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ABSTRACT

Neonatal lupus erythematosus (NLE) is a rare autoimmune condition caused by
transplacental passage of maternal IgG autoantibodies to the fetus. It often presents with
erythematous annular lesions on the scalp and periorbital area that appear after exposure to
sunlight. Clinicians should be aware of the broad manifestations of neonatal lupus
erythematosus, including cutaneous, cardiac, hematologic, hepatic and neurological
manifestations. We present a case of cutaneous neonatal lupus erythematosus with rare
central nervous system findings and perform a literature review on the subject.

CASE REPORT

A 3-month-old female patient with a past
medical history of premature birth (34 weeks)
and intrauterine growth restriction, initially
presented to the Emergency Department due
to concern over poor feeding and labored
breathing. While in the ED, the patient
arrested, requiring cardiopulmonary
resuscitation and intubation, and was
subsequently admitted to the intensive care
unit. The patient’s presenting symptoms were
accompanied by a rash which had appeared
following minimal sun exposure 6 weeks prior
to presentation. The patient had no family
history of diagnosed autoimmune disorders,
although the mother experienced a facial
rash during pregnancy and had a history of
recurrent miscarriages, frequent dental
caries, and chronic dry eyes, consistent with
Sjogren's syndrome-like symptoms.

Physical examination was remarkable for thin
scaly pink annular papules and plaques on
the scalp, forehead, malar cheeks, arms,
trunk, and extremities (Figure 1). A punch
biopsy demonstrated vacuolar interface
dermatitis,  dyskeratosis, and focally
increased mucin (Figure 2 & 3). Lab work
was remarkable for the presence of anti-SSA
and anti-SSB antibodies, as well as elevated
anticardiolipin and B2 glycoprotein
antibodies. The histologic findings and
laboratory abnormalities confirmed the
diagnosis of neonatal lupus erythematosus.
Increased levels of alanine transaminase (60,
normal range 0-40 U/L) and aspartate
transaminase (97, normal range 1-40] U/L)
were also present. Ultrasound of the head
showed enlargement of extra-axial CSF
spaces, with subsequent CT imaging of the
brain noted widened subarachnoid space,
diffuse white matter atrophy and chronic
bilateral hygromas. These findings were
confirmed with an MRI of the brain, which
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revealed volume loss of both grey and white
matter, widened subarachnoid space and
bilateral ~ subdural  collections. Brain
myelination was found to be normal for the
patients age and no evidence of
vasculopathy was found. Further workup for
Menke’s disease and glutaric aciduria was
negative. A neonatal crisis panel showed no
genetic abnormalities, though an inherited
variant of uncertain significance in the IGF1R
gene was found. No evidence of arrhythmia
or conduction disease on ECG or telemetry
were found, and an ophthalmological exam
which showed no inflammation of the optic
nerve.

Flgure 1. Thin scaly pink annular papules and
plagues on the scalp, forehead, malar cheeks,
arms, trunk, and extremities
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Figure 2. Vacuolar interface dermatitis,
dyskeratosis, and focally increased mucin

| ure 3. CIoser view of puch biopsy

NEONATAL LUPUS ERYTHEMATOSUS

Neonatal lupus erythematosus (NLE) is an

autoimmune disease caused by
transplacental passage of maternal 1gG
autoantibodies against intracellular
ribonucleoproteins Ro (SSA) and/or La (SSB)
to the fetus. The pathogenesis of NLE is
unclear, although evidence suggests the
maternal antibodies bind to specific cells in
neonatal organs and cause inflammation.
The inflammation can progress to fibrosis
and calcification, especially in the conduction
system of the heart.! The passive antibodies
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are most frequently associated with maternal
systemic lupus erythematosus (SLE) or
Sjogren’s syndrome, but are often present in
the absence of maternal autoimmune
disease or autoimmune-like symptoms.?
Approximately 50% of asymptomatic mothers
with these autoantibodies end up developing
symptoms  suggestive of autoimmune
disease within years of delivery, with the
most common symptoms being dry eyes, dry
mouth, Raynaud’s syndrome, or rashes.?

