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Abstract

:

Neonatal lupus erythematosus (NLE) is a rare disease caused by passively transmitted autoantibodies from the mother. NLE is a multi-organ system disease characterized by cutaneous, cardiac, hematological, hepatobiliary, and neurological manifestations. This study aimed to review the various symptoms and clinical manifestations in young infants with NLE and their mothers. We conducted a retrospective review of medical records of patients with NLE who were both examined and treated at Pusan National University Children’s Hospital between January 2009 and December 2020 and their mothers. Twenty-seven patients with NLE comprising 13 male patients (48.1%) and 14 female patients (51.9%) were included. The most common symptom was rash (40.7%), followed by fever (25.9%), arrhythmia (14.8%), splenomegaly (11.1%), and intrauterine growth retardation (7.4%). Seven patients with fever had various organ system manifestations, including cutaneous (100%), hematological (71.4%), hepatobiliary (57.1%), and central nervous system (CNS; 28.6%) manifestations. Two of the febrile patients had aseptic meningitis. Cutaneous, cardiac, hematological, hepatobiliary, and CNS involvement were noted in 44.4%, 18.5%, 51.9%, 40.7%, and 22.2% of the patients, respectively. Systemic lupus erythematosus (SLE) was the most common maternal disease (14/27, 51.9%). Ten mothers (37.0%) had not been diagnosed with any autoimmune disease until their babies were diagnosed. Among them, three were subsequently diagnosed with SLE, five were diagnosed with the Sjögren’s syndrome, and two of them still had no known diagnosis of any autoimmune disorder. Fever is a common symptom of NLE; thus, when there is no clear focus of fever in infants, NLE needs to be considered, especially in cases with skin rashes.
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1. Introduction


Neonatal lupus erythematosus (NLE) is a rare and acquired autoimmune disease caused by passive placental transfer of maternal autoantibodies, especially anti-SSA/Ro and anti-SSB/La antibodies [1,2]. The most common presenting symptom of NLE is rash, and clinical manifestations of NLE include cutaneous, cardiac, hepatobiliary, hematologic, and central nervous system (CNS) manifestations [3,4]. While fever is a common symptom of various autoimmune diseases, autoimmune diseases are not usually considered as a differential diagnosis in newborns or young infants, unlike in older children. There have been few reports of fever being the presenting symptom in NLE [5]; however, we have encountered several febrile infants whose fever had no known etiology, and who were subsequently diagnosed with NLE. To summarize the various clinical presentations of NLE, this study reviewed the presenting clinical features of infants with NLE and of their mothers from 2009 to 2020.




2. Materials and Methods


We conducted a retrospective cohort study of all patients with NLE who presented to the Pusan National University Children’s Hospital between January 2009 and December 2020. The diagnosis of NLE was based on the presence of serum anti-SSA/Ro or anti-SSB/La in an infant born to a mother with a rheumatic disease or in an infant with clinical features (rash, cardiac, hepatic, hematologic manifestations, CNS, or other manifestations). Demographic data, clinical manifestations, laboratory findings, and history of maternal rheumatologic disease were collected from the medical records of the young infants and their mothers. Laboratory investigations included tests for antibodies such as anti-Ro/SSA and anti-La/SSB; complete blood count examination for white blood cell, hemoglobin, and platelet levels; and liver function tests (LFTs) including tests for alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase, and bilirubin. Echocardiography and electrocardiography (ECG) were performed to confirm the cardiac manifestations. Anemia, thrombocytopenia, and neutropenia were considered at or below the 2.5th percentile, respectively, by age and sex, based on the recommendation of the American Academy of Pediatrics. The normal ranges of LFTs were defined by the 21st edition of the Nelson Textbook of Pediatrics. Elevated AST/ALT levels were deemed to be instances of hepatobiliary manifestation. Aseptic meningitis was characterized by pleocytosis and increased protein levels and by negative in Gram staining, routine culture, and polymerase chain reaction (PCR) of the cerebrospinal fluid (CSF). We collected and summarized the data and performed a descriptive analysis in this study. This study was approved by the Institutional Review Board (IRB) of Pusan National University Yangsan Hospital (approval No. 05-2021-076), and the need for consent was waived.




