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ABSTRACT
Objective: This prospective study aimed to identify
antibody profiles characterising mothers with fetuses
developing congenital heart block (CHB) by comparing
their antibody frequencies and levels with those in
unaffected mothers.
Methods: Eighty-one consecutive pregnant patients
positive to anti-Ro±anti-La antibodies, at high risk of
developing fetal CHB were prospectively studied. The
16 patients with fetal CHB outcome were considered
the study population and the 65 patients with normal
pregnancy outcomes were considered the control
cohort. Anti-Ro52, anti-Ro60, anti-p200 and anti-La
antibodies were assayed using home-made ELISA
assays.
Results: The prevalence of anti-p200 antibodies was
significantly higher in the fetal CHB affected patients
than in the controls (p=0.03). Combinations of anti-
p200 with anti-Ro52 and anti-Ro60 antibodies were
significantly more frequent in the women with fetuses
developing CHB than in the controls (p=0.03 for all
combinations). The women with fetal CHB had
significantly higher mean anti-Ro52, anti-Ro60 and
anti-p200 levels than the controls (p=0.003, p=0.0001
and p=0.04, respectively); mean anti-La/SSB level was
not significantly different in the two cohorts (p=0.25).
Conclusions: Since anti-p200, anti-Ro52 and anti-
Ro60 antibodies, especially at high level, seem to
identify patients at increased risk of developing fetal
CHB, their detection could recognise anti-Ro/La
positive women at risk for having an infant with this
rare, potentially dangerous disorder.

INTRODUCTION
Pregnant women with Ro52, Ro60 and La
ribonucleoprotein antibodies have been
found to be at risk of having infants with iso-
lated congenital heart block (CHB).1

Antibodies reactive to Ro and/or La antigens
seem to cross the placenta, enter the fetal
circulation via trophoblast receptors, and
presumably injure fetal heart, most often
between the 18th and 24th gestational week.
There is accumulating evidence that
anti-Ro52 antibodies play a predominant role

in the development of CHB by mediating
the initial heart damage.2 More specifically,
antibody response against the p200 epitope
spanning Ro52 amino acids 200–239 has
been shown to bind the cell surface recep-
tors of cardiomyocytes inducing dysregula-
tion of intracellular calcium movements and
eventually causing death.3 Some authors
have reported that intracellular Ro/La anti-
gens translocate to the surface of cardiomyo-
cytes undergoing apoptosis and subsequently
promote proinflammatory and profibrotic
responses.4

Pinpointing specific antibody profiles char-
acterising a CHB outcome could be an
important step in identifying mothers at risk
of developing an infant with this disorder.
While the clinical relevance of anti-Ro52/
Ro60 and anti-La antibody detection in CHB
mothers is well known,1 2 the association of
anti-p200 antibodies with CHB occurrence is
currently under debate.5–9 At the same time,
while some investigators have reported
higher anti-p200 antibody levels in all CHB
affected mothers with respect to unaffected
control women,5 6 9 others claim that the fre-
quency and levels of those antibodies are not
significantly different in the two groups.7 8

There are some investigations about the
role of antibody titres and CHB development.
Dörner et al10 found significantly higher
anti-Ro52 and anti-La antibody levels in CHB
affected women, and Tunks et al11 reported
significantly higher anti-La antibody levels in
CHB pregnancies. Jaeggi et al12 described a
significant correlation between anti-Ro levels
and risk of cardiac complications, and Anami
et al13 defined anti-Ro antibody titres an inde-
pendent risk factor for CHB.
The aim of this study was then to evaluate

what maternal antibody profiles characterise
CHB outcome by comparing anti-Ro52,
anti-Ro60, anti-p200 and anti-La antibody fre-
quencies and levels in affected (CHB+) and
unaffected (CHB−) mothers.
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METHOD
Study group
Eighty-one consecutive pregnant patients positive to
anti-Ro±anti-La antibodies, at high risk of developing
fetal CHB and attending the outpatient clinic of the
Rheumatology Unit of the University of Padova Medical
Center were prospectively enrolled in the study between
January 2009 and December 2014. The patients were
diagnosed in accordance with the current guidelines for
systemic autoimmune diseases. The women whose
fetuses later developed CHB were considered the study
population (CHB+) and the women with normal preg-
nancy outcomes (CHB−) were considered the control
population. All patients underwent a physical examin-
ation, fetal ultrasound studies and routine biochemistry
testing every month from the beginning of the preg-
nancy to the time of delivery. Fetal echocardiographies
were performed weekly by the same paediatric cardiolo-
gist from the 18th to the 26th week of gestation and then
fortnightly until the time of delivery. The institutional
review board for the University-Hospital of Padua
approved the study design, and the study was carried out
in accordance with the original Declaration of Helsinki
and its later amendments. Once the patients were
adequately informed about the study’s aims and method-
ology they were asked to sign informed consent forms.

