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Clinical Scenario

You are the pediatric cardiologist attending a fetal cardiology
clinic. A 29-year-old G1P0 woman who is 16-weeks pregnant
with known history of systemic lupus erythematosus (and
anti-Ro/SSAþ ) is here forherfirst fetal echocardiogram (echo)
to monitor for the development of a conduction abnormality.
The fetal echo showsnormal fetal heart rate and rhythm, along

with normal cardiac structures and function. There is no
evidence of atrioventricular block, endocardial fibroelastosis,
or cardiomyopathy. The patient lets out a sigh of relief but then
anxiously asks you how long she needs to keep coming in for
fetal echoes to screen for a conduction abnormality. You
outline the weekly monitoring scheme for her and tell her
shewill need to come in even after 24weeks of gestational age
(GA), and she asks, “Why so long?”
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Abstract Objective Maternal anti-Ro (SSA) and/or anti-La (SSB) antibodies are a risk factor for
congenital complete heart block (CHB). Because detailed analysis of the incidence of
CHB after 24 weeks of gestational age (GA) is lacking, we aimed to ascertain the risk of
“later-onset” CHB among offspring of SSA/SSB-positive mothers in the published
literature.
Study Design Using search terms “neonatal lupus heart block” and “autoimmune
congenital heart block” on PubMed and Ovid, we gathered prospective studies of
SSA/SSB-positive mothers with fetal echo surveillance starting from before CHB
diagnosis and retrospective cases of fetal CHB diagnosis after 24 weeks of GA (if there
was prior normal heart rate) or after birth.
Results Ten prospective studies included 1,248 SSA/SSB-positive pregnancies with 24
cases of CHB diagnosed during pregnancy (1.9%). Among these, three (12.5%) were
after 24 weeks—at weeks 25, 26, and 28. Our retrospective studies revealed 50 patients
with CHB diagnosis in late fetal life and neonatal period and 34 in the nonneonatal
childhood period. An additional four cases were diagnosed after age 18 years.
Conclusion Later-onset autoimmune CHB in offspring of SSA/SSB-positive mothers
does occur. Our analysis suggests that prenatal surveillance should continue beyond
24 weeks of GA but is limited by inconsistent published surveillance data.
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Structured Clinical Question

What is the risk of developing “later-onset” congenital com-
plete heart block (CHB) after 24weeks of GA among offspring
of mothers with anti-Ro (SSA) and/or anti-La (SSB) autoanti-
bodies, and for how long should fetal echocardiography
surveillance to detect CHB be continued?

Methods

Phrases “neonatal lupus heart block” and “autoimmune
congenital heart block” were individually searched on both
PubMed and Ovid. The combination of all four searches
resulted in 647 items. We organized relevant studies into
two groups. Group 1 consisted of cases that were followed
prenatally according to a predetermined scheme, and so the
cases would be presumably diagnosed prospectively. Inclu-
sion criteria for this group was SSA/SSB-positive mothers
with heart rate/rhythm screening starting from before diag-
nosis of CHB. Group 2 consisted of retrospective cases with
the following inclusion criteria: (1) diagnosis of CHB in
offspring of SSA/SSB-positive mothers and (2) diagnosis in
fetal life after 24 weeks of GA (if patient was documented to
have a prior normal heart rate) or diagnosis after birth. Those
with fetal diagnosis after 24 weeks of GAwith reported prior
normal heart rate and/or rhythmwould be true indicators of
later-onset CHB. Additionally, we chose to include cases
diagnosed after birth as indicators of possible later-onset
CHB because if onset were truly much earlier, it would have
presumably presented itself during doctors’ visits or with
symptoms. The retrospective cases were often found within
studies that had aims other than specifically elucidating the
timing and onset of CHB. Therefore, each study was carefully
read to select the relevant CHB cases. Then, using the
references of all studies from both groups, we gathered
additional studies with cases that met the above-mentioned
criteria. We ensured that the same patients potentially
reported in different studies were accounted for only once
by considering the time period and site(s) of each study. In
the end, wehad 10 relevant studies of prospectively followed
cases (group 1:►Table 1) and an additional 9 relevant studies
with retrospective cases (group 2: ►Table 2).