3. Results


3.1. Demographic Information and Presenting Symptoms of NLE


Twenty-seven patients with NLE were included in this study. The patient characteristics are presented in Table 1. There were 13 males (48.1%) and 14 females (51.9%) among the 27 cases. The average gestational age (GA) at delivery was 38.0 ± 3.0 weeks (median 39.0 weeks; range 28 + 1–41 + 5 weeks), with 14.8% preterm births. The mean birth weight was 2823 ± 724.0 g (median 3070 g; range 720–3660 g) and small for GA, comprising 22.2% of the cases. The onset of clinical symptoms ranged from birth to 128 days, and the mean age at diagnosis of NLE was 28 days. The most common symptom was rash (40.7%), followed by fever (25.9%), arrhythmia (14.8%), splenomegaly (11.1%), and intrauterine growth retardation (IUGR; 7.4%). Seven patients (25.9%) were asymptomatic.




3.2. Patients with NLE Presenting with Fever


All seven patients who had fever had cutaneous manifestations. Hematologic, hepatobiliary, and CNS involvement were detected in five (71.4%), four (57.1%), and two (28.6%) febrile patients, respectively. (Table 2). Cardiac involvement was not observed. The average fever duration was 1.7 ± 0.95 days (median: 1 day; range: 1–3 days). Of the seven patients with fever, six had a rash at the time of diagnosis. One patient (patient no. 6 in Table 2) was referred to our hospital for fever with a history of recurrent aseptic meningitis. During an evaluation for immune deficiency, we found low complement levels and decided to check for Ro/La antibodies; the anti-Ro was positive. All young infants with fever underwent blood culture, urine culture, and viral PCR studies; all tests were negative. Rare conditions were subsequently considered, and we tested for several autoantibodies, which confirmed the clinical impression. Five of the seven patients with fever underwent a lumbar puncture, and CSF analysis was performed; two of these five patients were subsequently diagnosed with aseptic meningitis.




3.3. Organ Involvement in Patients with NLE


Table 3 presents the various patterns of organ system involvement in patients with NLE. In this study, the most common manifestations were hematological manifestations (51.9%), and the most frequent feature was anemia (18.5%), followed by thrombocytopenia (11.1%) and neutropenia (11.1%). Combinations of hematologic dyscrasias were also observed, with some patients having anemia with neutropenia (7.4%) and thrombocytopenia with neutropenia (3.7%). In all patients, the hematologic changes were asymptomatic, transient, and spontaneously resolved the laboratory findings without morbidity. Cutaneous lesions were observed in 12 patients (44.4%). The most common finding was annular erythema, and all NLE-related rashes were self-limiting without sequelae. For examination for cardiac involvement, 24 of the 27 patients with NLE (88.9%) had ECGs, 13 patients (48.1%) had echocardiograms, and 3 patients (11.1%) underwent 24-h Holter monitoring. Cardiac manifestations included congenital heart block (11.1%) and cardiac structural abnormalities (7.4%) such as an atrial septal defect (ASD) with a ventricular septal defect (VSD) (3.7%) and a patent ductus arteriosus (PDA; 3.7%). A patient with a third-degree AV block required a pacemaker, which was placed at 4 months of age and was maintained subsequently. The patient with ASD and VSD had regular follow-up. Another patient with PDA was born premature (gestational age: 28 + 1 weeks) with an extremely low birth weight (720 g) and died at 8 days of age from respiratory distress syndrome with pulmonary hypertension and germinal matrix hemorrhage (GMH) with intraventricular hemorrhage (IVH). Hepatobiliary manifestations, elevated liver enzymes, and transaminase elevation with splenomegaly were identified in 11 (40.7%), 8 (29.6%), and 3 (11.1%) of the 27 patients, respectively. All patients with liver involvement were transient and fully resolved within 3 months after birth. CNS manifestations were identified in six patients (22.2%). Two patients (7.4%) were diagnosed with aseptic meningitis while evaluating the cause of fever. Four patients (14.8%) underwent brain ultrasonography to rule out thrombocytopenia-induced intracranial hemorrhage. Three patients (11.1%) were found to have bilateral GMH grade I with cystic changes and one patient (3.7%) had GMH grade II with IVH. None of the patients with GMH grade I with cystic changes had sequelae but one patient with GMH grade II with IVH died due to complications of prematurity.