NLE most commonly causes cutaneous and
cardiac manifestations, though hepatic,*
neurologic,® and hematologic® manifestations
have been described. Complete heart block
is a serious complication of NLE that can
develop before or after the time of
diagnosis.”® Most clinical manifestations of
the disease progressively resolve as the
transferred maternal antibodies are cleared
and disappear 6-9 months after birth.%10

After excluding conditions that present
similarly, the diagnosis of NLE is established
when compatible clinical manifestations and
anti-Ro (SSA), anti-La (SSB), or anti-
ribonucleoprotein  (RNP) antibodies are
present. The anti-Ro (SSA) antibody targets
proteins of the Ro family, namely Ro52 and
Ro60. R052 is a regulatory protein that
negatively moderates the inflammatory
response. Acting separately from Ro052,
Ro60 regulates the fate of misfolded RNA
within cells.'* The anti-La (SSB) antibody
targets the La protein, which is involved in
numerous aspects of RNA metabolism.1213
Cases of NLE with anti-Ul RNP (small
nuclear ribonucleoproteins) antibodies and
no anti-Ro (SSA) or anti-La (SSB) have been
reported and typically present with cutaneous
findings and lack cardiac manifestations.*4>

The cutaneous manifestations of NLE
commonly involve erythematous annular
lesions or arcuate macules with slight central
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atrophy and raised active margins with a
predilection for the scalp and periorbital area
(Figure 1).1® The distinctive periorbital
distribution is often described as an ‘owl eye’
or ‘eye mask’ appearance.l’ The lesions
occasionally exhibit scaling and sometimes
affect the palms, soles, or diaper area.'81®
Cutaneous manifestations may be present at
delivery but are most often observed after
exposure to ultraviolet light anywhere from a
few days to weeks after birth.2° Though
uncommon, prominent lesions may undergo
blistering or crusting. Lesions are typically
nonscarring and remain for a few weeks to
months before resolving, though atrophic
lesions may persist even after the levels of
maternal antibodies  have  fallen.'’
Approximately 10% of NLE patients may
exhibit telangiectasia on the face or genitals
between 6 and 12 months of age.?!

The polycyclic skin lesions of NLE can
present similarly to urticaria, tinea corporis,
seborrheic dermatitis, annular erythemas of
childhood, Langerhans cell histiocytosis, and
autoinflammatory  syndromes.  Urticarial
lesions are raised, pruritic, and
erythematous, and can be distinguished from
NLE lesions by their transient nature and
raised centers. In contrast to urticarial
lesions, NLE lesions tend to have atrophied
center.’? Lesions of NLE can be
distinguished from tinea corporis by having
less scale and absent fungal hyphae on a
potassium hydroxide (KOH) preparation of
skin scrapings.?? In addition to its typical
manifestation of non-inflammatory greasy
yellow scales on the scalp, informally referred
to as “cradle cap,” seborrheic dermatitis can
manifest as yellow greasy scales on the face
that are accompanied by erythematous,
scaly, salmon-colored plaques. The latter
manifestation may appear similarly to NLE
lesions, though NLE lesions are less scaly
and darker purple in color.??23
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Annular erythemas of childhood are rare
diseases such as erythema annulare
centrifugum, familial annular erythema,
erythema multiforme, and annular erythema
of infancy. These diseases can be
differentiated from cutaneous NLE by their
migrating course, lack of central atrophy,
presence of peripheral lesions, long duration,
and unusual history of new lesion
development after the disappearance of
lesions at different locations.?*

Langerhans cell histiocytosis may present
with pustular, purpuric, petechial, vesicular,
or papulonodular lesions, and may appear
similar to those of NLE. The majority of
patients with Langerhans cell histiocytosis
are found to have multi-system disease
affecting the liver, spleen, and/or bone.
Additionally, skin biopsy will distinguish
lesions of Langerhans cell histiocytosis from
those of NLE.?2:25

