Workshop report

Fourth International Workshop on Neonatal L upus
Syndromes and the Ro/SSA-L a/SSB System

A. Brucato, J.P. Buyon, A.C. Horsfall, L.A. Lee, M. Reichlin

A. Brucato, MD, Divisione Medica
“Brera” eDivisione di Reumatologia,
Ospedale Niguarda Ca’ Granda, Milano,
Italy;

J.P. Buyon, MD, Hospital for Joint
Diseases, New York University School

of Medicine, New York, USA;

A.C. Horsfall, PhD: Kennedy Institute

of Rheumatology, London, U.K.

L.A. Lee, MD, Dermatology Service,
Department of Medicine, Denver Health
Medical Center, and Departments of
Dermatology and Medicine, University
of Colorado School of Medicine, Denver,
Colorado, USA;

Morris Reichlin, MD, Head, Arthritis and
Immunology Program, Oklahoma Medical
Research Foundation, and George Lynn
Cross Research Professor, Department of
Medicine, Chief, Immunology Section
Oklahoma University Health Sciences
Center, Oklahoma City, OK, USA.

Please address correspondence and re-
print requeststo: Dr. Antonio Brucato,
via del Bollo 4, 20123 Milano, Italy.
E-mail: brucato.guareschi@ntt.it

© Copyright CLINICAL AND
ExPERIMENTAL RHEUMATOLOGY 1999.

Key words: neonatal lupus, fetal heart
block, congenital heart block, anti-Ro,
anti-La, anti-SSA, anti-SSB.

Introduction

Thefourth international meeting on neo-
natal lupus syndromes and congenital
heart block, organized by A. Brucato, F.
Franceschini and B. Canesi, was held on
May 27-29, 1998 in Milan, Italy. Dur-
ing this interdisciplinary workshop rheu-
matol ogists, immunologists and derma-
tologists expert in these fields met with
cardiologists, obstetricians, pediatricians
and pathol ogists to present and discuss
the latest data concerning the Ro/SSA
and La/SSB system and its relationship
to neonatal lupus.

The Ro/SSA-L a/SSB System

The Ro and La autoantigens are ubiqui-
tousin all nucleated cells. Human Ro
RNPs consist of a 60 kD protein (Ro60)
and one RNA of the Y family (hY1, 3, 4
and 5). The48 kD Laproteinisaso sta-
bly associated with afraction of the Ro
RNPs. Other proteins such as Ro52 and
calreticulin have also been proposed to
be associated with the Ro RNPs, but the
exact nature of their physical interactions
remains controversial.

The major antigenic component is a po-
lypeptide of 60 kD. Ro60 contains an
RNA-binding protein consensus motif
which could account for its direct inter-
action with small cytoplasmic hY-RNAs.
It has been suggested that Ro60 may
function as part of a novel quality con-
trol or discard pathway during 5S rRNA
production.

Another target of the anti-Ro autoim-
mune response is the 52 kD protein
(Ro52). The full length protein, 52 al-
pha, has three distinct domains: an N-
terminal region rich in cysteine/histidine
motifs and containing two distinct zinc
fingers known as RING fingers and B-
box; a centra region containing two coils
with heptad periodicity, one being aleu-
cine zipper with the potentia for intra-

molecular dimerization; and a C-termi-
nal rfp-like domain. The Ro52 protein
has a high degree of homology with the
ret finger protein rfp, which forms part
of the transforming gene ret; thisraises
the question as to whether Ro52 might
have asmilar transforming potential. An
alternatively spliced transcript of the full-
length 52 kD Ro, 52 beta, has been re-
cently identified in which exon 4 encod-
ing aa 168-245, inclusive of the leucine
zZipper and an immunodominant epitope,
has been ddleted. The involvement of this
newly described Ro 52 beta in the patho-
genesis of congenital heart block (CHB)
has been recently proposed.

Anti-La antibodies recognize a 48 kD
polypeptide that does not share antigenic
determinants with either Ro52 or Ro60.
The La polypeptide is comprised of at
least two structural domains on the na-
tive protein, each of which contains a
distinct antigenic binding site. Lafacili-
tates the maturation of RNA polymer-
ase |11 transcripts, directly binds a spec-
trum of RNAS, and associates at |east
transiently with 60 kD Ro.