3.4. Antibody Prevalence in Patients with NLE


We noted that 20 (74.1%), 15 (55.6%), 2 (7.4%), and 10 (37.0%) patients were positive for antinuclear antibody, only anti-Ro/SSA, only anti-La/SSB, and both anti-Ro/SSA and anti-La/SSB, respectively.




3.5. Maternal Diagnosis in Patients with NLE


Fourteen mothers (51.9%) had prior diagnosis of systemic lupus erythematosus (SLE). Two (7.4%) were diagnosed with the Sjögren’s syndrome, one (3.3%) was diagnosed with mixed connective tissue disease, and ten (37.0%) were asymptomatic. After their infants were diagnosed with NLE, three (11.1%) of the ten initially undiagnosed mothers subsequently developed SLE, five (18.5%) of them were diagnosed with Sjögren’s syndrome, and two (7.4%) of them still had no known diagnosis of any autoimmune disorder (Table 4).





4. Discussion


NLE is a rare neonatal disease representing the effect of transplacental passage of maternal autoantibodies, such as anti-Ro/SSA or anti-La/SSB [1,2]. The incidence of NLE is approximately 1 in 12,500 to 20,000 live births, and NLE has been reported to occur in approximately 2% of the children born to mothers with anti-Ro and anti-La antibodies [5,6]. The incidence of SLE has been increasing annually during the last decade in Korea; several studies worldwide have also reported that the incidence of SLE has increased significantly over several decades [7,8,9]. In particular, the incidence of SLE in Korea was found to be the highest in the 30–39-year age group, which is of childbearing age; therefore, the incidence of NLE may also increase.



Many studies have reported that the symptoms of NLE mainly include rash, arrhythmia, and hepatitis [3,4]. In other reports, there were higher rates of IUGR, low birth weight, or prematurity in infants of mothers with SLE or Sjögren’s syndrome [10,11]. Although fever is a common symptom of many autoimmune diseases, association with fever in NLE is not well known. There are only few case reports on fever presenting in NLE [12,13]. In our study, however, fever was the second most common presenting symptom (25.9%), and all patients with fever presented with cutaneous lesions (Table 4). Although the mechanism of fever in NLE remains unknown, an association between the presence of anti-Ro (SSA)/La (SSB) antibodies and cutaneous vasculitis has been reported [14,15]. Consequently, fever in patients with NLE may be caused by cutaneous vasculitis or other inflammatory reactions. Further studies are necessary to clarify the relevance of fever in NLE. Therefore, NLE may also be considered as a differential diagnosis in infants without a focus on fever.



Organ involvement in NLE consists of cutaneous, cardiac, hematological, hepatic, and CNS abnormalities. Cutaneous and cardiac manifestations are the most common presentations of NLE [3,4]. In this study, the most common manifestations were hematological (51.9%) and cutaneous involvement (44.4%). The most frequent feature of hematology was anemia (18.5%), followed by thrombocytopenia (11.1%) and neutropenia (11.1%). Anti-Ro antibodies bind directly to neutrophil and cause neutropenia, which is different from lymphopenia commonly found in adult patients with SLE [16]. CNS involvement in patients with NLE is rare and variable [17]. Most reported CNS manifestations were diagnosed as asymptomatic and transient hydrocephalus and macrocephaly, based on computed tomography and brain ultrasonography [18,19,20]. Some studies have reported ischemic stroke and vasculitis with discernible symptoms and severe sequelae [21,22,23], but there have been few case reports of aseptic meningitis in NLE [5]. In this study, neurologic diseases were present in six patients (22.2%), where two patients (22.2%) presented with aseptic meningitis and three patients (11.1%) had bilateral GMH grade I with cystic change, all of which had no symptoms and sequalae, but one patient (3.7%) had bilateral GMH grade II with IVH, who died due to complications of prematurity, including respiratory distress syndrome with pulmonary hypertension and PDA. Five of the seven patients with fever underwent a lumbar puncture, and subsequent CSF analysis revealed that two of these had aseptic meningitis. All patients with aseptic meningitis presented with fever and cutaneous lesions, which resolved without sequelae. These findings suggest that patients with NLE with persistent fever can be considered for CSF analysis to confirm CNS involvement, such as aseptic meningitis.