Autoinflammatory diseases may closely
resemble cutaneous NLE manifestations, but
commonly  present with  multisystem
involvement and severe fevers.
Autoinflammatory diseases most likely to
resemble NLE include stimulator of interferon
genes (STING)-associated vasculopathy
with onset in infancy (SAVI), chronic atypical
neutrophilic dermatitis with lipodystrophy and
elevated temperature syndrome (CANDLE
syndrome), autoinflammation and PLCG2-
associated antibody deficiency and immune
dysregulation (APLAID), and Clqg
deficiency.??:26

The histopathological findings of NLE skin
lesions commonly resemble those of
subacute cutaneous lupus erythematosus
and include vacuolar alterations at the
dermo-epidermal interface and adnexal
structures.?’ Urticaria-like lesions that have
superficial and deep perivascular and
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periadnexal lymphocytic infiltrates can also
occur.?’

Hepatic manifestations of NLE range from
liver failure and hepatitis to asymptomatic
elevated liver enzymes, cholestasis, and mild
hepatosplenomegaly.**” Hyperbilirubinemia
and increased liver transaminases can
occasionally be the only presentation of
NLE.?8 When NLE causes liver failure in utero
or at birth, the clinical presentation is similar
to that of neonatal storage disease or
neonatal  hemochromatosis.!”  Hepatic
manifestations other than liver failure are
associated with a good prognosis and
undergo spontaneous resolution with no
long-term sequelae.!’

Though uncommon, neurologic
manifestations of NLE such as
hydrocephalus and macrocephaly have been
described.®> Imaging with CT scans has
shown that infants with NLE can have
reduced attenuation of white matter,
increased subarachnoid space,
ventriculomegaly, and basal ganglia
calcifications, with normal grey matter.22°
There is currently no literature on brain MRIs
in infants with NLE.? A case of abnormal
periventricular white matter signals on MRI.
in a patient with a history of NLE has been
reported, though the patient was 3 years
old.%° Transient and permanent
vasculopathies of the central nervous system
due to NLE have also been reported, though
these findings are less common.3! Despite
CT findings, clinical findings of neurologic
disease are typically absent, though spastic
paraparesis, myelopathy, focal seizure, and
hydrocephalus have been reported.?3° The
neurological imaging findings in our patient
are unique because volume loss of grey
matter was present, in addition to the
previously reported findings of white matter
volume loss, widened subarachnoid space,
and bilateral subdural collections on imaging.
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The mechanism for these subclinical central
nervous system findings remains unclear, but
it is likely a transient phenomenon that occurs
due to maternal antibodies.*°

Congenital heart block is a well-known and
serious complication of NLE, as the mortality
rate for complete congenital heart block is 4%
to 29%.3233 |n fact, many cases of NLE are
diagnosed after noting bradycardia in the
fetus or newborn.! Heart block, which occurs
due to autoimmune injury and secondary
fibrosis of the atrioventricular (AV) node and
its surrounding tissue, usually happens in
utero during the second or third trimester.
Cases of first- or second-degree heart block
progressing to complete heart block have
been reported.3* While non-cardiac
manifestations of NLE are generally transient
and fade as maternal antibodies are cleared
from the blood, the effects on the conduction
system are permanent. Approximately two-
thirds of patients with autoimmune congenital
heart block receive a pacemaker before
reaching adulthood.3®