The autoantibody responseto Ro and La
is complex. The antigenicity of the Ro
antigen is conformation-dependent, and
is often not detected when the antigen is
fixed insitu (e.g., in acell line for the
antinuclear antibody test) or by other
methods [e.g., by boiling in sodium do-
decyl sulfate (SDS) for the Western blot
tedt]. In fact, the Ro antigen as expressed
by bacterid systems showsasimilar pro-
found reduction in antigenicity. Thus,
Western blotting or the use of an Ro an-
tigen-utilizing expression in a bacterial
system from recombinant cDNA can
provide misleading results unless pre-
cautions are taken. The detection of anti-
Lapresents fewer technical problemsfor
two reasons. First, the concentration of
Lainthe cell isat least 10-fold higher
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than that of Ro, and secondly the anti-
genicity of Laisfar less conformation-
dependent. Antibodies to an endoplas-
mic reticulum protein called calreticulin
have & so been described in association
with the anti-Ro response, and antibod-
iesto a57 kD protein have recently been
identified aswell.

The 60 kD Ro, 52 kD Ro and 48 kD La
proteins have been cloned and sequen-
ced. The 57 kD protein and calreticulin
have al so been sequenced. None of these
proteins show any sequence homology.
The reason why autoantibodies to these
distinct, non-homologous antigens so
frequently co-exist is not completely un-
derstood. M. Reichlin has shown across-
reaction between antibodies to the na-
tive 60 kD Ro protein and antibodies to
the denatured 52 kD Ro protein. Evi-
dence also exists to suggest the presence
of amacromolecular complex of Ro and
La, with 60 kD Ro and La binding to
hY 1 RNA, while the physical associa-
tion of Ro 52 remains controversid. Fur-
thermore, calreticulin bindsto the 52 kD
Ro protein invitro and might promote
the binding of 60 kD Ro to the hY-RNA
molecules by directly binding to hY -
RNA.

Basic research and molecular

biology related to the Ro/La system
T.P. Gordon (Bedford Park, Austraia) (1)
described epitope spreading and auto-
immunity to Ro and La as a paradigm
for understanding the normal mecha-
nismsof B and T cell tolerance and the
development of autoimmunity to seques-
tered autoantigens. The immunization of
healthy mice with individual protein
components of the La’/Ro RNP complex
induced the production of autoantibodies
which recognized Ro60, Ro52 and L a,
and in some cases the molecular chaper-
ones calreticulin and the heat shock pro-
tein Grp78. Diversified anti-La/Ro anti-
body responses were initiated by chal-
lenge with a single subdominant T epi-
tope of La, even though some self-epi-
topes of Lawere efficiently tolerised.
The pattern of the autoantibody response
was strongly influenced by the HLA
class Il phenotype; thus, the HLA class
Il allelesmay play acritical intheinitia-
tion and spreading of systemic auto-
immune reactions.

Molecular mimicry of such determinants
by exogenous agents might readily ini-
tiate the spreading of an autoimmune
response in genetically susceptible hosts.
The exact mechanism by which this oc-
cursis unknown, but epitope spreading
is probably driven by inter-molecular
help from Ro/Laprimed T cellsto B cells
with autospecificity for La or Ro epi-
topes, and presupposes a physical asso-
ciation or co-localisation (e.g., apoptotic
blebs) of the antigens.

M. Bachmann (Mainz, Germany) pre-
sented a survey of the physiological ex-
pression of the autoantigen La. A cDNA
library from the peripheral blood lymph-
ocytes of a patient with systemic lupus
erythematosus (SLE) and Sjogren’s syn-
drome (SS) was screened with patient
serum. Five LacDNAswereisolated. In
two cases the exon 1 was replaced with
an aternative, i.e. exon 1'. At the DNA
level two independent promoter regions,
a series of putative transcription factor
binding sites, and an NFkB element were
identified. The expression of either exon
1or exon 1 LamRNA was based on a
promoter switch in combination with al-
ternative splicing. At the RNA level
Bachmann found that both mRNAS re-
presented finally processed cytoplasmic
mMRNASs. At the protein level both m-
RNAs were translated to La protein.
Moreover, he identified an internal ribo-
somal entry sitein the LamRNAs, thus
explaining the trandlation of the unusu-
ally structured exon 1' LamRNA.

In afurther study Bachmann noticed that
one of the LacDNAs contained aframe
shift mutation in exon 7; he suggested
that this region could represent a hot spot
in the human genome. Due to the frame
shift mutation, the mutant La peptide
carried aforeign amino acid sequence
which represented a putative neo-epi-
tope. Screening the human LacDNA li-
brary and arat cDNA library, 2 cDNAs
were co-isolated which encoded for an
unknown protein with aMW of 180 kD
which Bachmann termed LaXp180. Se-
guence analysis showed it to have se-
guence homology with the autoantigen
Laand with the B1 chain of laminin. No-
tably, the La homology represented the
hot spot region. Based on these findings,
Bachmann proposed a “ neo-epitope”
working hypothesis: i.e, that the expres-
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sion of the mutant La mRNA could in-
duce an immune response to the neo-
epitope and to the protein LaXP180
which is expressed in the cells of the
parotid and salivary glands.