Antibody detection
Maternal serum samples were collected at the beginning
of pregnancy or at the time CHB was first detected.
Serum samples were stored at −80°C until anti-Ro52,
anti-Ro60 and anti-La IgG antibodies could be assayed
using a home-made ELISA, as described elsewhere.14

Anti-p200 antibodies were detected by ELISA according
to the method proposed by Salomonsson et al5 with
minor modifications. Briefly, synthetic p200 antigen was
purchased from Thermo Biosciences (Ulm, Germany).
High-binding 96-well plates (Nunc, Odense, Denmark)
were coated (1 μg/well) overnight with p200 diluted in
carbonate buffer (pH 9.6). Plates were blocked with
200 μL phosphate buffered saline (PBS)/0.05% Tween/

5% milk powder and sera were tested at 1:500 dilution
in PBS/0.05% Tween/1% milk powder. Bound anti-
bodies were detected by affinity-purified alkaline
phosphatase-conjugated antihuman IgG antibodies
(Sigma, St Louis, Missouri, USA) at 1:2000 dilution.
Phosphatase substrate tablets (Sigma) dissolved in Mg–
carbonate buffer (pH 9.8) were added. Absorbance was
measured at 405 nm and the optical density (OD) was
arbitrarily converted into bound units (BU) using a high
positive serum to build a seven dilution point calibration
curve. If the sample’s OD was greater than the last point
of the standard curve, further dilutions were made and
the BU were multiplied by the dilution factor.
The cut-off values were calculated as the 99th percent-

ile of values obtained by testing the sera of 100 healthy
women matched for age and sex with the study women.
The cut-offs for positive tests were 7.7 BU for anti-Ro52,
6.1 BU for anti-Ro60, 2.0 BU for anti-La and 0.8 BU for
anti-p200 antibodies.

Statistical analysis
The clinical and laboratory parameters of the two
groups were compared using χ2 and Mann–Whitney U
tests. A p value <0.05 was considered significant.

RESULTS
CHB was detected between the 20th and the 29th gesta-
tional weeks in 16 (19.7%) of the women; the remaining
65 (80.2%) had normal pregnancy outcomes. Fourteen
of CHB+ mothers had previous pregnancies and one of
them had a previous fetal CHB. The clinical character-
istics of the two groups are outlined in table 1. Only the
absence of any rheumatic disease (asymptomatic
women) was significantly prevalent in the CHB+ mothers
(p=0.02). Since 2009 all mothers are currently followed
at our outpatient clinics. During the follow-up period
four of them developed a systemic autoimmune disease:
a Sjögren’s syndrome and an undifferentiated connective
tissue disease both in CHB+ and CHB− groups.
Both anti-Ro52 and anti-Ro60 antibodies were present

in all the CHB+ patients; anti-La and anti-p200

Table 1 Clinical characteristic of the patients studied

Clinical characteristics CHB+ study cohort (n=16) CHB− control cohort (n=65) p Value

Mean age±SD 32.7±5.2 34.4±4.52 0.35

Diseases

Sjögren’s syndrome 5 26 0.72

Undifferentiated connective tissue disease 3 20 0.52

Systemic lupus erythematosus 0 3 0.89

Rheumatoid arthritis 0 1 0.44

Discoid lupus 0 1 0.44

Antiphospholipid syndrome 0 2 0.85

Asymptomatic women 8 12 0.02*

Thyroiditis† 4 8 0.37

*Statistically significant difference.
†Alone or associated.
CHB+, congenital heart block outcome; CHB−, normal pregnancy outcome.
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antibodies were detected, respectively, in 13 (81.3%)
and 15 (93.8%) of these. Anti-Ro52, anti-Ro60, anti-La
and anti-p200 were present, respectively, in 54 (83.1%),
64 (98.5%), 48 (73.8%) and 43 (66.2%) of the CHB−
patients. Only the prevalence of anti-p200 was signifi-
cantly higher in the CHB+ than in the CHB− patients
(p=0.03). The antibody combinations detected in the
two groups are outlined in table 2. The anti-p200 anti-
body combination with anti-Ro52 and anti-Ro60

antibodies was significantly higher in the CHB+ group
than in the control cohort. Mean maternal antibody
levels are outlined in figure 1. No correlation between
anti-p200 maternal antibody levels and severity of CHB
was found. All children were alive at birth and during a
follow-up time of 37.6 months±19.6 SD (range 20–70).
During that period permanent pacemakers were
implanted in three of the infants at 5, 6 and 10 months,
respectively. A combined therapeutic protocol previously
described15 16 has been administered in all cases,
although the therapy was administered in different ges-
tational age and in various types of CHB.