Though congenital heart block is the most
widely recognized cardiac manifestation of
NLE, many other cardiac manifestations
have been recognized. These other cardiac
manifestations include diffuse myocardial
disease, structure defects, and other
electrophysiologic anomies.?? Diffuse
myocardial disease can occur with or without
conduction disturbances, suggesting it may
be a separate manifestation from the
congenital heart block manifestation of
NLE.3¢ While heart block is often diagnosed
before or at birth, myocardial disease may
not be detected until months or years after
birth.'” The clinical symptoms of diffuse
myocardial disease may be severe enough to
persist despite pacemaker therapy and can
lead to heart failure, death, or
transplantation.3”38  Structural congenital
heart defects, including patent ductus
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arteriosus, atrial and ventricular septal
defects, and semilunar and atrioventricular
valvular abnormalities, have been reported to
occur in 16-42% of patients with congenital
heart block.39:40 Ad(ditional
electrophysiological abnormalities include
transient and persistent sinus node
dysfunction, prolonged QT interval,
ventricular and junctional tachycardia, and
atrial flutter.374%

Typical hematological manifestations of NLE
include anemia, neutropenia, or
thrombocytopenia.® The incidence of
hematological manifestations of NLE may be
underestimated, as it is not routine for healthy
infants to undergo complete blood counts.
Thrombocytopenia is the most common
hematological manifestation, which occurs in
at least 10% or cases.*”? The
thrombocytopenia is transient and typically of
no clinical importance, though one case of
gastrointestinal bleeding had been attributed
to NLE-associated thrombocytopenia in
1999.4% Neutropenia is less commonly
reported and may be associated specifically
with the anti-Ro (SSA) antibody.** Of note, no
cases of neonatal sepsis occurred in the
children with neutropenia.® A few cases of
pancytopenia have also been reported.4>:46

CONCLUSION

Neonatal Lupus Erythematosus (NLE) is an
autoimmune disorder caused by the
transplacental passage of maternal anti-
SSA/SSB antibodies to the fetus. NLE
frequently demonstrates cutaneous and
cardiac manifestations, although clinicians
should be aware of hematologic, hepatic, and
neurologic manifestations. Most clinical
manifestations of NLE progressively resolve
as the maternal antibodies are cleared and
tend to disappear 6-9 months after birth (with
the exception of congenital heart block). CT
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imaging of infants with NLE has
demonstrated attenuation of white matter,
increased subarachnoid space,
ventriculomegaly, and basal ganglia
calcifications with normal grey matter. MRI
performed on our patient revealed unique
findings of grey matter volume loss in
addition to bilateral subdural collections.
While the significance of these MRI findings
is unknown at this point, serial MRIs in the
future may clarify potential implications.

Conflict of Interest Disclosures: None
Funding: None

Corresponding Author:
Taylor Bullock, MD
Department of Dermatology
Cleveland Clinic Foundation
9500 Euclid Ave

Cleveland, OH 44195
Email: bulloct3@ccf.org

References:

1. Friedman D, Duncanson L, Glickstein J,
Buyon J. A review of congenital heart block.
Images Paediatr Cardiol. Jul 2003;5(3):36-
48.

2. Chen CC, Lin KL, Chen CL, Wong AM,
Huang JL. Central nervous system
manifestations of neonatal lupus: a
systematic review. Lupus. Dec
2013;22(14):1484-8.
doi:10.1177/0961203313509294

3. Rivera TL, I1zmirly PM, Birnbaum BK, et al.
Disease progression in mothers of children
enrolled in the Research Registry for
Neonatal Lupus. Ann Rheum Dis. Jun
2009;68(6):828-35.
doi:10.1136/ard.2008.088054

4, Shahian M, Khosravi A, Anbardar MH. Early
cholestasis in neonatal lupus erythematosus.
Ann Saudi Med. Jan-Feb 2011;31(1):80-2.
doi:10.4103/0256-4947.70569

5. Boros CA, Spence D, Blaser S, Silverman
ED. Hydrocephalus and macrocephaly: new
manifestations of neonatal lupus
erythematosus. Arthritis Rheum. Mar 15
2007;57(2):261-6. doi:10.1002/art.22543

6. Lee LA. Transient autoimmunity related to
maternal autoantibodies: neonatal lupus.

(c) 2022 THE AUTHORS. Published by the National Society for Cutaneous Medicine.

10.

11.

12.

13.

14.

15.