Novel proteins associated with Ro

E. Chan (La Jolla, California) (2) has
identified an autoantibody to anove 75
kD phosphoprotein associated with the
60 kD Ro autoantigen. Using yeast two-
hybrid cloning to screen for proteins as-
sociated with the 60 kD Ro, anovel 75
kD protein (pp75) was found to interact
with the carboxyl 70% of the 60 kD Ro
protein. These findings were confirmed
using a mammalian two-hybrid assay.
The identified full-length cDNA was 3.3
kb. The open reading frame consisting
of 541 amino acids had arelatively high
percentage of serine residues (15%). This
is consistent with pp75 being a phos-
phorylated polypeptide determined in
immunoprecipitation using extracts from
[32P]-radiolabeled Hel a cells. pp75is
expressed in al tissues, including the hu-
man heart. Rabbit anti-recombinant pp75
gave predominantly cytoplasmic stain-
ing. The complete pp75 cDNA has been
subcloned into a eukaryotic expression
vector with an N-terminal epitopetag T7.
Western blot and ELISA analysis showed
that 15 of 82 sera (18%) from mothers
of babies with NLE recognized the re-
combinant protein. This data suggests
that pp75 isanovel autoantigen and may
interact with the 60kD Ro protein tran-
siently in vivo. Furthermore, Chan de-
scribed the splicing of the human 60kD
Ro geneinto the two mRNAS, 60 apha
and 60 beta.

G. Boire (Sherbrooke, Quebec) (3, 4)
also described the characterization of a
nove protein (RoBPI) that interacts with
recombinant RohY5 RNPsin yeast. To
detect these proteins he has developed a
novel assay, the RNP interaction trap
assay (RITA), in which RNPs reconsti-
tuted in yeast composed of recombinant
Ro60 (rRo60) and hY (rhY) RNAs are
used as bait to screen for putative RNP/
protein interactions. By this means he
has identified a novel protein that inter-
acts only with recombinant Ro RNPs
containing hY5 RNA (and not the other
hY RNAS). This60-65 kD proteinisdis-
tantly homologous to various splicing
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factors, iswidely distributed in human
tissues, and can be co-immunoprecipi-
tated with Ro60 from Hel a cell extracts
that have been previously treated with a
cross-linker. His group is in the process
of characterizing this novel protein.
Boire a so reviewed data from the litera-
ture suggesting that Ro52 is not a Ro-
RNP-associated protein. To date, bio-
chemical purification of the Ro RNPs
has repeatedly failed to show any asso-
ciation with Ro52. More importantly,
inhibition of anti-Ro 60 reactivity in anti-
Ro seraleaves the anti-Ro52 antibodies
unaffected, but these anti-R052 antibo-
dies are unable to immunoprecipitate Ro
RNPs. Boire currently believesthat Ro-
52 is not a Ro RNP-associated protein.

Anti-Ro antibodies

M.B. Frank (Oklahoma City, Oklahoma)
described the spectrum of the auto-
immune response to the Ro52 protein.
Relatively few studies have searched for
anti-Ro52 in diseases other than SLE and
SS. Frank has confirmed Rutjes' findings
(5) in patients with idiopathic inflamma-
tory myopathies, showing that antibod-
ies to Ro52 occur in 70% of serafrom
patients with anti Jo-1 antibodies, but
that they are also present with similar
frequencies in sera containing antibod-
ies to two other aminoacyl-tRNA syn-
thetases (threonyl- and alanyl-tRNA syn-
thetase) linked to the “anti-synthetase
syndrome” (polymyaositis, interstitial
lung disease, arthritis). Antibodies to
Ro52 were aso found in 50% of the sera
containing anti-SRP (signal recognition
particles) or anti-PM-Scl antibodies.
However, antibodies to Ro52 were ab-
sent in sera containing anti-Mi2 antibod-
ies, which are primarily produced by pa-
tients with dermatomyositis. Anti-Ro52
antibodies were also found in only afew
serafrom anti-topoisomerase | (Scl-70)
or anti-centromere positive scleroderma
patients, and in only 1 of 41 serafrom
rheumatoid arthritis patients. The ab-
sence of antibodiesto Ro60 and Lain
the sera of these patients with different
autoimmune diseasesis striking and rais-
es several questions. In particular, does
antigenic spreading fail to occur in such
cases or does the autoimmune response
to Ro52 pre-date the immune response
to these other molecules later in life ?

