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According to the most plausible hypothesis, congenital heart
block (CHB) without intracardiac anatomic malformations
is caused by maternal antibodies to SSA and/or SSB that
cross the placenta during the second trimester of pregnancy
and damage the fetal conduction system by immunological
mechanisms1. There are, however, reports of cases of
isolated CHB not associated with antibodies to SSA and/or
SSB1,2.

The cause of isolated HB in children detected after the
newborn period (postnatally diagnosed HB) is largely
unknown. It has been suspected that many cases previously
detected in early infancy are congenital and this is explained
by failure to diagnose overt third-degree HB during preg-
nancy3. Another explanation for late detection of isolated
CHB is the possible progression of first or second-degree HB
to third-degree after birth1,4,5. Therefore, mothers of children
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ABSTRACT. Objective. To study the autoimmune response in mothers of children with isolated congenital heart
block (CHB) and heart block (HB) diagnosed postnatally.
Methods. We reviewed the Finnish hospital registries for patients born between 1950 and 2000 and
diagnosed with isolated HB before the age of 16 years. Clinical data and sera for the determination
of autoantibodies were available from 67 mothers of children with CHB and from 37 mothers of chil-
dren with postnatally diagnosed HB 9.9 years and 22.6 years (mean) after the index delivery, respec-
tively. Maternal antibodies to 52 kDa and 60 kDa SSA and 48 kDa SSB were determined by
time-resolved fluoroimmunoassay (TR-FIA) and by immunoblotting. Other marker antibodies for
connective tissue diseases (CTD) were determined by immunoblot and/or by immunofluorescence.
The control group comprised 136 mothers with primary Sjögren’s syndrome (SS), systemic lupus
erythematosus (SLE), or other CTD with healthy children.
Results. Sixty of our 67 mothers (90%) of children with CHB had antibodies to SSA or SSB by the
methods initially used in this study. When retests and tests performed previously were taken into
account, only 3 (4%) of the 67 mothers did not have any autoantibodies. Two (3%) of the 67 mothers
had antibodies to dsDNA and one (1%) each to Jo-1/HRS, RNP-70 kDa, and histone proteins. Of 37
mothers of children with postnatally diagnosed HB, only 3 (8%) had any autoantibodies. Increased
risk of having a child with CHB was indicated by maternal primary SS and high levels of anti-SSA
and anti-SSB by all assays, whereas low risk was indicated by maternal SLE or other CTD and unde-
tectable or low levels of the antibodies. No single anti-SSA or anti-SSB test was clearly superior to
others, but in general, immunoblots were more specific than TR-FIA.
Conclusion. Maternal autoimmune disorder is almost always associated with CHB but only rarely
with postnatally diagnosed HB. Anti-SSA and anti-SSB are marker antibodies for mothers of chil-
dren with CHB, and an increased risk of having an affected child is indicated by maternal primary
SS and high titer antibodies to SSA and SSB. (J Rheumatol 2004;31:183–9)
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with postnatally diagnosed HB may have abnormal immuno-
logical findings including antibodies to SSA and/or SSB.

According to previous studies, one-third to two-thirds of
mothers of children with CHB have or will later develop a
connective tissue disease (CTD)6-8, most commonly primary
Sjögren’s syndrome (SS) or systemic lupus erythematosus
(SLE). Other more rarely reported diseases include rheuma-
toid arthritis, mixed connective tissue disease (MCTD),
ankylosing spondylitis, or linear scleroderma7,9. Although
most mothers of children with CHB appear to develop at
least some symptoms and/or signs suggesting a subclinical
autoimmune disease, there are some affected mothers who,
even decades after the birth of their child with CHB, are
totally asymptomatic8. Whether mothers of children with
CHB have marker antibodies that predict future develop-
ment of a specific CTD is not well known.

About 2% of women with antibodies to SSA are at risk of
having a child with CHB10, suggesting that only some anti-
genic subspecificities of the heterogeneous antibodies may
have harmful effects on some fetal heart tissues. According
to previous studies, risk factors for having a child with CHB
have been strong reactions by practically all anti-SSA and
anti-SSB assays and especially the presence of anti-52 kDa
SSA by immunoblot11,12. One of the highest risk factors,
however, has been the birth of a previous child with CHB
(the risk of recurrence is 15–17%)13,14.