SKIN

Autoimmun Rev. Apr 2005;4(4):207-13.
doi:10.1016/j.autrev.2004.11.003

Izmirly PM, Saxena A, Sahl SK, et al.
Assessment of fluorinated steroids to avert
progression and mortality in anti-SSA/Ro-
associated cardiac injury limited to the fetal
conduction system. Ann Rheum Dis. Jun
2016;75(6):1161-5.
doi:10.1136/annrheumdis-2015-208311
Izmirly PM, Saxena A, Kim MY, et al.
Maternal and fetal factors associated with
mortality and morbidity in a multi-racial/ethnic
registry of anti-SSA/Ro-associated cardiac
neonatal lupus. Circulation. Nov 1
2011;124(18):1927-35.
doi:10.1161/circulationaha.111.033894
Cimaz R, Spence DL, Hornberger L,
Silverman ED. Incidence and spectrum of
neonatal lupus erythematosus: a prospective
study of infants born to mothers with anti-Ro
autoantibodies. J Pediatr. Jun
2003;142(6):678-83.
doi:10.1067/mpd.2003.233

Vanoni F, Lava SAG, Fossali EF, et al.
Neonatal Systemic Lupus Erythematosus
Syndrome: a Comprehensive Review. Clin
Rev Allergy Immunol. Dec 2017;53(3):469-
476. doi:10.1007/s12016-017-8653-0
Strandberg L, Salomonsson S, Bremme K,
Sonesson S, Wahren-Herlenius M. Ro52,
R060 and La IgG autoantibody levels and
R052 1gG subclass profiles longitudinally
throughout pregnancy in congenital heart
block risk pregnancies. Lupus.
2006;15(6):346-53.
doi:10.1191/0961203306lu23090a

Yoshimi R, Ueda A, Ozato K, Ishigatsubo Y.
Clinical and pathological roles of Ro/SSA
autoantibody system. Clin Dev Immunol.
2012;2012:606195.
doi:10.1155/2012/606195

Gleicher N, Elkayam U. Preventing
congenital neonatal heart block in offspring of
mothers with anti-SSA/Ro and SSB/La
antibodies: a review of published literature
and registered clinical trials. Autoimmun Rev.
Sep 2013;12(11):1039-45.
doi:10.1016/j.autrev.2013.04.006

Provost TT, Watson R, Gammon WR,
Radowsky M, Harley JB, Reichlin M. The
neonatal lupus syndrome associated with
U1RNP (nRNP) antibodies. N Engl J Med.
Apr 30 1987;316(18):1135-8.
doi:10.1056/nejm198704303161807

Sheth AP, Esterly NB, Ratoosh SL, Smith JP,
Hebert AA, Silverman E. ULRNP positive

March 2023  Volume 7 Issue 2

654



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

neonatal lupus erythematosus: association
with anti-La antibodies? Br J Dermatol. Apr
1995;132(4):520-6. d0i:10.1111/j.1365-
2133.1995.tb08705.x

Shiiya C, Ota M. Facial Rash, Fever, and
Anemia in a Newborn. Jama. May 23
2017;317(20):2125-2126.
doi:10.1001/jama.2017.3058

Lee LA. Neonatal lupus: clinical features and
management. Paediatr Drugs. 2004;6(2):71-
8. d0i:10.2165/00148581-200406020-00001
Sommer LL, Manders SM. Seeing double:
annular diaper rash in twins. Pediatr
Dermatol. May-Jun 2015;32(3):410-3.
doi:10.1111/pde.12508

See A, Wargon O, Lim A, Sugo E, Le K.
Neonatal lupus erythematosus presenting as
papules on the feet. Australas J Dermatol.
Aug 2005;46(3):172-6. d0i:10.1111/j.1440-
0960.2005.00173.x

Silverman E, Jaeggi E. Non-cardiac
manifestations of neonatal lupus
erythematosus. Scand J Immunol. Sep
2010;72(3):223-5. doi:10.1111/j.1365-
3083.2010.02443.x

Guinovart RM, Vicente A, Rovira C, Sufiol M,
Gonzélez-Ensefat MA. Facial telangiectasia:
an unusual manifestation of neonatal lupus
erythematosus. Lupus. Apr 2012;21(5):552-
5. d0i:10.1177/0961203311430701
Silverman E. Neonatal lupus. In: Textbook of
pediatric rheumatology, Cassidy JT, Petty RE
(Eds), WB Saunders, Philadelphia 2001.
p.456.

