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Possible association between anti-Ro antibodies and
myocarditis or cardiac conduction defects in adults
with systemic lupus erythematosus

D Logar, T Kveder, B Rozman, J Dobovisek

Abstract
In view of the association of congenital heart
blockwith maternal antibody to ceilular antigen
Ro (SSA), and one report linking anti-Ro with
myocarditis in a patient with myositis an
association between anti-Ro antibodies and
cardiac disease was sought in adults with
systemic lupus erythematosus (SLE). Among
67 patients with SLE, of whom 36 were anti-
Ro positive, a significantly higher prevalence
of myocarditis and conduction defects was
found in the anti-Ro positive group (eight of
36) than in those who were anti-Ro negative
(one of 31) and healthy controls (one of 50).
Of the 36 anti-Ro positive patients with SLE,
three had symptoms diagnostic ofmyocarditis,
and an electrocardiogram showed first degree
atrioventricular block and unifascicular block
in three cases (including one with myo-
carditis), right bundle branch block alone (two
cases), and first degree atrioventricular block
alone (one case). Complete atrioventricular
block was not seen. In the anti-Ro negative
group there was no myocarditis and only one
case ofconduction defect (right bundle branch
block). Among healthy controls only one of 50
had first degree atrioventricular block.

It is concluded that myocarditis and con-
duction defects are reasonably common in
adults with SLE and are associated with anti-
Ro antibodies.
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The presence of anti-Ro (SSA) antibodies in
adults with systemic lupus erythematosus
(SLE) has been associated with different subsets
of the disease, including subacute cutaneous
lupus erythematosus, antinuclear antibody
negative lupus, and the lupus like disease of
homozygous C2 and C4 deficiency. '` Since the
first report of myocardial disease in neo-
natal lupus erythematosus was published by
McCuiston and Schoch in 19540 several articles
have reported the association between SLE and
anti-Ro or anti-La autoantibodies and myo-

cardial disease.5'2
Although Maier reported on a patient with

SLE who had complete heart block as the first
manifestation of the disease,'3 the possible
association between antibodies to Ro or La and
myocarditis or heart conduction defects in
adults with SLE remains unclear. The purpose

of this study was to determine the following: (i)
the association between the presence of anti-Ro
autoantibodies and myocarditis or cardiac con-

duction defects in adults with SLE; and (ii)
possible HLA markers in such patients with
myocarditis or cardiac conduction defects.

Materials and methods
The serum samples of 67 patients with SLE
from different areas of Yugoslavia were studied.
There were 57 women and 10 men. All patients
fulfilled the diagnostic criteria revised in 1982.14
Anti-Ro antibodies were found in 36 patients-
32 women and four men (age range 17-62 and
18-64 years, mean 37 and 37-5 years, respec-
tively). The control group comprised 50 healthy
adults-38 women and 12 men (age range 16-71
and 16-68 years, mean 37 and 31 years,
respectively).
The follow up periods of anti-Ro positive and

anti-Ro negative patients were 4-5 and 5-8
years, respectively. Myocarditis was diagnosed
according to the criteria of Wynne and Braun-
wald'5 and Borenstein,'6 with reference to
clinical picture (dyspnoea, palpitations, tachy-
cardia, S3 gallop, sudden congestive heart
failure), chest x ray (increased cardiothoracic
ratio), electrocardiogram (ECG) changes (ven-
tricular arrhythmias, non-specific ST-T wave
changes, conduction defects), and echocardio-
gram changes (enlargement of the heart
chamber, decreased left ventricular ejection
fraction, ventricular wall/septal hypokinesia).
The diagnostic criteria recommended by
French and Crilley were also considered.'7
Conduction defects were shown by the electro-
cardiogram.

Antinuclear antibodies were detected by an
immunofluorescence technique and antibodies
against dsDNA by the Farr assay using antigen
marked with '4C. ' Antibodies against extract-
able nuclear antigens were determined by
counterimmunoelectrophoresis as reported by
Bunn et al. 9 HLA typing was carried out by the
microdroplet lymphocytotoxicity test.20 21

Serological findings and the results of clinical
and cardiac examinations obtained on each visit
to the department were processed on an IBM
PC computer and tested for significance with
the x2 analysis using the statistical package for
the social sciences (SPSS)/PC+ program.

Results
The group of 36 anti-Ro positive patients was
divided into several subgroups according to the
presence ofother anti-extractable nuclear antigen
antibodies. Eighteen patients had only anti-Ro
antibodies and five had antibodies to Ro and
La. We detected anti-Ro together with other
autoantibodies to extractable nuclear antigens in
13 serum samples: U1-RNP in five; Sm in
three; SL in two; and antibodies to unidentified
antigens in five (table 1). Among anti-Ro
negative patients, 22 were completely anti-
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Table 1: Association between presence ofanti-Ro antibodies
and incidnce ofmyocarditis or cardiac conduction defects in
67 patients with systemic lupus erythematosus

Defects Number Number of p Value
of patients with
patients myocarditis or

cardiac conduction
defects

All Ro/Ro negative 36/31 8/1 <0 01
All Ro/controls 36/50 8/1 <0 01

extractable nuclear antigen negative, while in
nine cases other antibodies to the following
extractable nuclear antigens were detected: Ul-
RNP in one; Sm in one; PL-4 in two, SL in one;
proliferating cell nuclear antigen (PCNA) in
one; and unidentified antigens in four.