In this population-based study from Finland, we sought
answers to the following questions: Are maternal antibodies
to SSA and/or SSB a prerequisite for CHB? How often is
postnatally diagnosed HB associated with maternal anti-
bodies to SSA and/or SSB, suggesting that HB dates from
birth? Do mothers of children with CHB have marker anti-
bodies predicting future development of a specific CTD?
Who has a high or low risk of having a child with CHB?

MATERIALS AND METHODS
Mothers of children with isolated HB. The recruitment of these mothers has
been described8,15. A pediatric cardiologist (ME) sought all children who
had been diagnosed with isolated HB and who were born in Finland
between 1950 and 2000. Children were identified from hospital discharge
registries and pacemaker insertion registries of all 5 university central
hospitals in Finland. The obstetric case records of the mothers and the
hospital records of the neonates, children, and adults were carefully
reviewed. Children were included in the study only if the HB was second
or third-degree and was diagnosed before the age of 16 years, and there
were no intracardiac anatomic malformations considered to be causally
related to HB. Children whose HB had been diagnosed during pregnancy
by ultrasound or by electrocardiogram (ECG) immediately after birth were
defined as having CHB; all others had postnatally diagnosed HB.

Mothers of these children were identified and contacted personally, by
mail and/or by telephone by the responsible rheumatologist (HJ), and
demographic and clinical data were collected according to a protocol that
consisted of 39 items. In addition, all medical records of these mothers
from different hospitals and/or health care centers in Finland were exam-
ined to collect signs, symptoms, and laboratory values suggesting an under-
lying autoimmune disorder and to classify definitive autoimmune diseases.
We identified 78 living mothers of children with CHB and 47 living
mothers of children with postnatally diagnosed HB. Sera for the determi-

nation of immunological tests could be collected from 67 (86%) mothers of
children with CHB and from 37 (78%) mothers of children with postnatally
diagnosed HB a mean of 9.9 years (SD 8.8, range 0–49 yrs) and 22.6 years
(SD 13.1, range 4–47 years) after the index delivery, respectively. Of the 67
mothers of children with CHB, 23 had been described by us and tested for
antibodies to SSA and SSB by recombinant ELISA and immunoblot16. Of
the 37 cases of postnatally diagnosed HB, 15 had been detected after birth
but before the age of 1 year, 13 between ages 1 to 5 years, and 9 between
ages 6 to 16 years. We feel that we identified the majority of all children
diagnosed with isolated HB in Finland, and that we could clinically char-
acterize and collect sera from most mothers of these children.

Controls. Controls with CTD were consecutive parous women attending 2
outpatient rheumatology departments of the Helsinki University Hospital,
and consisted of 90 patients with SLE17, 32 with primary SS18, and 14 with
other CTD (7 MCTD19, 4 scleroderma20, one polymyositis21, and 2 with
fibrosing alveolitis associated with SS and primary biliary cirrhosis, respec-
tively). Healthy controls included 89 parous women without a previously
diagnosed chronic autoimmune disease from the department staff of the
Helsinki University Hospital. All controls had borne at least one child, none
of whom was known to have cardiac conduction abnormalities. Sera from
the patients and controls were stored at –20°C for further testing. In
general, there was only one sample per mother.

Antibody detection. Antibodies to 52 kDa SSA, 60 kDa SSA, and 48 kDa
SSB antigens were assayed by a time-resolved fluoroimmunoassay (TR-
FIA). The wells of the microtiter plates (Greiner Bio-One, Frickenhausen,
Germany) were coated with the respective recombinant human proteins
that are produced as 6×His tag fusion proteins in BL21(DE3) E. coli and
were purified twice using nickel column chromatography22,23 [0.5 µg/ml in
PBS (100 µl/well) at 4°C overnight]. After washing with phosphate
buffered saline, 150 µl of TBS-T buffer (50 mM Tris-HCl, 150 mM NaCl,
0.05% Tween 20, pH 7.6) with 0.1% bovine serum albumin (BSA) and
0.05% Tween 20 was added in the wells and incubated at room temperature
for 1 h to block nonspecific protein binding. After discarding the blocking
solution, test sera diluted 1:40 in TBS-T with 0.1% BSA and positive and
negative control sera were added (125 µl/well), and the wells were incu-
bated on a shaker in humidified chambers at room temperature for 2 h. The
wells were washed with TBS-T, and affinity purified goat anti-human IgG
(Fc-specific; Jackson ImmunoResearch, West Grove, PA, USA) coupled
with Europium-chelate (Delfia, Wallac, Turku, Finland) according to the
instructions of the manufacturer, diluted 1:10,000 in assay buffer (Wallac),
was added in the wells (100 µl/well). After further incubation at room
temperature for 1 h, the wells were washed with TBS-T, enhancer solution
(Wallac) was added in the wells, and fluorescence was read on a Victor
multi-label analyzer (Wallac). Known positive and negative samples were
used to construct standard curves for the assay. The upper reference values
for anti-52 kDA SSA, anti-60 kDa SSA, and anti-48 kDa SSB were set at
the 97th percentile for 74, 70, and 73 healthy controls, respectively.