D. McCauliffe (Chapel Hill, North Caro-
lina) (6, 7) showed that conventional Ro
serologic assays fail to detect some, if
not dl, anti-52 kD Ro autoantibodies. In
fact, diagnostic laboratories rely prima-
rily on immunoaffinity-purified bovine
Ro antigen containing 60 kD but no de-
tectable 52 kD Ro protein. McCauliffe
therefore studied serathat were Ro-posi-
tive or Ro-negative by conventional
ELISA, Western blot, and/or immuno-
precipitation assays utilizing recombi-
nant 52 and 60 kD Ro proteins and na-
tive Laand 60 kD Ro proteins. Three of
18 primary SS sera that were Ro- and
La-negative by conventional assayswere
positive to recombinant 52 kD Ro by
ELISA and Western blot and also im-
munoprecipitated native 52 kD Ro from
cell extracts. Ten Ro-negative serafrom
infants with suspected neonatal lupus
based on the presence of cardiac disease
were similarly tested by ELISA. Two of
these were reactive against the recom-
binant 52 kD Ro ELISA. McCauliffe
concluded that conventional serologic
assay's based on affinity purified bovine
Ro antigen can detect the majority of
patients with anti-Ro antibodies. How-
ever, these methods are inadequate to
detect anti-Ro antibodies in the small
number of patients who have anti-52 kD
Ro antibodies in the absence of anti-60
kD Ro antibodies. Thisfailure to detect
anti-52 kD Ro antibodies could present
serious problems, particularly in SS pa-
tients and in the neonatal lupus syn-
dromes.

S. Bombardieri (Pisa, Italy) (8) describ-
ed recent results from his group show-
ing that anti-Ro antibodies are the most
frequent antibodies in patients with
"true" undifferentiated connective tissue
disease (UCTD), and that these antibo-
dies are correlated with xerostomia and
xerophthalmia. Bombardieri concluded
that the UCTDs in most patients repre-
sent distinct clinical entitieswith alim-
ited autoimmune repertoire (most often
anti-Ro antibodies) rather than the early
phase of a definite connective tissue dis-
ease. During the ensuing discussion sim-
ilar results were reported by F. Frances-
chini (Milan, Italy). In addition, Bom-
bardieri described the case of an anti-Ro-
positive mother who had aready given
birth to a CHB baby. During her next
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pregnancy she was treated with high dose
intravenous immunoglobulins to prevent
the recurrence of CHB. Notably, the ti-
tres of anti-Ro and anti-La antibodies as
detected by ELISA were unaffected by
this treatment; nevertheless, the second
baby was born without CHB.

Pathogenetic problems

R.H. Scofield (Oklahoma City, Okla-
homa) (9) presented recent data show-
ing that anti-Ro mediates granul ocyto-
peniaviabinding of the D1 protein, a
novel antigen in SLE. His current work
suggests that anti-Ro is associated with
granulocytopenia, binds to the surface of
granulocytes, and fixes complement to
the membrane surface. Binding is a pro-
perty of the anti-Ro Fab fragments and
isinhibited by 60 kD Ro. However, us-
ing a procedure involving affinity puri-
fication, trypsin digestion and mass spec-
troscopy, the antigen bound to the sur-
face of the granulocytes has been identi-
fied as a 64,000 MW protein known as
D1. This proteinisanovel antigenin
SLE. As suggested by inhibition studies
in which a sequence from the 60 kD Ro
shared with D1 was found to block neu-
trophil binding, sequence identity be-
tween 60 kD Ro and eight tandem re-
peats in the 64 kD D1 antigen may be
responsible for the observed serological
cross-reaction. In Scofield’ s opinion,
these data imply that the anti-Ro anti-
bodies which bind D1 may mediate neu-
tropenia.

R. Herrera Esparza (Zacatecas, Mexico)
presented data concerning the ontogeny
of Ro hYRNA in the human heart. Sam-
ples of cardiac tissue from embryonic
and adult subjects were obtained from
legal autopsies and studied by in situ
hybridization and reverse-transcription
PCR assays. Probes for hY 1, hY 3, hY 4,
hY5and 5s rRNA were labeled. He dem-
onstrated that: (i) the expression of hY -
RNAs was greater in embryonic tissues
and was enhanced in the embryonic
heart; (ii) hY4 and hY5 RNAs were ex-
pressed intensely between 8 - 12 weeks
of intrauterine development; and (iii)
high transcription rates of hY5 were
demonstrated at week 12 of gestation.
The finding that hY RNAs are mainly
expressed during heart development
could help to clarify the role of hY RNA
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in the pathophysiology of CHB.