Savino F, Viola S, Tarasco V, Locatelli E,
Ricagni A, Coppo P. Neonatal lupus
erythematosus: a cutaneous cases based
update. Ital J Pediatr. Jan 7 2016;42:1.
doi:10.1186/s13052-015-0208-5

Baselga E, Torrelo A. Inflammatory and
Purpuric Eruptions. Neonatal Dermatology.
Copyright © 2008 Elsevier Inc. All rights
reserved.; 2008:311-42.

Lau L, Krafchik B, Trebo MM, Weitzman S.
Cutaneous Langerhans cell histiocytosis in
children under one year. Pediatr Blood
Cancer. Jan 2006;46(1):66-71.
doi:10.1002/pbc.20479

Bonnekoh H, Butze M, Kallinich T, Kambe N,
Kokolakis G, Krause K. Spectrum of Genetic
Autoinflammatory Diseases Presenting with
Cutaneous Symptoms. Acta Derm Venereol.
Mar 25 2020;100(7):adv00091.
doi:10.2340/00015555-3427

Pefate Y, Guillermo N, Rodriguez J, et al.
Histopathologic characteristics of neonatal

28.

29.

30.

31.

32.

33.

34.

35.

36.

SKIN

cutaneous lupus erythematosus: description
of five cases and literature review. J Cutan
Pathol. Jun 2009;36(6):660-7.
doi:10.1111/j.1600-0560.2008.01136.x
Tahernia L, Alimadadi H, Tahghighi F, Amini
Z, Ziaee V. Frequency and Type of Hepatic
and Gastrointestinal Involvement in Juvenile
Systemic Lupus Erythematosus.
Autoimmune Dis. 2017;2017:8097273.
doi:10.1155/2017/8097273

Zuppa AA, Riccardi R, Frezza S, et al.
Neonatal lupus: Follow-up in infants with anti-
SSA/Ro antibodies and review of the
literature. Autoimmun Rev. Apr
2017;16(4):427-432.
doi:10.1016/j.autrev.2017.02.010

Prendiville JS, Cabral DA, Poskitt KJ, Au S,
Sargent MA. Central nervous system
involvement in neonatal lupus
erythematosus. Pediatr Dermatol. Jan-Feb
2003;20(1):60-7. doi:10.1046/].1525-
1470.2003.03014.x

Saini AG, Sankhyan N, Bhattad S, Vyas S,
Saikia B, Singhi P. CNS vasculitis and stroke
in neonatal lupus erythematosus: a case
report and review of literature. Eur J Paediatr
Neurol. May 2014,;18(3):444-8.
doi:10.1016/j.ejpn.2014.01.007

Capone C, Buyon JP, Friedman DM,
Frishman WH. Cardiac manifestations of
neonatal lupus: a review of autoantibody-
associated congenital heart block and its
impact in an adult population. Cardiol Rev.
Mar-Apr 2012;20(2):72-6.
doi:10.1097/CRD.0b013e31823c808b
Balmer C, Fasnacht M, Rahn M, Molinari L,
Bauersfeld U. Long-term follow up of children
with congenital complete atrioventricular
block and the impact of pacemaker therapy.
Europace. Oct 2002;4(4):345-9.
doi:10.1053/eupc.2002.0266

Askanase AD, Friedman DM, Copel J, et al.
Spectrum and progression of conduction
abnormalities in infants born to mothers with
anti-SSA/Ro-SSB/La antibodies. Lupus.
2002;11(3):145-51.
doi:10.1191/0961203302lul730a