For the immunoblotting assay we used the Inno-Lia™ ANA test kits
(Innogenetics NV, Ghent, Belgium) as suggested by the manufacturer. For
this assay the sera were diluted 1:200 in the sample diluent, and goat anti-
human IgG labeled with alkaline phosphatase was used as the secondary
antibody. Affinity purified (SSA/Ro 60), synthetic (SmD), or recombinant
(SmB, RNP-70 kDa, RNP-A, RNP-C, SSA/Ro 60, SSB, CenpB, TopoI/Scl-
70, Jo-1/HRS, Ribosomal RNP, and histone proteins) human antigens are
bound to known sites of the test strips. The strips were screened on a
Hewlett Packard Scanjet 6300 C scanner, and the results were analyzed
using Lia-LiPA Interpretation software and Lia-Scan ANA Update Version
1.0-990X. The relative intensities of the staining reactions given by the test
sera as compared to the cutoff control of the kits were expressed as arbi-
trary units (U).

Antinuclear (ANA) and anti-dsDNA antibodies were detected by the
indirect immunofluorescence technique using HEp-2 cells (Nova Lite™
ANA, Inova Diagnostics, San Diego, CA, USA) and Crithidia luciliae cells
(Nova Lite™ dsDNA, Inova) as substrates, respectively.
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Seronegative sera of mothers of CHB children (as determined by the
above assays) were retested in another laboratory (by EC) by ELISA using
affinity purified recombinant antigens, by immunoblotting using MOLT-4
extracts23, and by indirect immunofluorescence on commercially prepared
HEp-2 cell substrates (HEp-2000; Immuno Concepts Inc., Sacramento,
CA, USA) using sera diluted at 1/100 and an Alexa 488 conjugated goat
anti-human Ig was used as described24,25.

Statistical analyses. Nonparametric data were analyzed using the Mann-
Whitney U-test. Spearman’s rank correlation was applied in studying corre-
lations between the assays for anti-SSA and anti-SSB. Odds ratios (OR)
were calculated by confidence interval (CI) analysis. The sensitivities,
specificities, and positive and negative predictive values (PPV and NPV,
respectively) were calculated as indicated in Table 1. All p values were 2-
tailed, and differences at 0.05 were considered significant.

RESULTS
Autoantibodies in mothers of children with CHB. Of 67
mothers of children with CHB, 7 (10%) were negative by all
anti-SSA and anti-SSB assays initially performed (Table 1).

The 7 seronegative sera were retested by ELISA,
immunoblot, and immunofluorescence as described above.
One of the 7 sera was found to have antibodies to 60 kDa
SSA protein by ELISA and was also found to be weakly
positive by immunoblot (60 kDa SSA band). In addition,
one serum sample was found to be positive by the HEp-
2000 test (the patient also had ANA using HEp-2 cells).

In a previous study, we had tested sera from 3 of these 7
initially seronegative mothers and all were found to have
antibodies to SSA and/or anti SSB16.

Altogether, only 3 (4%) of the 67 mothers of children
with CHB were seronegative by all assays performed in this
study or previously. One of the 3 mothers had had grand mal
epilepsy 9 years before the birth of a child with CHB and
had been photosensitive since the birth of her child with
CHB. The remaining 2 seronegative mothers (3%) were
completely asymptomatic 2 and 21 years after the index
delivery, respectively.

Two (3%) of the 67 mothers of children with CHB had

anti-dsDNA. One of them satisfied criteria for SLE 20 years
after the index delivery and had 3 children with CHB
(including concordant identical female twins). The other of
these 2 mothers satisfied criteria for primary SS 2 years after
the index delivery and fulfilled 3 criteria for SLE. Fifty-one
(77%) out of 66 mothers tested for ANA were positive (titers
≥ 320). By immunoblot, one (2%) mother out of 67 had anti-
bodies to RNP 70 kDa, one to Jo-1/HRS, and one to histone
proteins. Excluding anti-SSA and anti-SSB, all other anti-
bodies by immunoblot were negative in these mothers.