DISCUSSION
This study uncovered a significant prevalence of some
antibody profiles in pregnant women affected with auto-
immune CHB; more specifically, analysis of study data
found that the women testing positive for anti-p200
+anti-Ro52+anti-Ro60 antibodies were more susceptible
to CHB than those with other antibody profiles. These
results can probably be explained by the presence of
anti-p200 antibodies whose frequency was significantly
higher in the CHB+ than in the CHB− women. In
accordance with the reports of other authors,6–9

anti-p200 antibodies were never found alone in our

Table 2 The autoantibody profiles of the patients studied

Autoantibodies

CHB+

study

cohort

(n=16)

CHB−
control

cohort

(n=65) p Value

Autoantibodies n (%)

Ro52+Ro60 16 (100) 53 (81.5) 0.11

Ro52+La 13 (81.3) 44 (67.7) 0.37

Ro60+La 13 (81.3) 48 (73.8) 0.75

Ro52+Ro60+La 13 (81.3) 44 (67.7) 0.37

p200+Ro52+Ro60 15 (93.8) 42 (64.6) 0.03*

p200+La 13 (81.3) 40 (61.5) 0.24

p200+Ro52+Ro60+La 13 (81.3) 39 (60) 0.15

*Statistically significant difference.
CHB+, congenital heart block outcome; CHB−, normal pregnancy
outcome.

Figure 1 Antibody levels to Ro52, Ro60, p200 and La antigens in control and congenital heart block (CHB) cohort were

measured as bound units (BU). (A) Anti-Ro52, (B) anti-Ro60, (C) anti-p200 and (D) anti-La antibodies. Women belonging to the

CHB+ cohort (CHB) had significantly (*) higher median anti-52 kD, anti-Ro60, anti-p200 antibody levels than did the control

cohort (CC); median anti-La antibody levels were not significantly different in the two cohorts.
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study population but were always detected in combin-
ation with other autoantibodies. The novelty of our
investigation lies in the finding that when associated
with anti-p200, anti-Ro52 and anti-Ro60 antibodies, anti-
bodies can be considered predictive markers of auto-
immune CHB. The results were obtained by
prospectively following our patient’s cohort, evaluating
antibody profiles during ongoing pregnancies.
In accordance with other studies,6 8 10–13 ours demon-

strated that anti-p200, anti-Ro52, anti-Ro60 antibody
levels were significantly higher in the CHB+ with respect
to the CHB− patients, but no differences were found
between the two groups with regard to the anti-La levels.
High titres of anti-p200, anti-Ro52 and anti-Ro60 anti-
bodies can, therefore, be considered the antibody profile
predicting risk for CHB, but given the current lack of ref-
erence standard sera, it is impossible at present to set an
antibody cut-off level of the risk for CHB. The absence of
correlation between anti-p200 maternal antibody levels
and severity of CHB may be due to the use of treatment
in different gestational age and in various types of CHB.
According to Brito-Zeròn et al17 report our study

showed a statistically significant higher prevalence of
asymptomatic women in the CHB+ with respect to the
CHB− group. It will be interesting to see if this finding
will be confirmed by larger studies. For the time being,
the antibody profiles identified here could be taken into
consideration by physicians monitoring their anti-Ro/La
positive patients. The high incidence of CHB in our
study population, which included only one patient
having a previous CHB, could be considered a mislead-
ing finding. In fact, the expected incidence of CHB is
certainly lower than 19.7%. The high CHB incidence
found in our patients may have been due to the fact that
the majority of the pregnant women with CHB (81.3%)
were referred to our centre by different rheumatologic
centres located in Italy. However, it is important to
remember that the aim of our study was not to evaluate
the epidemiology of CHB, but to investigate what anti-
body profile is associated to patients with CHB.
To conclude then, since anti-p200, anti-Ro52,

anti-Ro60 antibodies, especially at high levels, seem to
identify patients at increased risk of developing CHB,
their detection in anti-Ro/La positive women could
identify those at risk for having an infant with this rare,
potentially dangerous disorder.
Due to the small number of examined patients, the

present data on anti-p200 antibodies may be considered
as preliminary results. Whether they will be confirmed
by future studies on larger cohorts of anti-SSA/Ro posi-
tive patients, could be a useful tool for selecting women
at high risk for developing fetal CHB. So these patients
might be strictly monitored by fetal echocardiogram
and, if necessary, treated early.
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