P. Venables (London, UK) reviewed the
possible role of virusesin CHB (10).
Venables, Horsfall et al. (11) recently de-
scribed the role of a human endogenous
retrovirus (ERV-3) as a potential new
target antigen in the pathogenesis of
CHB. ERV-3isafull-length endogenous
pro-virus which is present as a single
copy per haploid genome. The env pro-
tein is abundantly expressed in placen-
tal syncytiotrophoblast, thus suggesting
that it may have abeneficial biological
function for the host. ERV-3is aso ex-
pressed in other fetal tissues, most
strongly in the fetal heart. Maternal an-
tibodies to ERV-3 are induced during
pregnancy, but appear to betightly regu-
lated since their levels fall post-partum.
In women with autoimmune disease,
regulation is perturbed so that anti-ERV -
3 antibodies may persist post-partum,
with the highest titers being associated
with mothers of babies affected by CHB.
Venables et al. have also recently de-
scribed anovel human retrovirus, human
retrovirus 5 (HRV-5) (12), from the sali-
vary gland of a patient with SS.

A.C. Horsfal and E. Neu (London, UK)
(13) presented recent data concerning the
role of maternal autoantibodies and the
placentain CHB. These authors have
previously shown that 1gG eluted from
the cardiac tissue of a baby with CHB
reacted with La, and that a subpopula-
tion of these antibodies cross-reactedin
vitro with laminin-2 (merosin), a com-
ponent of the basement membrane of
both the heart and placenta. These au-
thors have now studied a patient with
SLE/SS during two consecutive preg-
nancies, 13 months apart, the first result-
ing in the delivery of amale child with
CHB and the second in the ddlivery of a
healthy female child. The maternd titers
of anti-La and Ro52 were comparable
in the normal and CHB pregnancies. In
contrast, the titer of anti-La antibodies
in the placenta and cord blood showed
striking differences between the two
pregnancies; only during the CHB preg-
nancy was anti-La activity depleted, by
30% in the cord blood and by 63% in
the placental eluates compared to the
activity in the maternal serum, afinding
consistent with the deposition of anti-La
antibodiesin the fetal tissues. Moreover,

thetiters of antibodiesto Ro60 and ERV-
3 were high in the CHB pregnancy, but

were almost negative in the hedlthy preg-
nancy. Furthermore, the specific activ-
ity of anti-ERV-3 was enriched by more
than 20-fold in the placenta, suggesting
specific binding to the syncytiotrophob-
last antigen, while a modest depletion
was found in the cord blood. In conclu-
sion, the specific depletion of antibod-

iesto ERV-3 and Lain the cord blood of

the affected child suggests that these two
specificities may contribute to the path-
ogenesis of CHB.

M. Reichlin (Oklahoma City, Oklahoma)
recently studied the acid-elutable anti-
Ro content in various tissues from a child
who died of complete heart block. Here
he compared his results with those of a
similar study conducted in 1994 (14). In
the present case there was a five-fold
(500%) reduction in the IgG content of

the cord blood relative to the maternal

sample. In the previous case, the anti-

Ro activity per ng of 1gG in the acid elu-
ates of the heart were enriched three-fold
over the anti-Ro activity in the cord
blood. In the present case, the yields of

acid-dutable 1gG per gram of tissue were
much greater than in the previous case
(3 - 4.0ny/g for the brain, skin, and kid-
ney eluates, and 15.7 ny/g for the heart
eluates). While there were massive de-
posits of 1gG in the tissues, especially
the heart, there was no enrichment of

anti-Ro in any organ. Reichlin also de-
scribed another study of anti-P (anti-ri-
bosomal P) peptides in neonatal lupus,
which appeared to show that thereis no
increase in the prevalence of anti-P anti-
bodiesin CHB mothers.

J. Buyon (New York, NY) (15) first dis-
cussed apoptosis and CHB, showing re-
sults regarding the accessibility of Ro
and La antigens to maternal autoanti-

bodies in apoptotic human fetal cardiac
myocytes. The cellular topologies of Ro
and Lawere evaluated by indirect im-
munofluorescence using anti-sera (one
amonospecific anti-La, and the other
recognizing both 52 and 60 kD Ro). In
non-apoptotic cardiocytes, Ro was pre-

dominantly nuclear with little cytoplas-
mic staining while La was confined to
the nucleus. In early apoptotic cardio-
cytes the condensation of Ro- or La-

stained nuclei was observed, accompa-
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nied in some cases by arim of green fluo-
rescence around the cell’ s periphery. In
the later stages of apoptosis the nuclear
Ro and La staining became weaker. Pro-
pidium iodide (Pl) demonstrated nucle-
ar fragmentation. Ro/La stained blebs
emerged from the cell membrane (afind-
ing also observable in non-permeabilized
cells), thus supporting the hypothesis of
an antibody-antigen interaction at the cell
surface.