Autoantibodies in mothers of children with post-natally
diagnosed HB. Of 37 mothers of children with post-natally
diagnosed HB, 2 (5%) were positive by at least one anti-
SSA or anti-SSB assay. One of these 2 mothers developed
mild symptoms of dry eyes 7 years after the index delivery
and had only a very marginally elevated titer of anti-SSB by
TR-FIA. Her child’s HB was detected in 1991 at the age of
5 years. 

The other of these 2 seropositive mothers had 7 children,
one of whom was diagnosed as having isolated HB in 1961
at the age of 10 years. The mother had high-titer antibodies
to 52 kDa SSA by TR-FIA and immunoblot and to 48 kDa
SSB by TR-FIA. She had an episode of arthritis 4 years
before the index delivery and later developed dry eyes and
was found to have leukopenia.

One (3%) of the 37 mothers of children with post-natally
diagnosed HB had high-titer ANA (≥ 5000) but no anti-
bodies to SSA or SSB. This mother was completely asymp-
tomatic, and her child’s HB was diagnosed at the age of 11
months in 1966. 

Thirty-four (92%) mothers of 37 children with postna-
tally diagnosed HB were negative by all immunological
assays performed in the study.

Antibodies to SSA and SSB in mothers of children with CHB
and in controls. The sensitivities and specificities, PPV, and
NPV of the tests for having a child with CHB are shown in
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Table 1. Prevalence of antibodies to SSA and SSB in 67 mothers of children with CHB and in 136 mothers with
SLE (90), primary SS (32), and other CTD (14) with healthy children. Sensitivity is the rate of true positives
(number of patients with thrombosis  and a positive test result divided by the number of patients with throm-
bosis); specificity is the rate of true negatives (number of patients without thrombosis  and a negative test result
divided by the number of patients without thrombosis); PPV is the number of true positives from all positives;
NPV is the number of true negatives from all negatives.

% Positive (n) CHB Sensitivity, % Specificity, % PPV NPV

Any test 69 (130/188) 60/67 90 42 46 88
Any TR-FIA 65 (128/198) 60/67 90 48 47 90

52 kDa SSA 57 (112/198) 58/67 87 59 52 90
60 kDa SSA 28 (55/198) 28/67 42 79 51 73
48 kDa SSB 43 (84/197) 42/66 64 68 50 79

Any immunoblot 59 (112/189) 59/67 88 57 53 90
52 kDa SSA 56 (106/190) 59/67 88 62 56 90
60 kDa SSA 54 (103/189) 58/67 87 63 56 90
48 kDa SSB 42 (79/189) 46/67 69 73 58 81

CHB: congenital heart block; SLE: systemic lupus erythematosus; TR-FIA: time-resolved fluoroimmunoassay.
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Table 1. In general, TR-FIA and immunoblot were both
sensitive, but immunoblot was more specific. PPV were
somewhat higher by immunoblot than by TR-FIA, but NPV
were similar. Spearman correlation coefficients of the tests
were good (r = 0.506–0.889, p < 0.001).

Table 2 shows that OR for having a child with CHB were
highest among anti-52 kDa and anti-60 kDa SSA by
immunoblot and anti-52 kDa SSA by TR-FIA and lowest by
anti-60 kDa SSA by TR-FIA. In general, OR by immunoblot
were somewhat higher than by TR-FIA.

When the antibody levels of different assays were
compared among each group of patients, no statistically
significant differences were found between mothers of chil-
dren with CHB and mothers with primary SS (p = 0.62–1.03
for TR-FIA and p = 0.70–0.93 for immunoblot). In compar-
ison with SLE and CTD (together, n = 104), mothers of chil-
dren with CHB had significantly higher antibody titers (p <
0.001 for all assays). The immunoblot findings in the
different groups are shown in Figure 1. The figures were
similar by TR-FIA.

DISCUSSION
Are maternal antibodies to SSA and/or SSB a prerequisite
for the development of CHB? Only 3 (4%) out of the 67
mothers in our study had no autoantibodies. One of these 3
mothers had epilepsy and photosensitivity, suggesting an
underlying autoimmune disorder. There were only 2 (3%)
mothers who were totally asymptomatic and who were
negative by all immunological tests performed. It is possible
that these 2 mothers are true seronegative and CHB could be
caused by other mechanisms than those associated with anti-
SSA and/or anti-SSB2.

