Hepatobiliary Disease in Neonatal Lupus: Prevalence and Clinical
Characteristics in Cases Enrolled in a National Registry
Lela A. Lee, MD*; Ronald J. Sokol, MD‡; and Jill P. Buyon, MD§
ABSTRACT. Objective. To extend the information
base on the hepatobiliary manifestations of neonatal lupus erythematosus (NLE) with regard to frequency of
occurrence, clinical characteristics, and outcome.
Methods. Review of records from the Research Registry for Neonatal Lupus.
Results. Nineteen (9%) of 219 patients who had NLE
and were enrolled in a national registry had probable or
possible NLE hepatobiliary disease. In 16 cases, hepatobiliary disease occurred in addition to cardiac or cutaneous NLE. In 3 cases, hepatobiliary disease occurred as the
sole clinical manifestation of NLE. Three clinical variants
of hepatobiliary disease were observed: 1) severe liver
failure present during gestation or in the neonatal period,
often with the phenotype of neonatal iron storage disease; 2) conjugated hyperbilirubinemia with mild or no
elevations of aminotransferases, occurring in the first
few weeks of life; and 3) mild elevations of aminotransferases occurring at approximately 2 to 3 months of life.
The prognosis for the children in the last 2 categories is
excellent.
Conclusions. Hepatobiliary disease is a relatively
common finding in NLE and can be the sole clinical
manifestation of NLE. Clinicians should be aware of the
broad range of hepatobiliary disease that may occur in
children with NLE. Pediatrics 2002;109(1). URL: http://
www.pediatrics.org/cgi/content/full/109/1/e11; neonatal
cholestasis, neonatal hepatitis.
ABBREVIATIONS, NLE, neonatal lupus erythematosus; CHB,
congenital heart block.

N

eonatal lupus erythematosus (NLE) is an uncommon autoimmune disease whose principal clinical characteristics are cardiac disease, notably congenital heart block, and cutaneous
lupus lesions.1,2 The principal serologic characteristics of NLE are anti-Ro/SSA and/or anti-La/SSB
maternal autoantibodies, which are transferred
across the placenta and can be detected in the affected child for the first few months of life. During
the past decade, it has become clear that hepatobili-
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ary disease may also occur as a manifestation of
NLE. However, although several hundred cases of
NLE have been reported, there are only a handful of
case reports of NLE hepatobiliary disease.3– 8 Thus,
there is little information about the clinical features
and prognosis of NLE hepatobiliary disease. The
relatively low number of cases reported is surprising
in view of the fact that in the series of approximately
40 cases seen by 1 of the authors, 5 had hepatobiliary
disease in addition to typical cardiac or cutaneous
NLE lesions (L.A.L., personal observation).
A National Research Registry for NLE was established in 1994 to provide a database of potential use
for clinicians, researchers, and affected families. The
present study was performed using the NLE National Research Registry database to address the following questions: 1) How frequently does hepatobiliary disease occur as a manifestation of NLE? 2) What
are the clinical characteristics and outcome of NLE
hepatobiliary disease?
METHODS
Research Registry for Neonatal Lupus
The Research Registry for NLE was established in September
1994 by the National Institute of Arthritis, Musculoskeletal and
Skin Diseases of the National Institutes of Health.9,10 For the
purposes of the registry, NLE is defined as 1) congenital heart
block and anti-Ro/SSA or anti-La/SSB in the child or mother; or
2) cutaneous lesions consistent with NLE and documented by
biopsy, photographs, or evaluation by a dermatologist and antiRo/SSA, anti-La/SSB, or anti-U1RNP in the child or mother (additional details available in Buyon et al9 and Neiman et al11).
Charts in the registry include, if applicable and available, medical
information about the siblings of the affected child (index case).
Every chart in the registry was reviewed, specifically searching
for the following: 1) liver function test results, 2) physical examination documentation of hepatomegaly or jaundice, and 3) additional evaluations performed if hepatobiliary disease was suspected. Cases were not reviewed when documentation for the
diagnosis of NLE was inadequate or medical records were not
available.
Cases classified as representing NLE hepatobiliary disease
were segregated into “probable or definite” and “possible” NLE
hepatobiliary disease. Cases were classified as “probable or definite” when the clinical and laboratory findings were consistent
with previously reported cases of hepatobiliary disease in NLE.
Cases that were classified as “possible” had a clinical course or
laboratory findings distinct from that previously reported for NLE
hepatobiliary disease.