Thus, the induction of apoptosisin cul-
tured human fetal cardiac myocytes re-
sultsin the trandocation of Ro and Lato
the cell surface, which could facilitate
its recognition by circulating maternal
antibodies. Although apoptotic cellsare
already programmed to die and, unlike
necrotic cells, do not characteristically
evoke an inflammatory response, the
“binding” of maternal antibodies and
subsequent influx of leukocytes could
result in damage to surrounding healthy
fetal cardiocytes.

Buyon also described her recent experi-
ments on the induction of antibodies re-
active with Ro-La and the devel opment
of CHB in amurine modd (16). Female
BALB/c mice were immunized with hu-
man recombinant 48 kD La, 60 kD Ro,
52 kD Ro (52 aphafull-length), and 52
beta (aal69-245 deleted), as well as
murine recombinant 52 kD Ro. First de-
gree block was detected in 7% of 27 pups
born to mothers immunized with 48 kD
La, in 20% of 54 pups born to 60 kD
Ro-immunized mothers, in 6% of 56
pups born to 52 & pha-immunized moth-
ers, in 7% of 86 pups born to 52 beta-
immunized mothers, and in 9% of 22
pups born to mothers immunized with
murine 52 kD Ro. More advanced con-
duction abnormalities were only identi-
fied in the offspring of 52 apha- or 52
beta-immunized mice. Specifically, in
the 52 alpha group one pup had a com-
plete block while another had a second
degree block; in the 52 beta group 5 had
a complete block. Maternal antibodies
to the primary immunogens were de-
tected in the pups. None of the controls
exhibited any conduction abnormalities.
This antibody-specific animal model
provides strong evidence for a pathoge-
netic role of the anti-Ro/La antibodies,
particularly 52 kD Ro, in the develop-
ment of CHB. The range and frequency
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of conduction defects found suggest that
additional factors may also promote dis-
ease expression.

L. Rossi (Milan, Italy) discussed the
pathology of CHB inthelight of hisfind-
ingsin three anti-Ro positive patients and
one anti-Ro and anti-La negative patient.
The pathology of the 3 anti-Ro positive
cases was sSimilar to cases already report-
ed in the literature. Endocardial fibro-
elastosis was present and the AV node
was replaced by fibrous tissue. Scattered
areas of what used to be assumed was
calcified tissue, but which may actually
represent hematoxylin bodies made up
of deposits of immunoglobulins (17),
could be seen. Inflammatory mononu-
clear infiltrates were rarely present.

In contrast, the pathology of the anti-Ro
and Lanegative case was completely dif-
ferent from the 3 previous cases. The AV
node was normal, but a scanty mononu-
clear infiltrate could be seen contiguous
to the AV node. Exceptionaly, in this
case the heart block reversed to asinus
rhythm after birth. Moreover, for theim-
munohistochemical recognition of apop-
totic cells Rossi used the TUNEL me-
thod, which identifies early DNA frag-
mentation in the nucleus based on the
specific binding of terminal deoxynu-
cleotide transferase to the 3'-OH ends of
DNA. Scanty apoptotic cells were ob-
served in the area of the conduction tis-
suesin the anti-Ro positive CHB patient.

Clinical findings

W.L. Weston (Denver, Colorado) (18,
19) opened the session of clinical lec-
tures by reviewing the clinical spectrum
of cutaneous neonatal lupus. He de-
scribed the results of a study on 4 boys
and 14 girls. Characteristic oval or round
red macules with fine scales resembling
subacute cutaneous |upus were observed.
The lesions were present at birth in 16%
of the cases and in the remainder they
appeared within 2 months after birth.
Photosensitivity was frequent (12/18).
The distribution of the skin lesionsin 18
infants was as follows: on the facein 17
patients; periorbital “owl-eye” or “eye
mask” facial rash in 14 patients; on the
scalp in 15 patients; on the arms and legs
in 13 patients; and on the trunk and groin
in 6 patients. Crusted lesions were pre-
dominant in 3, and features of cutis

marmorata tel angectasia congenita were
observed in 4. In 17 babies neonatal u-
pus was not suspected until the derma-
tological examination.

Non-cutaneous manifestations included
thrombocytopeniain 4, cholestatic hepa
titisin 3 and CHB in 3 patients. Four
had residual telangectasiawhich persist-
ed for 3 or more years, but which even-
tually resolved in 2 cases. Three babies
had dyspigmentation that spontaneous-
ly cleared within 22 months. None had
arophy or scarring. Where necessary, pa
tients could be treated for hyperbilirubin-
emiaby irradiation with blue fluorescent
tubes, as the spectral output is almost
entirely in the visible light range. Weston
concluded that children with cutaneous
NLE should be evaluated for hemato-
logic and hepatic as well as cardiac in-
volvement.