One explanation for false seronegative CHB could be
that antibodies present in the circulation during the index
pregnancy are nondetectable at another time point many
years after the pregnancy. This, however, is quite rare, since
the antibodies to SSA and SSB are under genetic regula-
tion26, and they have been found to maintain a very stable
profile for many years27,28. Antibody levels may change, but

only very little. Weakly positive sera may become negative,
and just negative may become weakly positive when
retested, which we also found in our study.

Another explanation for seronegativity is that antibodies
to SSA and SSB are determined only once and by insensi-
tive methods. It is also possible that very low concentrations
(repeatedly below detection) of maternal antibodies can
mediate CHB. Thus, according to this study and others1,11,29,
isolated CHB is practically always associated with maternal
antibodies to SSA and/or SSB and, therefore, has a tendency
to recur. True seronegative CHB is rare.

How often is HB diagnosed postnatally dating from
birth? To answer this question more definitively would
require ECG taken at birth on every child who will later
develop HB, which is not possible. We can, however, spec-
ulate on this issue. Since almost all mothers of children with
CHB have autoantibodies and/or at least some symptoms or
signs suggesting an underlying autoimmune disorder, the
complete absence of all these manifestations in a mother
whose child is diagnosed with HB postnatally would
suggest that HB did not date from birth. Conversely, if a
mother whose child is diagnosed with HB postnatally (e.g.,
at the age of 10 years as in a case in our study) has very high
levels of antibodies to SSA and SSB and clinical manifesta-
tions of autoimmune disease, it would strongly suggest that
the HB dated from birth. However, this speculation is self-
fulfilling and does not prove that postnatally diagnosed HB
cannot be congenital if the mother is seronegative. It can be
congenital, and is likely to be congenital, at least in very
young infants, but it is very rarely associated with antibodies
to SSA and/or SSB according to our study.

We found that only 3 (8%) out of the 37 mothers of chil-
dren with postnatally diagnosed HB had elevated levels of
autoantibodies with or without symptoms suggesting a
subclinical maternal autoimmune disease. In these 3
mothers, late detection or possible progression of CHB as a
cause of postnatally diagnosed HB was most obvious. In the
remaining 34 mothers of 37 children with postnatally diag-
nosed HB, all immunological tests performed were negative.

The Journal of Rheumatology 2004; 31:1186

Table 2. Relationship of individual anti-SSA and anti-SSB tests and a history of having a child with CHB (67
mothers of children with CHB, 90 mothers with SLE, 32 with primary SS, and 14 with other CTD).

Test Negative (%) Positive (%) OR (95% CI)

TR-FIA
52 kDa SSA 9/86 (11) 58/112 (52) 9.2 (4.2–20.1)
60 kDa SSA 39/143 (27) 28/55 (51) 2.8 (1.5–5.3)
48 kDa SSB 24/113 (21) 42/84 (50) 3.7 (2.0–6.9)
Any TR-FIA 7/70 (10) 60/128 (47) 7.9 (3.4–18.7)

Immunoblot
52 kDa SSA 8/84 (10) 59/106 (56) 11.9 (5.3–27.2)
60 kDa SSA 9/77 (12) 58/103 (56) 11.0 (5.0–24.4)
48 kDa SSB 21/110 (19) 46/79 (58) 5.9 (3.1–11.3)
Any immunoblot 8/77 (10) 59/112 (53) 9.6 (4.2–21.8)

Any test 7/58 (12) 60/130 (46) 6.2 (2.6–14.8)
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Our findings are in contrast to those of Hubscher, et al3, who
reported that 9 (82%) out of their 11 mothers whose children
were diagnosed with complete HB after birth but before the
age of 3 months had autoantibodies. In our study, 15 cases
of postnatally diagnosed HB were diagnosed between 0 and
12 months of age, but none of them was diagnosed between
0 and 3 months. In those 15 mothers whose children were
diagnosed with HB between 4 and 12 months of age, one
had ANA. We were quite surprised by this finding. We had
expected that most mothers whose children had been diag-
nosed with HB during their first year of life would have had
several immunological abnormalities, but it was not so. The
most likely explanation for the discrepancy between our
results and those of Hubscher, et al is that methods to diag-
nose CHB in the past have been different in Finland and in
Argentina. Since the 1950s, regular checkups for pregnant
women have included measurement of fetal heart rates in
regional maternity welfare centers in Finland. We believe
that third-degree CHB has seldom escaped detection during
pregnancy or at birth in our country even decades ago. In
our series, there are obvious undiagnosed cases, but they are
rare.