Friedman DM, Rupel A, Glickstein J, Buyon
JP. Congenital heart block in neonatal lupus:
the pediatric cardiologist's perspective. Indian
J Pediatr. Jun 2002;69(6):517-22.
doi:10.1007/bf02722656

Nield LE, Silverman ED, Smallhorn JF, et al.
Endocardial fibroelastosis associated with
maternal anti-Ro and anti-La antibodies in
the absence of atrioventricular block. J Am

March 2023  Volume 7 Issue 2

(c) 2022 THE AUTHORS. Published by the National Society for Cutaneous Medicine. 655



37.

38.

39.

40.

41.

42.

43.

44,

45,

Coll Cardiol. Aug 21 2002;40(4):796-802.
doi:10.1016/s0735-1097(02)02004-1

Hornberger LK, Al Rajaa N. Spectrum of 46.

cardiac involvement in neonatal lupus. Scand
J Immunol. Sep 2010;72(3):189-97.
doi:10.1111/j.1365-3083.2010.02437.x
Jaeggi ET, Hamilton RM, Silverman ED,
Zamora SA, Hornberger LK. Outcome of
children with fetal, neonatal or childhood
diagnosis of isolated congenital
atrioventricular block. A single institution's
experience of 30 years. J Am Coll Cardiol.
Jan 2 2002;39(1):130-7. doi:10.1016/s0735-
1097(01)01697-7

Llanos C, I1zmirly PM, Katholi M, et al.
Recurrence rates of cardiac manifestations
associated with neonatal lupus and
maternal/fetal risk factors. Arthritis Rheum.
Oct 2009;60(10):3091-7.
doi:10.1002/art.24768

Eronen M, Sirén MK, Ekblad H, Tikanoja T,
Julkunen H, Paavilainen T. Short- and long-
term outcome of children with congenital
complete heart block diagnosed in utero or
as a newborn. Pediatrics. Jul 2000;106(1 Pt
1):86-91. doi:10.1542/peds.106.1.86

Zhao H, Cuneo BF, Strasburger JF, Huhta
JC, Gotteiner NL, Wakai RT.
Electrophysiological characteristics of fetal
atrioventricular block. J Am Coll Cardiol. Jan
1 2008;51(1):77-84.
doi:10.1016/j.jacc.2007.06.060

Watson R, Kang JE, May M, Hudak M,
Kickler T, Provost TT. Thrombocytopenia in
the neonatal lupus syndrome. Arch Dermatol.
Apr 1988;124(4):560-3.

Lee L. Neonatal lupus erythematosus and
congenital heart block. In: Dyall-Smith D,
Marks R, editors. Dermatology at the
millennium: the proceedings of the 19th
World Congress of Dermatology. London:
The Parthenon Publishing Group, 1999: 273-
7.

Kurien BT, Newland J, Paczkowski C, Moore
KL, Scofield RH. Association of neutropenia
in systemic lupus erythematosus (SLE) with
anti-Ro and binding of an immunologically
cross-reactive neutrophil membrane antigen.
Clin Exp Immunol. Apr 2000;120(1):209-17.
doi:10.1046/j.1365-2249.2000.01195.x
Lynn Cheng C, Galbraith S, Holland K.
Congenital lupus erythematosus presenting
at birth with widespread erosions,
pancytopenia, and subsequent hepatobiliary
disease. Pediatr Dermatol. Jan-Feb

SKIN

2010;27(1):109-11. doi:10.1111/j.1525-
1470.2009.01057.x

Wang L-J, Yang Y-H, Lin M-I, Chiang B-L,
Mu S-C. Neonatal lupus erythematosus with
recurrent pancytopenia: a case report.
Journal of microbiology, immunology, and
infection = Wei mian yu gan ran za zhi.
2002/12/1 2002;35(4):262-264.

March 2023  Volume 7 Issue 2

(c) 2022 THE AUTHORS. Published by the National Society for Cutaneous Medicine. 656