Mothers of patients with NLE present with variable manifestations. In this study, 51.9%, 7.4%, and 3.7% of the mothers of infants with NLE had SLE, Sjögren’s syndrome, and mixed connective tissue disease before pregnancy, respectively. According to some reports, about 25–58% of the mothers of NLE patients were asymptomatic [1,24,25,26]. In our study, ten (37%) of the NLE mothers had not been diagnosed with any diseases before their infants were diagnosed with NLE, three (11.1%) of them were diagnosed with SLE and five (18.5%) of them had Sjögren’s syndrome after confirmation of their infants’ NLE, and two (7.4%) of them had not yet been diagnosed. Some studies have reported that mothers who have infants with NLE have a high risk of cardiac or cutaneous manifestation in future pregnancies [16,23], and the incidence of heart or skin lesions is higher in mothers with high titers of anti-Ro/SSA or anti-La/SSB than in those with low titers of these antibodies [27,28,29]. If the mother, whose child has been diagnosed with NLE, has tested negative for autoantibodies such as Ro/La, other rare conditions should also be considered [30].



This study had several limitations. This was a retrospective study, and there were limitations in obtaining all the necessary data on the symptoms or possible manifestations of the patients. Not all patients underwent neuroimaging, ECG, or echocardiography. Furthermore, due to the retrospective nature of the study, information in the medical records may be incomplete and data be subject to bias. Therefore, more prospective studies are needed to further describe the clinical manifestations of NLE. Additionally, NLE is a rare disease, and this study included a small number of patients from a single center. Therefore, large multicenter studies are needed to identify differences by race and ethnicity. Finally, most patients with NLE were followed up for a short duration in our study. Because most patients in our study were followed up for only a short period of time, our study risks being unable to observe future sequelae in our patients with NLE.




5. Conclusions


Young infants with NLE present with variable symptoms such as fever, rash, arrhythmia, and splenomegaly. While there have been many reports of NLE being associated with cutaneous, cardiac, hepatobiliary, and hematologic manifestations, there are few reports on fever as a presenting symptom. In this study, 25.7% of the patients with NLE presented with fever, and two of them were diagnosed with aseptic meningitis. The result of this study suggests that we need to suspect NLE in young infants with non-infectious fever and rash where no other focus for fever could be ascertained. In cases where NLE is diagnosed, unnecessary evaluations and treatment, such as antibiotic use, may be avoided.







Author Contributions


Conceptualization, J.Y.S., J.-H.B., N.L., Y.M.H., S.Y.B., S.E.P. and S.H.K.; data curation, N.L.; formal analysis, Y.M.H.; investigation, J.-H.B.; methodology, S.H.K.; project administration, S.H.K.; resources, J.-H.B.; supervision, S.Y.B. and S.H.K.; visualization, J.Y.S.; writing—original draft, J.Y.S.; writing—review and editing, N.L., Y.M.H., S.Y.B., S.E.P. and S.H.K. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the Institutional Review Board (IRB) of Pusan National University Yangsan Hospital (approval No. 05-2021-076).




Informed Consent Statement


Due to the retrospective nature of the study, written consent was waived.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Li, Y.Q.; Wang, Q.; Luo, Y.; Zhao, Y. Neonatal lupus erythematosus: A review of 123 cases in China. Int. J. Rheum. Dis. 2015, 18, 761–767. [Google Scholar] [CrossRef]

	



Zuppa, A.A.; Riccardi, R.; Frezza, S.; Gallini, F.; Luciano, R.M.; Alighieri, G.; Romagnoli, C.; De Carolis, S. Neonatal lupus: Follow-up in infants with anti-SSA/Ro antibodies and review of the literature. Autoimmun. Rev. 2017, 16, 427–432. [Google Scholar] [CrossRef] [PubMed]

	



Buyon, J.P.; Clancy, R.M. Neonatal lupus syndromes. Curr. Opin. Rheumatol. 2003, 15, 535–541. [Google Scholar] [CrossRef] [PubMed]

	



Liu, J.; Yang, Y.H.; Lin, Y.T.; Chiang, B.L. Clinical characteristics of neonatal lupus erythematosus. J. Microbiol. Immunol. Infect. 2001, 34, 265–268. [Google Scholar]