L.A. Lee (Denver, Colorado) (18, 19)
described some potential new features of
neonatal lupus liver disease. Neonatal
cholestasisis a common presenting fea-
ture of liver disease in infancy. Most
cases can be attributed to idiopathic neo-
natal hepatitis/idiopathic neonatal cho-
lestasis (INC) or extra-hepatic biliary
atresia (EHBA), each of which occurs
in approximately 1 of 10,000 live births.
The etiologies of these conditions remain
obscure. One identifiable cause of neo-
natal cholestatic liver disease is neonatal
lupus erythematosus (NLE). Lee sug-
gested that NLE liver disease can occur
asanisolated finding and is currently ex-
amining the hypothesis that some cases
of INC and/or EHBA may actually be
cases of NLE. Preliminary data (11 INC
sera, 20 EHBA sera, and 8 control sera)
suggest that maternal serafrom INC pa-
tients may have a higher than expected
frequency of low titer antibodies to 60
kD Ro on ELISA, but not on immunod-
iffusion. Extending this study to alarger
number of patients should help to prove
or disprove the hypothesis that at least
some cases of INC are autoimmunein
origin and possibly linked to NLE.

J. Buyon (20) then reviewed the most
recent data on demographics, mortality,
morbidity and recurrence rates obtain-
able from a National Research Registry
for Neonatal Lupus. This American co-
hort currently includes 105 anti-Ro posi-
tive mothers and their 113 infants diag-
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nosed with CHB between 1970 and 1997
(56 males, 57 females). Bradyarrhythmia
confirmed to be due to CHB wasinitia-
ly detected before 30 weeks of gestation
in 82% of the cases (median gestation
time 23 weeks). No severe structural ab-
normalitiesin the heart were found con-
comitant with the CHB. Twenty-two
(19%) of the 113 children died, 16/22
(73%) within 3 months after birth. The
cumulative probability of 3-year surviva
was 79%. Sixty-seven (63%) of 107 live-
born children required pacemakers: 35
within 9 days of life, 15 within one year,
and 17 after one year. Forty-nine of the
mothers had subsequent pregnancies: 8
(16%) gave hirth to another infant with
CHB and 3 (6%) to achild with an iso-
lated rash consistent with NLE.
Regarding the effects of therapy with
dexamethasone, a retrospective assess-
ment showed it to be efficacious against
hydrops. Asfar as AV block is concern-
ed, in Buyon’s experience dexametha-
sone may have some effect in less se-
vere situations. Cases of third-degree
block never reverted, but among 4 cases
of second degree block treated with dex-
amethasone reversion to afirst degree
block was seenin 2; in one case the block
reverted but in an unstable manner, fluc-
tuating between afirst and a second de-
gree block; while in the fourth case the
block remained stable, without ever
evolving into a complete third degree
block.

H. Julkunen (Vantaa, Finland) (21) pre-
sented other new data on CHB. He
showed that the long-term outcome in
mothersis generally good, since most
only develop subclinical primary SS. A
low risk maternal profileis characterized
by low levels of antibodies on ELISA
and a negative immunoblot, while ahigh
risk profile is marked by high levels of
antibodies on ELISA and a positive im-
munobl ot showing the presence of anti-
52 kD Ro. Theseresults are in agreement
with previous observations by Buyon. In
Finland 62% of mothers with CHB chil-
dren have been found to be B8/DR3/
DQ2 positive, while the risk of arecur-
rence of CHB in a subsequent pregnancy
is 11.8% (4/34). 5). Mothers of CHB
children were not found to have an in-
creased risk of other obstetric complica
tions. All of the tested mothers were
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negative for anti-cardiolipin antibodies.
High dose iv gammaglobulins and corti-
costeroids were ineffective in prevent-
ing the recurrence of CHB. A nationwide
epidemiological study of CHB children
born in Finland between 1970 and 1995
showed an incidence of one case of CHB
per 11,000 live-born children. The fre-
quency of CHB seemsto be increasing
since 20 years ago its prevalence was
only 1/20,000 in Finland.

A. Jonzon (Uppsala, Sweden) (22) de-
scribed the natural history of CHB, re-
futing the previously held but incorrect
notion that patients with CHB who are
symptom-free have a good prognosis
with alow risk of sudden death. He re-
ported the results of a study of 102 pa-
tientsfulfilling the Y ater criteriafor CHB
(see below), recruited from 1964 on-
wards. Only those patients who were free
from symptoms at the age of 15 years
were included. Among these, 50% had
CHB diagnosed in utero or in the neo-
natal period. The mean age at follow-up
was 38 years (range 6 - 66 years). In this
series there were 11 deaths, 5 without
any preceding symptoms. Other patients
eventually developed symptoms: 19 had
non-fatal syncopes, and 8 had repeated
fainting episodes. Clinical findings as-
sociated with CHB included chest pain,
fatigue, nightmares, anxiety, mitral re-
gurgitation and a prolonged QTc. The
ventricular rate tended to decrease with
age. Surprisingly, in 6 patients AV con-
ductivity improved to afirst or second
degree block. Slightly more than 50%
of the patients had a pacemaker (PM) im-
planted, which reduced the risk of dezath.
The only statistically significant prog-
nostic sign for death or the development
of CHB symptoms was a prolongation
of the QTc. Jonzon therefore concluded
that there is arisk for sudden death at
any age, even in the absence of preced-
ing signs or symptoms. He suggested that
the early implantation of a pacemaker
could be the treatment of choice for all
patients with CHB.