RESULTS
Categorization of Cases

Of 219 charts that were reviewed (Fig 1), 39 patients were identified as potentially having hepatobiliary disease, based on abnormal liver function
tests, jaundice or hepatomegaly on physical exami-
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Fig 1. Categorization of hepatobiliary disease in
cases reviewed from the Research Registry for Neonatal Lupus.

nation, or medical record or questionnaire notation
of hepatobiliary disease. Of these 39 patients, 27 had
elevated bilirubin levels, 1 had jaundice but without
the bilirubin level stated, 4 had aminotransferase
elevations with normal bilirubin levels, 3 had a history of hepatitis or liver disease noted in the questionnaire, 1 had an ultrasound examination showing
hepatomegaly, and 3 had abnormal liver findings on
autopsy. There were 180 cases for which there was
no clinical evidence noted of hepatobiliary disease.
In most of these cases, no specific information was
given concerning liver function tests.
Eighteen of the 39 cases were excluded from additional analysis because they represented definite or
possible physiologic unconjugated hyperbilirubinemia. In 7 cases, the hyperbilirubinemia was demonstrated to be unconjugated; in 11 additional cases,
the bilirubin was not fractionated. In general, these
cases were identified within the first few days of life
and subsequent comments concerning jaundice or
bilirubin levels did not appear in the chart. For the
purposes of this study, the 11 cases without bilirubin
fractionation are considered to have physiologic unconjugated hyperbilirubinemia, although some of
these may have had conjugated hyperbilirubinemia.
Two patients had liver disease unrelated to NLE:
in 1 case, the liver biopsy was consistent with glycogen storage disease; in the other, hepatitis was noted
after age 1, an age of onset inconsistent with disease
activity attributable to NLE.
Of the 19 remaining cases, 11 were considered to
represent probable or definite NLE hepatobiliary disease and 8 possible NLE hepatobiliary disease. Most
of the cases that were classified as “possible” had
moderate elevations of aminotransferases in the absence of an alternative explanation.
NLE Hepatobiliary Disease Characteristics

Eleven patients were girls, and 8 were boys. There
was no apparent association between hepatobiliary
2 of 4

disease and a specific clinical manifestation of NLE.
Seven patients had congenital heart block (CHB), 8
had cutaneous NLE, and 1 had both CHB and cutaneous NLE. In 3 patients, hepatobiliary disease occurred as the sole clinical manifestation of NLE.
(These data are shown separately for the “probable
or definite” versus the “possible” NLE hepatobiliary
disease groups in Table 1.)
For the 3 children who had hepatobiliary disease
as their sole manifestation of NLE, the diagnosis of
NLE was considered because a sibling was thought
to have NLE and the mother had anti-Ro/SSA autoantibodies. In 1 case, the sibling had died at 24
weeks’ gestation of what a parent indicated was a
problem with the heart. Although the presence of
maternal anti-Ro/SSA autoantibodies was confirmed, medical records neither substantiated nor
negated the diagnosis of heart block, and diagnosis
of the index case was deemed to be indefinite. The
other 2 cases of isolated hepatobiliary disease were
siblings. The index case in that family had definite
NLE with CHB. The subsequent 2 children were
normal. The fourth child—and the first to have hepatobiliary disease—was noted to have liver failure at
2.5 weeks of age and died at 7 weeks of age (for the
full case report, see Schoenlebe et al5). The fifth
child—and the second sibling to have hepatobiliary
disease— died at 6 days of age with hepatic failure.

TABLE 1.
Gender and Clinical Manifestations of NLE in
Cases Categorized as Probable or Definite NLE Hepatobiliary
Disease and Possible NLE Hepatobiliary Disease
Probable/Definite Possible
Total
Female:male
CHB
Cutaneous NLE
CHB ⫹ cutaneous NLE
Neither CHB nor cutaneous NLE
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11
8:3
4
4
0
3

8
3:5
3
4
1
0

These 19 cases represent a spectrum of hepatobiliary disease, ranging from fulminant liver failure to
cholestatic liver disease to mild aminotransferase elevations. Six children had severe liver disease and
died, either during gestation or within a few days or
weeks after birth. In 4 of the 6 fatal cases, including
the 3 with hepatobiliary disease as the sole manifestation of NLE, the liver pathology was consistent
with neonatal iron storage disease (also termed “neonatal hemochromatosis”). In 1 case, the histologic
findings were severe bile stasis and fibrotic hepatic
atrophy, and in the sixth case (classified as “possible” NLE hepatobiliary disease), the histologic findings were massive coagulation necrosis of virtually
all hepatocytes.
The 13 nonfatal cases either were noted to have
resolution of hepatobiliary disease or had no specific
notation about hepatobiliary function on follow-up.
In 5 cases, the presentation was cholestasis, with
conjugated hyperbilirubinemia but mild or no aminotransferase elevation. These cases generally presented within the first few weeks of life. In 6 cases,
aminotransferase elevations, usually moderate (2–3
times the upper limit of normal), were noted without
significant elevation of bilirubin and with no other
explanation for the aminotransferase abnormality.
These cases generally were detected at 2 to 3 months
of life. In 1 case, classified as “possible” NLE hepatobiliary disease, liver disease was noted on the
questionnaire but not otherwise described. In 1 additional case, also classified as “possible,” no laboratory test results were available except for an ultrasound, which noted significant hepatomegaly. In
both of these last cases, the child had NLE skin
disease without cardiac disease.
In the group of children who died (n ⫽ 6), 2 were
boys and 4 were girls; 4 had CHB and 2 had no other
findings of NLE; and 3 were black and 3 were white.
In the group of children who lived (n ⫽ 13), 6 were
boys and 7 were girls; 4 had CHB, 8 had skin lesions,
and 1 had both CHB and skin lesions; and 10 were
white, 2 were Hispanic, and 1 was Asian.
Subsequent Pregnancies