	



Wisuthsarewong, W.; Soongswang, J.; Chantorn, R. Neonatal lupus erythematosus: Clinical character, investigation, and outcome. Pediatr. Dermatol. 2011, 28, 115–121. [Google Scholar] [CrossRef] [PubMed]

	



Cimaz, R.; Spence, D.L.; Hornberger, L.; Silverman, E.D. Incidence and spectrum of neonatal lupus erythematosus: A prospective study of infants born to mothers with anti-Ro autoantibodies. J. Pediatr. 2003, 142, 678–683. [Google Scholar] [CrossRef] [PubMed]

	



Bae, E.H.; Lim, S.Y.; Han, K.-D.; Jung, J.-H.; Choi, H.S.; Kim, H.Y.; Kim, C.S.; Ma, S.K.; Kim, S.W. Trend of prevalence and incidence of systemic lupus erythematosus in South Korea, 2005 to 2015: A nationwide population-based study. Korean J. Intern. Med. 2020, 35, 652–661. [Google Scholar] [CrossRef] [PubMed]

	



Uramoto, K.M.; Michet, C.J., Jr.; Thumboo, J.; Sunku, J.; O’Fallon, W.M.; Gabriel, S.E. Trends in the incidence and mortality of systemic lupus erythematosus, 1950–1992. Arthritis Rheum. 1999, 42, 46–50. [Google Scholar] [CrossRef]

	



Alamanos, Y.; Voulgari, P.V.; Siozos, C.; Katsimpri, P.; Tsintzos, S.; Dimou, G.; Politi, E.N.; Rapti, A.; Laina, G.; Drosos, A.A. Epidemiology of systemic lupus erythematosus in northwest Greece 1982–2001. J. Rheumatol. 2003, 30, 731–735. [Google Scholar]

	



Clark, C.A.; Spitzer, K.A.; Nadler, J.N.; Laskin, C.A. Preterm deliveries in women with systemic lupus erythematosus. J. Rheumatol. 2003, 30, 2127–2132. [Google Scholar]

	



Skog, A.; Lagnefeldt, L.; Conner, P.; Wahren-Herlenius, M.; Sonesson, S.E. Outcome in 212 anti-Ro/SSA-positive pregnancies and population-based incidence of congenital heart block. Acta Obstet. Gynecol. Scand. 2016, 95, 98–105. [Google Scholar] [CrossRef]

	



Shin, Y.; Kang, J.-M.; Ahn, J.G. A case of neonatal lupus presenting with fever and skin rash in a 47-day-old girl. Pediatr. Emerg. Med. J. 2020, 8, 38–41. [Google Scholar] [CrossRef]

	



Shiiya, C.; Ota, M. Facial Rash, Fever, and anemia in a newborn. JAMA 2017, 317, 2125–2126. [Google Scholar] [CrossRef]

	



Alexander, E.L.; Provost, T.T. Cutaneous manifestations of primary Sjögren’s syndrome: A reflection of vasculitis and association with anti-Ro(SSA) antibodies. J. Investig. Dermatol. 1983, 80, 386–391. [Google Scholar] [CrossRef]

	



Takahashi, M.; Hirai, Y.; Senoo, A.; Yamamoto, T.; Yashiro, M.; Morizane, S. A case of neonatal lupus erythematosus with fever in an infant born from an anti-SSA/Ro and anti-SSB/Lo antibody-positive mother. J. Cutan. Immunol. Allergy 2020, 3, 39–40. [Google Scholar] [CrossRef]

	



Hon, K.L.; Leung, A.K. Neonatal lupus erythematosus. Autoimmun. Dis. 2012, 2012, 301274. [Google Scholar] [CrossRef]

	



Erden, A.; Fanouriakis, A.; Kilic, L.; Sari, A.; Armagan, B.; Bilgin, E.; Sener, Y.Z.; Hymabaccus, B.; Gurler, F.; Ceylan, S.; et al. Geoepidemiology and clinical characteristics of neonatal lupus erythematosus: A systematic literature review of individual patients’ data. Turk. J. Med. Sci. 2020, 50, 281–290. [Google Scholar] [CrossRef]

	



Silverman, E.; Jaeggi, E. Non-cardiac manifestations of neonatal lupus erythematosus. Scand. J. Immunol. 2010, 72, 223–225. [Google Scholar] [CrossRef]