Commentary

The presence of SSA and/or SSB autoantibodies is a known risk
factor for the development of congenital CHB.11–17 Maternal
immunoglobulinGantibodies begin crossing theplacenta during
the second trimester and induce an inflammatory response that
results in fibrosis of the cardiac conduction system, resulting in
nonreversible heart block.18–20Most CHB seems to develop (or is
diagnosed) between 18 and 24 weeks of GA. Therefore, most
cliniciansbegin (weekly) fetal echo surveillance at 16 to18weeks
of GA. However, because these autoantibodies are cleared from
the baby’s circulation at around 6 months of life, cardiac injury
could presumably continue to occur late into the baby’sfirst year
of life, eventually resulting in clinically evident heart block.18

Because the incidence of later-onset CHB (> 24 weeks of GA) is

unclear, there is uncertainty as to when it may be safe to stop
surveillance. We conducted a detailed analysis of the published
data to ascertain the risk of later-onset CHB among offspring of
SSA/SSB-positive mothers.

From 10 prospective studies (►Table 11–10), we report
1,248 SSA/SSB-positive pregnancies, from which 24 cases
(1.9%) were diagnosed during the pregnancy. We also report
that among the 24 cases of CHB, 3 cases (12.5%) were
diagnosed at more than 24 weeks—weeks 25, 26, and
28.6–8 The biggest strength of our prospective cases is that
they had fetal monitoring with echoes starting from before
diagnosis of CHB. Therefore, the time of diagnosis is more
likely to represent time of onset. However, there are issues
with each of the cases diagnosed at more than 24 weeks that
raise the concern of whether the time of CHB diagnosis was
truly the time of onset. Ideally, every patient in each of these
prospective studies was monitored every week, but this was
not always the case. The mother of the fetus diagnosed at
25 weeks missed the 23- and 24-week fetal echo.6 The
mother of the fetus diagnosed at 26 weeks had received
intravenous immunoglobulin, and we do not know how this
affected the natural course of the illness.7 For the fetus
diagnosed at 28 weeks,8 the study protocol called for weekly
echoes from 19 to 24weeks, but until 32 weeks if therewas a
prior child with CHB. It is unclear if this fetus had a prior
sibling with CHB. Therefore, we do not know if echoes were
continued until 24 weeks and CHB then diagnosed inciden-
tally at 28 weeks or if the patient truly had weekly echoes up
until time of diagnosis. Additionally, in this study, the true
number of fetal echoes done for each patient and the timing
of the echoes varied tremendously.

Among the retrospective studies (►Table 221–29), 49
patients were diagnosed with CHB in the neonatal period,
1 in the fetal period (with prior mention of normal heart
rate), and 34 in the nonneonatal childhood period,more than
1month of age. An additional four caseswere diagnosed after
age 18 years.27 Many of these cases had no mention of prior
normal heart rate and/or rhythm, making it difficult to know
the true time of CHB onset. However, because they were
diagnosed after birth, they are presumably less likely to have
had onset much earlier since it would have likely presented
itself during doctors’ visits or with symptoms. However, a
single-center retrospective study found that all 33 children
born between 1956 and 1991who had CHB andmaternal SSA
and/or SSB antibodies were diagnosed either antenatally or
on the first day of life,30 providing support that some of our
cases could have been a result of “missed” diagnosis of CHB—
that is, that the CHBwaspresent in the fetus but not detected.
Among the retrospective cases, those that do mention prior
normal heart rate and/or rhythm make a stronger case for
true later onset.22,27,28 Furthermore, the case report showing
a fetus with normal heart rate at 32 weeks of GA who
developed fetal bradycardiawith heart rate of 60 at 34weeks
of GA (confirmed on electrocardiogram at birth to be CHB)
indicates a patient with true later onset.26

Additionally, there were also cases in the retrospective
studies with in utero diagnosis after 24 weeks of GAwithout
any mention of prior heart rate and/or rhythm, which are
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noted in the last column of►Table 2. However, because all of
these cases have no mention of prior normal heart rate
and/or rhythm, we do not know if these were missed
diagnosis of earlier onset or true later onset.

Conclusion

Our prospective cases indicate that later-onset autoimmune
congenital CHB is uncommon. However, our analysis is
limited by incomplete and inconsistent data regarding fetal
echo surveillance. Additionally, our retrospective cases indi-
cate there is some evidence of later-onset congenital CHB,
particularly in cases with reported prior normal heart rate
and/or rhythm before CHB diagnosis. However, unlike the
prospective cases, for the retrospective caseswe do not know
the total number of autoantibody-exposed offspring and
thus cannot comment on its incidence.
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