Conduction defects or myocarditis (table 2)
were found in eight of 36 (22%) patients of the
anti-Ro positive group, compared with one of
31 anti-Ro negative patients (p<0-01), and one

of 50 controls (p<0-01).
Clinical details of the three cases with

myocarditis were as follows. One 55 year old
woman had an acute attack of dyspnoea with
signs of left ventricular failure; investigations
showed cardiomegaly on chest x ray picture,
paroxysmal supraventricular tachycardia on
electrocardiogram, and enlarged left ventricular
cavity with hypokinetic septal motion on echo-
cardiogram. Two other patients, aged 35 and 57
years, with myocarditis were dyspnoeic on
exertion and experienced palpitations, with
signs of subendocardial ischaemia on electro-
cardiogram and slightly enlarged left ventricular
cavity and decreased ejection fraction on echo-
cardiogram. No case of complete heart block
was found.
Four of the anti-Ro positive patients with

cardiac conduction defects or myocarditis had
mild arterial hypertension (according to the
WHO classification) and diffuse glomerulo-
nephritis of various types confirmed by kidney
biopsy. None of the eight patients had a history
or ECG signs of angina pectoris or myocardial
infarction. There were no HLA associations
with myocarditis or cardiac conduction defects
in adults with SLE (table 3).

Discussion
Our study showed a high percentage (22%) of
minor conduction defects or myocarditis in anti-
Ro positive adult patients with SLE, compared

Table 3: HLA phenotypes in nine patients with systemic
lupus erythematosus and myocarditis or cardiac conduction
defects

Patient No HLA markers

I A2 A9 B12 BX DR7 DRX DRw52
2 A2 AX B7 B44 DRI DR8
3 Al Awl9 B5 B8 DR3 DR7
4 A2 A24 B7 B15 DR2 DRw52
5 Al A29 B8 B17 DR3 DR6 DRw52
6 Al AX B5 Bw22 DR2 DR4
7 A2 A24 B7 B39 DRI DRIO
8 Al A2 B8 BX DR3 DR8 DRw52
9 A2 AX B5 B39 DR4 DRX (DRw5 or DRw6)

with anti-Ro negative lupus patients (p<0-01)
and healthy controls (p<0-01).

Cardiac disease is not uncommon in
SLE2 16 22-27 and includes pericarditis, myo-

carditis, conduction defects, valve lesions, and
premature coronary atherosclerosis (sometimes
thought to be a consequence of long term
corticosteroid treatment). Myocardial disease
was present in 42% of necropsies and a pro-

longed P-R interval was present in 10% of
patients with SLE in a study by Ropes.28

Neonatal lupus erythematosus was first
described by McCuiston and Schoch in 1954.4
Since then the connection between congenital
complete heart block and autoantibodies to Ro
and La antigens has been described in several
studies. 1'2 The presence ofRo and La antigens
in the nuclei of the myocardial cells and cells of
the conduction system is supported by indirect
immunofluorescence tests.1' 29-32 The mech-
anism of congenital heart block presumably
entails transplacental passage of maternal anti-
bodies.33 34 The damage to the myocardial and
cardiac conduction system cells might be caused
by a direct cytotoxic effect of anti-Ro or

possibly anti-La antibodies.6 12 29 It is unlikely
that antibody enters cells, but antigen might be
expressed on the cell membrane (perhaps in
response to virus infection). Cardiac tissue
injury might follow the influx of inflammatory
cells once autoantibodies have bound to tissue
and complement has been activated.29
Complete heart block was not found in any of

our 36 anti-Ro positive patients, but Maier
reported one patient with anti-Ro antibody in
whom complete heart block was the first mani-
festation of SLE. 13 Provost suggested that
expression of Ro antigen is more pronounced in
the fetal heart, but membrane expression may
be the relevant factor.35
Our results indicate that anti-Ro antibody

Table 2: Myocarditis or cardiac conduction defects in 67 patients with systemic lupus erythematosus

Patient No Age Foll& up Anti-Ro Other Myocarditis Cardiac conduction
(years) (months) anti-ENA * defects
and sex

1 17 F 7 - PL-4 RBBB*
2 36 F 55 + - RBBB
3 49 M 96 + - AV I,* LAHB*
4 55 F 192 + nRNP + AV I, LAHB
5 62 M 120 + AV I
6 57 F 132 + + +
7 39 F 27 + La - AV I, LAHB
8 35 F 36 + La +
9 35 F 6 + - - RBBB

*ENA=extractable nuclear antigens; RBBB=right bundle branch block; AV I=atrioventricular block, first grade; LAHB=left
anterior hemiblock.
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might be a marker of cardiac injury in adult
patients with SLE as Behan et al suggested it
might be for polymyositis.36 They found that
the appearance of antibodies to Ro antigen in
patients with polymyositis and heart lesions,
including conduction defects, was about 700-
fold more common than in the normal popula-
tion. There was a fairly high number of patients
with complete heart block and polymyositis
(five of 55) in Behan's series compared with the
results of our study on adult patients with SLE.
We cannot account for this discrepancy.

Recent work distinguishes two types of Ro
antigen, and congenital heart block is now
thought to be associated with antibody to the
smaller form of Ro and with anti-La.34 37 It will
be interesting to extend these findings to the
cardiac defects of adults with lupus, in whom
anti-Ro, and not anti-La, is the principal factor.
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