	



Boros, C.A.; Spence, D.; Blaser, S.; Silverman, E.D. Hydrocephalus and macrocephaly: New manifestations of neonatal lupus erythematosus. Arthritis Rheum. 2007, 57, 261–266. [Google Scholar] [CrossRef]

	



Chen, C.C.; Lin, K.L.; Chen, C.L.; Wong, A.M.; Huang, J.L. Central nervous system manifestations of neonatal lupus: A systematic review. Lupus 2013, 22, 1484–1488. [Google Scholar] [CrossRef] [PubMed]

	



Saini, A.G.; 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. 2014, 18, 444–448. [Google Scholar] [CrossRef]

	



Chen, C.C.; Huang, J.L.; Hsu, J.F.; Chung, C.Y.; Lin, K.L. Neonatal lupus complicated by hemorrhagic stroke. Lupus 2012, 21, 1582–1585. [Google Scholar] [CrossRef]

	



Kanda, K.; Sato, A.; Abe, D.; Nishijima, S.; Ishigami, T. The unique coexistence of anti-SS-A/Ro antibodies in a neonate with symptomatic ischemic stroke. Pediatr. Neurol. 2016, 62, 47–50. [Google Scholar] [CrossRef]

	



Rivera, T.L.; Izmirly, P.M.; Birnbaum, B.K.; Byrne, P.; Brauth, J.B.; Katholi, M.; Kim, M.Y.; Fischer, J.; Clancy, R.M.; Buyon, J.P. Disease progression in mothers of children enrolled in the Research Registry for Neonatal Lupus. Ann. Rheum. Dis. 2009, 68, 828–835. [Google Scholar] [CrossRef] [PubMed]

	



Yu, Y.; Du, L.; Pan, J.; Zheng, J.; Chen, A.; Chen, L. A 10-year retrospective study of neonatal lupus erythematous in China. Asian Pac. J. Allergy Immunol. 2016, 34, 174–178. [Google Scholar] [CrossRef] [PubMed]

	



Vanoni, F.; Lava, S.A.G.; Fossali, E.F.; Cavalli, R.; Simonetti, G.D.; Bianchetti, M.G.; Bozzini, M.A.; Agostoni, C.; Milani, G.P. Neonatal systemic lupus erythematosus syndrome: A comprehensive review. Clin. Rev. Allergy Immunol. 2017, 53, 469–476. [Google Scholar] [CrossRef] [PubMed]

	



Buyon, J.; Roubey, R.; Swersky, S.; Pompeo, L.; Parke, A.; Baxi, L.; Winchester, R. Complete congenital heart block: Risk of occurrence and therapeutic approach to prevention. J. Rheumatol. 1988, 15, 1104–1108. [Google Scholar] [PubMed]

	



Gordon, P.; Khamashta, M.A.; Rosenthal, E.; Simpson, J.M.; Sharland, G.; Brucato, A.; Franceschini, F.; De Bosschere, K.; Meheus, L.; Meroni, P.L.; et al. Anti-52 kDa Ro, anti-60 kDa Ro, and anti-La antibody profiles in neonatal lupus. J. Rheumatol. 2004, 31, 2480–2487. [Google Scholar]

	



Jaeggi, E.; Laskin, C.; Hamilton, R.; Kingdom, J.; Silverman, E. The importance of the level of maternal anti-Ro/SSA antibodies as a prognostic marker of the development of cardiac neonatal lupus erythematosus a prospective study of 186 antibody-exposed fetuses and infants. J. Am. Coll. Cardiol. 2010, 55, 2778–2784. [Google Scholar] [CrossRef] [PubMed]

	



Aeschlimann, F.A.; Laxer, R.M. Haploinsufficiency of A20 and other paediatric inflammatory disorders with mucosal involvement. Curr. Opin. Rheumatol. 2018, 30, 506–513. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Demographics and presenting symptoms of NLE (n = 27).






Table 1. Demographics and presenting symptoms of NLE (n = 27).





	

	

	
No.