R. Cimaz (Milan, Italy) described hisfol-
low-up of 10 anti-Ro positive newborns
without CHB. It was observed that these
antibodies disappeared after the age of
6 to 8 months. No perinatal complica-
tions were seen. One infant presented
transient sinus bradycardia in his third

day of life, while another showed a pro-
longed decrease in tear production. In
one infant an ECG taken at 3 months
showed a prolonged QTc interval (460
msec), which was confirmed by a 24-
hour ECG recording. Treatment with
propranolol was begun, which resulted
inarapid decreasein the QTc value. The
other ECGs of anti-Ro positive infants
were then retrospectively analyzed and
the mean QTc value was found to be 426
msec + 21.7. In alarge group of normal
newborns the mean QTc was 400 msec,
with 430 msec representing the 95th
centile. Since a prolonged QT interval
may be arisk factor for sudden death in
the first year of life, Cimaz's findings
definitely warrant further study.

J. Stein (Graz, Austria) (23) described
the research protocol for the study of fe-
tuses with complete heart block that was
developed by the Fetal Cardiology
Working Party of the Association of Eu-
ropean Pediatric Cardiologists (Chair-
man: L.D. Allan). The cases for study
may be divided into three groups. Group
1 should be comprised of mothers with
known anti-Ro antibody whose fetuses
do not have CHB; group 2 should com-
prise the mothers of fetuses with isolated
CHB; and group 3 should comprise the
mothers of fetuses with CHB in the set-
ting of congenital heart disease. The
working party then proposed the follow-
ing protocol. The mothersin group 1
should be randomized to either steroid
therapy (dexamethasone or betametha-
sone 4 mg/day) or no treatment. Group
2 mothers should be divided into 2 sub-
groups: (2a) those with non-hydropic fe-
tuses receiving either no treatment or
steroids, and (2b) those with hydropic
fetuses randomized to one of 3 treatment
regimens - steroids, or chronotropes (oral
salbutamol 40 mg/day or terbutaine 10-
20 mg/day), or no treatment. Group 3
mothers should be separated into 2 sub-
groups: (3a) those with non-hydropic fe-
tuses receiving no treatment, and (3b)
those with hydropic fetuses receiving ei-
ther no treatment or chronotropes. The
mothers must be tested for anti-Ro anti-
bodies; they should also be examined
monthly and undergo a standard fetal
echocardiogram. This protocol proposes
the randomization of dexamethasone to
anti-Ro positive mothers who have had
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no previous fetuses with complete heart
block in order to gather as much infor-
mation as possible regarding risk. This
somewhat controversial suggestion sti-
mulated considerable commment and
debate among the rheumatol ogists at-
tending the meeting.

A. Brucato (Milan, Italy) (24) conclud-
ed the meeting with a proposal to estab-
lish anew definition of CHB. Cardiolo-
gists define a block as being “congen-
ital” based on the classical criteria of
Y ater (1929): “Heart block established
in ayoung patient. There must be some
evidence of the existence of the slow
pulse at afairly early age and absence of
a history of any infection which might
cause the condition after birth: notably
diptheria, rheumatic fever, chorea and
congenital syphilis’. Reliance upon this
rather broad definition can lead to situa-
tions such as that of J.M. Reid who con-
sidered as congenital a casefirst present-
ing with symptoms at the age of 85 years
(25) ! Furthermore, a complete heart
block detected in utero will differ from
ablock detected later in lifein at least
three important ways: fetal cases have
an immuno-mediated pathogenesis, a
worse prognosis, and a much higher risk
of recurrence in subsequent pregnancies.
Ovelaps may occur, of course, but they
should be easily detectable since most
mothers remain anti-Ro positive even
years after delivery. These considerations
are of critical importance for the coun-
seling of affected families.

An articleis currently under preparation
by a small group of internationally
known cardiologists, together with rheu-
matol ogists and obstetricians (al partici-
pants in this meeting), in which an up-
dated definition of congenital heart block
will be formally proposed, i.e. a block
may be considered as congenital if it is
“existing at or dating from birth”.
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