not found in our 
two cases with HOCM (II/l, VII/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. 
(II/l) and her mother (II/2) showed 
HLA identity for haplotype HLA 
A2/B40. In the other CMP family 
with autosomal dominant transmis­
sion, the 3 CMP patients (ÏII/1, III/4, 
III/5) had the same antigen B5, while 
two healthy family members (Ш/2, 
III/3) had not this one, so antigen B5 
was a discriminating factor between 
the affected and the healthy persons.

D iscussion

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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T a b le  I

HLA and genetical data of CMP families

Sign Sex HLA-A В Cw HLA-haplotype Dg Heredity

1/1 О. I. Ç affected 2, 24 12, 41 4 2 -1 2 /2 4 -4 1 /4 COCM non-familial
1/2 О. I. sister 2, 2 12, 12 2 - 1 2 /2 - 1 2
1/3 O. F. father 2, 24 12, 41 4 —
1/4 Mrs. О. m other 2, 2 12, 12 2 - 1 2 /2 - 1 2

H /l V. К . $ affected 2, 23 40, 49 0 2 -4 0 /2 3 -4 9 /6 HOCM AD
II/2  Mrs. V. affected m other 2, 11 35, 40 3, 6 2 - 4 0 /1 1 - 3 5 COCM, W PW
II/3  Mrs. К . affected m aternal aun t 3, 11 6, 35 6 3 - 5 /1 1 - 3 5 COCM, SVT

W PW

I I I / l  К . N. $ affected 2, 24 13, 5 2 - 1 3 /2 4 - 6 COCM AD
111/2 К . М. healthy sister 1, 24 8, 18 6 1 -8 /2 4 -1 8 /6
1II/3 К . Zs. healthy  sister 23, 24 18, 18 6 2 3 -1 8 /2 4 -1 8 /6
111/4 Mrs. H. affected paternal aun t 2, 3 5, 7 2 - 5 / 3 - 7 COCM
III/5  К . L. affected father 2, 24 5, 18 2 4 - 5 /2 - 1 8 COCM

IV/1 Mrs. S. affected 23, 26 12, 22 3, 6 COCM non-familial

V /l K. Z. affected 1, 26 49, 49 COCM non-familial

V I/1 R . K. affected 2, 24 17, 13 2 4 -1 3 /2 -1 7 COCM non-familial
VI/2 Mrs. R. healthy 2, 24 13, 15

VII/1 A. I. affected 1, 31 14, 36 HOCM non-familial

V III/1  Cs. I. $ affected 2, 26 7, 29 COCM, ES non-familial
V III/2  Cs. M. healthy sister 2, 33 38, 41 ES
V III /3 Mrs. Cs. healthy 2, 26 38, 29

IX /1 K. Zs. <$ affected 2, 2 12, 12 COCM non-familial

X /l  A. A. d affected 24, 28 7, 22 2 4 -2 2 /2 8 -7 COCM non-familial
X /2 Mrs. A. healthy m other 2, 24 18, 22
X /3 Mr. A. healthy father 3, 28 7, 22

COCM =  congestive cardiom yopathy 
HOCM =  obstructive cardiom yopathy 

ES =  extrasystole

W PW  — W olf-Parkinson-W hite 
SVT =  supraventricular tachycardia 

AD =  autosom al dom inant
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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/1) 
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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