	
Percent (%)






	
Sex

	
Male

	
13

	
48.1




	
Female

	
14

	
51.9




	
Gestational age

	
≥37 weeks

	
23

	
85.2




	
<37 weeks

	
4

	
14.8




	
Birth weight

	
AGA

	
21

	
77.8




	
SGA

	
6

	
22.2




	
Onset of presenting symptoms

	
At birth

	
10

	
37.0




	
0–4 weeks

	
5

	
18.5




	
>4 weeks

	
5

	
18.5




	
Presenting symptoms

	
Fever

	
7

	
25.9




	
Rash

	
11

	
40.7




	
Arrhythmia

	
4

	
14.8




	
Splenomegaly

	
3

	
11.1




	
IUGR

	
2

	
7.4




	
No symptoms

	
7

	
25.9








AGA: appropriate for gestational age; SGA: small for gestational age; IUGR: intrauterine growth retardation.
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Table 2. NLE patients with fever (n = 7).






Table 2. NLE patients with fever (n = 7).





	No.
	Sex.
	Age (Days)
	Gestational Age (Weeks)
	Birth Weight (Grams)
	Presenting Symptom
	Fever Period (Days)
	Organ Involvement
	Anti-Ro/La
	Maternal Disease





	1
	M
	3
	38 + 0
	3460
	Fever, rash
	1
	Cutaneous,

Hematologic, Hepatobiliary
	+/+
	SLE (new)



	2
	M
	3
	41 + 5
	2860
	Fever, rash
	1
	Cutaneous,

Hematologic, Hepatobiliary
	+/+
	Sjögren’s syndrome (new)



	3
	M
	1
	39 + 0
	3070
	Fever, rash, arrhythmia
	1
	Cutaneous,

Hematology, Hepatobiliary
	+/+
	SLE



	4
	F
	5
	37 + 2
	2150
	Fever, rash
	3
	Cutaneous,

Hematologic, Hepatobiliary
	+/−
	SLE



	5
	M
	66
	37 + 0
	3480
	Fever, rash
	3
	Cutaneous, CNS
	+/+
	Sjögren’s syndrome (new)



	6
	M
	63
	39 + 0
	3660
	Fever
	2
	Cutaneous,

Hematologic, CNS
	+/−
	Sjögren’s syndrome (new)



	7
	F
	128
	39 + 1
	3100
	Fever, rash
	1
	Cutaneous
	+/−
	Unknown







CNS: central nervous system; SLE: systemic lupus erythematosus.
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Table 3. Organ involvement of patients with NLE (n = 27).
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Organ

	

	
No.

	
Percent (%)






	
Cutaneous (rash)

	
Total

	
12

	
44.4




	
Cardiac involvement

	
Total

	
5

	
18.5




	
Congenital heart block

	
1st degree AV block

	
1

	
3.7




	

	
2nd degree AV block

	
1

	
3.7




	

	
3rd degree AV block

	
1

	
3.7




	
Cardiac structural abnormality

	
ASD with VSD

	
1

	
3.7




	
PDA

	
1

	
3.7




	
Hematological involvement

	
Total

	
14

	
51.9




	
Anemia

	
5

	
18.5




	
Thrombocytopenia

	
3

	
11.1




	
Neutropenia

	
3

	
11.1




	
Anemia with neutropenia

	
2

	
7.4




	
Thrombocytopenia with neutropenia

	
1

	
3.7




	
Hepatobiliary involvement

	
Total

	
11

	
40.7




	
Transaminase elevation

	
8

	
29.6




	
Transaminase elevation with splenomegaly

	
3

	
11.1




	
CNS involvement

	
Total

	
6

	
22.2




	
Meningitis

	
2

	
7.4




	
GMH

	
4

	
14.8








AV: atrioventricular; ASD: atrial septal defect; VSD: ventricular septal defect; PDA: patent ductus arteriosus; GMH: germinal matrix hemorrhage.
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Table 4. Maternal diagnosis of NLE patients (n = 27).
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	No.
	Percent (%)





	Undiagnosed
	10
	37.0



	Newly diagnosed SLE
	3
	11.1



	Newly diagnosed Sjögren’s syndrome
	5
	18.5



	Unknown maternal disease
	2
	7.4



	Known SLE
	14
	51.9



	Known Sjögren’s syndrome
	2
	7.4



	Known mixed connective tissue disease
	1
	3.7







SLE: systemic lupus erythematosus.
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