In the families of the 19 children with probable or
possible NLE hepatobiliary disease, there were 5
pregnancies subsequent to that of the index case.
Four of these pregnancies resulted in a healthy child
with no manifestations of NLE noted. However, a
male child, born subsequent to the birth of his female
sibling who had neonatal iron storage, developed the
same condition. His course was even more advanced
in severity than that of his sibling, with an abnormal
coagulation profile noted at age 2 days and death at
age 6 days.
DISCUSSION

In our review of the literature, we found 14 cases
of NLE hepatobiliary disease.3– 8,12–14 Although the
small number of cases reported seems to indicate
that hepatobiliary disease is uncommon, our clinical
impression was that this is an underestimate of the
prevalence of hepatobiliary involvement in NLE. The
results of this study confirm that approximately 10%

of cases of NLE have significant hepatobiliary involvement.
Cardiac NLE and cutaneous NLE commonly occur
in the absence of other findings of NLE. Indeed, it is
remarkable that cardiac and cutaneous NLE coexist
so infrequently. Only approximately 10% of cases in
the national registry have both cardiac and cutaneous disease. Given the frequency with which NLE
manifests as disease of only 1 organ system, it would
be surprising if hepatobiliary disease did not occasionally occur in the absence of other findings of
NLE. However, to our knowledge, only 2 such cases
have been previously reported, 1 of which is also
included in this article.5,7
This study is subject to several caveats. First, in
some cases, the child’s NLE was diagnosed retrospectively. Thus, evidence for NLE hepatobiliary disease may not have been sought. Second, hepatobiliary disease may not be commonly recognized as a
clinical manifestation of NLE and so may have been
underreported. Third, jaundice is a common condition in newborns; thus, healthy-appearing children
with jaundice may have been assumed to have physiologic jaundice of the newborn. Fourth, hepatomegaly and liver function test abnormalities may be attributed to congestive heart failure in children with
cardiac NLE. Fifth, infants who are not visibly jaundiced typically do not undergo investigation for
hepatobiliary disease. Therefore, for most cases in
the registry, data are not available concerning liver
function tests. The effect of all of the above is to
underestimate the frequency of hepatobiliary disease
in the NLE population. Thus, the data presented in
this report should be viewed as representing the
minimal prevalence of hepatobiliary disease in NLE.
It is remarkable that in 4 cases, the clinical and
histologic phenotype was that of neonatal iron storage disease, also referred to as “neonatal hemochromatosis.” This condition, unrelated to hemochromatosis of adults, is of uncertain cause.15 It may be a
phenotype resulting from any of a number of different causes.15–17 The observation of a clinical and
histologic picture consistent with neonatal iron storage disease in 4 children in this series may indicate
that NLE should be sought in “idiopathic” cases of
neonatal iron storage disease.
There were no clear-cut prognostic indicators for
severe hepatobiliary disease. In comparing the group
of 6 children who died with the 13 children who
lived, it is not surprising that cutaneous NLE lesions
are underrepresented in the children who died, as
the skin lesions would not generally have had time to
develop. The overrepresentation of black children in
the group of children who died raises the possibility
that ethnicity may be a risk factor for severe disease.
However, the small number of children in the group
with severe disease precludes a definite conclusion
about ethnicity and prognosis.
CONCLUSION

Nineteen (9%) of 219 patients who had NLE and
were enrolled in a national registry had probable or
possible NLE hepatobiliary disease. In 16 patients,
hepatobiliary disease occurred in addition to cardiac
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or cutaneous NLE. In 3 patients, hepatobiliary disease occurred as the sole clinical manifestation of
NLE. Three clinical variants of hepatobiliary disease
were apparent in this series: 1) severe liver failure
present during gestation or in the neonatal period,
often with the phenotype of neonatal iron storage
disease; 2) conjugated hyperbilirubinemia with mild
or no elevations of aminotransferase, occurring in the
first few weeks of life; and 3) mild elevations of
aminotransferase occurring at approximately 2 to 3
months of life. The prognosis for the children in the
last 2 categories is excellent.
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