Hubscher, et al also reported that out of their 6 mothers
whose children were diagnosed with HB between ages 17
months and 10 years, only one had autoantibodies. This
finding is in good agreement with our results: we found that
only 2 out of 22 mothers whose children were diagnosed
with postnatal HB between 1 and 16 years of age had
autoantibodies. In other studies, the absence of anti-SSA is
mostly restricted to mothers of children with HB diagnosed
after 1 year of age29,30.

What is the etiology of postnatally diagnosed HB in chil-
dren if the disease is not associated with maternal antibodies
to SSA or SSB? Literature data to answer this question are
quite limited. There are occasional reports of atrioventric-
ular block associated with myocarditis, endocarditis,
cardiomyopathy, inherited collagen diseases, different
medications, and rare environmental exposure31. In our
study, we could find no overt explanation for postnatally
diagnosed HB in our children during the clinical followup
and by examining the hospital case records. It therefore
appears that the etiology of HB first detected in childhood is
still, for the most part, a mystery. Postnatally diagnosed HB
in a young infant (< 1–3 years) is more likely to be congen-
ital and may be associated with mass lesions of the
conducting system, e.g., fibroma, rhabdomyoma, or heman-
gioma of the atrial cavity2.

Do mothers of children with CHB have marker anti-
bodies for clearly defined CTD? Only 2 of our mothers had
anti-dsDNA, and, with the exception of anti-SSA and anti-
SSB, practically all other antibodies were negative. These
findings clearly support previous clinical findings that the
majority of mothers of children with CHB have or will later
develop subclinical or overt primary SS8.
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Figure 1. Antibody profiles of sera [quantitative immunoblot for (A) anti-
52 kDa, (B) anti-60 kDa SSA, and (C) anti-48 kDa SSB] from 67 and 37
mothers of children with CHB and postnatally diagnosed HB, respectively,
compared with 14 mothers with CTD, 32 with primary Sjögren’s syndrome
(pSS), and 90 with SLE who had healthy children. No statistical differ-
ences were found between mothers of children with CHB and mothers with
pSS. In comparison with SLE and CTD, mothers of children with CHB had
significantly higher antibody titers by all immunoblot assays (p < 0.001).
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We found increased risk for having a child with CHB was
indicated by maternal primary SS and high levels of anti-
bodies to SSA and SSB, whereas low risk was indicated by
maternal SLE and CTD and undetectable or low levels of
the antibodies. Some individual anti-SSA and anti-SSB
assays gave higher OR than others (especially
immunoblots), but we considered the differences to have
limited clinical significance. Further, we could find no
differences in the antibody levels or specificities between
mothers of children with CHB and mothers with primary
SS. These findings from our population-based study are
similar to those reported by others3,7,10,11,29.

Although antibodies to SSA and/or SSB appear to be
necessary for the development of CHB, it is possible that
they are only an unspecific marker for the disease.
Autoantibodies against M3-type muscarinic receptors have
been described in patients with SS affecting parasympa-
thetic neurotransmission and the function of lacrimal or sali-
vary glands32. It is possible that these or other receptor
antibodies described in patients with primary SS, but not in
SLE, either independent or associated with anti-SSA and/or
SSB, might affect fetal cardiac conduction33.

Antibodies to SSA and/or SSB are not sufficient to cause
CHB. This is clearly shown by the rarity of CHB in seropos-
itive mothers10, and by reports on twins and siblings both
discordant and concordant for CHB34. Thus, there must be
other unknown intrinsic (fetal) or extrinsic (infectious or
chemical) factors that ultimately determine which of the
mothers (usually with moderate to high titer antibodies to
SSA and/or SSB) will have a child with CHB and which of
their children is going to be affected.

In this population-based study, we show that almost all
mothers of children with CHB have antibodies to SSA
and/or SSB, and that HB diagnosed postnatally is very
rarely associated with any maternal autoimmune disorder.
Antibodies to SSA and SSB are marker antibodies for
mothers of children with CHB, confirming previous clinical
studies that found the majority of these mothers have or will
later develop either subclinical or overt primary Sjögren’s
syndrome. There is no unique antibody profile for CHB.
Mothers with primary SS and/or high levels of antibodies to
SSA and/or SSB in nearly all assays are at increased risk of
having a child with CHB, whereas low risk is associated
with maternal SLE and other CTD, and with low levels of
the antibodies.
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