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Abstract 
Neonatal lupus is a rare congenital syndrome resulting from placental passage of maternal antibodies against SSA/Ro and/or 
SSB/La to the fetus. It is a generally benign condition, the cardiac involvement determining the prognosis. NNL is rarely 
manifested by isolated cardiomyopathy. The subsequent evolution towards systemic lupus is rare and unpredictable. We report the 
case of a daughter from a non-consanguineous marriage with healthy parents who presented a dilated cardiomyopathy in the first 
months of her life complicated by several outbreaks of heart failure. The spontaneous evolution was marked by the occurrence of 
skin lesions of the face and arms at the age of 10 years, then by the installation of episodes of hydrous retention at the age of 12 
years complicated by an acute renal insufficiency with a rapid fatal outcome at the age of 15 years. ANA antibodies rate was at the 
threshold of positivity, anti DNA and ANCA were not detectable.C3 rate was low. Although a genetic cause can never be ruled 
out, the diagnosis was a systemic erythematous lupus SLE (an evolution of an eventual NNL or a childhood-onset systemic lupus). 
We propose a decision tree for the management of neonatal cardiomyopathy NCMP as a synthesis of the literature. 
The search for anti SSA/SSB must be part of the check-up usually requested at the time of pregnancy. In addition, we must 
strengthen the knowledge of the medical profession, especially in the proximity health centers, on rare diseases for a better 
management of patients. 
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Introduction 
The patient was a 15 years-old Moroccan girl. She was the 
third eldest of 4 healthy children. The parents were healthy 
without any consanguinity. As a family story, was drawn a 
maternal uncle who died because of an unkown cardiopathy. 
She was born at 39 weeks of gestation. At birth, she was 3,9kg 
weight with normal oxygen saturation. At 3 months, she was 
hospitalized because of the first episode of heart failure 
following bronchitis. No specific investigations had been 
performed then. She remained asymptomatic and had a normal 
neuro-development. At 30 months, she was brought to 
pediatric department of our hospital because of caughing and 
fever. A harsh holosystolic murmur (Levine 2nd degree) was 
found. ECG showed left ventricular hypertrophy with normal 
atrio-ventricular conduction (figure 3). Chest x –rays revealed 
pulmonary congestion and cardiac enlargement (CTR 60%). 
Echocardiography showed dilated cardiomyopathy with 
severe depressed LV contraction (EF 30%) and functionnal 
mitral regurgitation grade II. Although she stuck with 
Digoxin, she consulted many times for coughing and fever. 
Soon after she began primary school, she was lost to follow 
up. At the age of 10, she presented a skin rash on the face and 
forearms, triggered by the cold, but did not consult a doctor. 
At 12 years of age, she was referred by her pediatrician to our 
cardiology department for dyspnea class III of NYHA. 3rd 
heart sounds were heard. Echocardiography showed 
biventricular dilated cardiomyopathy (EF =38%), severe 

mitral regurgitation MR, right ventricule RV systolic 
dysfunction with tricuspid regurgitation TR grade III and 
SPAP=56mmHg (figure 4). All measurements are 
summurized in table 1. Coronary angiography revealed no 
abnormality of large vessels (Figure 1). Symptoms improved 
after treatment with diuretics and conversion enzyme 
inhibitors CEI, but only for few months. She manifested 
episodes of hydric retention with normal seric creatinin. She 
was irregularly followed. At 15 years, she was urgently 
hospitalized because of an acute renal failure with arthritis; 
seric creatinin was 47mg/l and urea =2,18g/l, alcalin reserve 
=13 and Kaliemy= 6 mEq/l. Measurement and differenciation 
of kidneys were normal at echography. She underwent three 
short period hemodialysis (1H30). She also received three 500 
mg intravenous bolus of Solu-Medrol as an auto immune 
disease was suspected (systemic erythematosus lupus). Anti 
native DNA and ANCA antibodies weren’t detectable. Anti-
nuclear antibodies ANA’s level was at the threshold of 
positivity; laboratory data are summurized in table 2. 
Echocardiography showed no aggravation of ventricular 
functions, calculated EF was 43%. Despite reducing of seric 
creatinin to 38mg/l, Diuresis didn’t recover. So she had the 
fourth hemodialysis, unfortunately, it was interrupted because 
of an acute chest pain which was immediately followed by a 
cardiac arrest. She died despite cardiopulmonary resuscitation 
maneuvers. She didn’t have a Kidney biopsy. 
Limitations: we were not able to complete immunological 
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assessment (measure of Ro/SSA, Lo/SSB and anti cardiolipin 
antibodies, anti RNP) neither in the patient nor in the healthy 
mother. 
 
Discussion 
We described a case of neonatal dilated cardiomyopathy 
DCMP followed by skin and renal damage in childhood. 
DCMP are defined as a myocardial disorder characterized by 
dilated left ventricular chamber and systolic dysfunction, it 
can also extend to the right ventricle. These pathologies pose a 
threefold problem: etiological as the causes are diverse and 
can only be identified in 34% of cases [11,12]; Therapeutic and 
prognostic because they are the main cause of heart 
transplantation in children despite the different therapeutic 
means available [5, 6, 11, 12]. Even for their classification, it’s 
complex; moreover, there is no consensus; while the AHA 
subdivides cardiomyopathies into primary and secondary 
groups, the ESC has proposed a distinction between genetic 
and non-genetic. If we refer to the latest AHA classification [5] 
which divides cardiomyopathies into two large groups: 
primary (genetic, mixed, acquired) and secondary, we would 
have classified our patient before the age of 10 years as a 
possible primary CMP but after as a secondary CMP as long 
as the cardiac involvement was associated with generalized 
systemic disorders. 
We do not have data on the incidence of DCMP in Morocco 
or Africa. Incidence of DCMP in the USA has been estimated 
at 0.57 cases per 100000 per year [11, 12]. It most occurs in the 
first year of life with about 20% presenting in the neonatal 
period [12]. Clinical presentation often includes signs of heart 
failure, symptoms severity correlates with the degree of 
ventricular dysfunction. A good history should be taken to 
look for consaguinitis and also to identify a history of DCMP, 
thromboembolic events or sudden death before the age of 30-
35 years; it should also inquire wether family members show 
signs of inherited metabolic disease. A through physical 
examination should be carried out and must be supplemented 
by an ophthalmological examination. A well-behaved history 
combined with a complete physical examination allows for a 
better diagnostic orientation. 
The most common cause of neonatal DCMP is myocarditis, 
and neuro muscular disease [5, 6, 11, 12]. The diagnostic process 
must be sequential. Transthoracic echocardiography is the key 
test; it allows the diagnosis of DCMP to be made and 
congenital heart disease to be ruled out. Segmental kinetic 
disorders associated with EKG abnormalities point to 
myocarditis.  
Lab tests constitute an unavoidable step in the etiological 
investigation (figure b). Cardiovascular magnetic resonance 
(MRI) offers the double advantage of allowing a high spatial 
resolution characterization of the myocardium on the one hand 
and, on the other hand, to explore the coronary arteries in a 
non-invasive and non-irradiating way [5]. 
The existence of a first-degree relative with documented 
DCM, thromboembolism or sudden cardiac death under the 
age of 30-35 years is suggestive of a familial form of DCM. 
The reported prevalence of familial DCMP in children (1/20) 
is probably underestimated. It turned out that 20 to 48% of the 
DCMP classified as idiopathic are of genetic origin, with AD 
inheritance being the predominant pattern of transmission, 

while X-linked AR, and mitochondrial inheritance are less 
common [5]. AD-transmitting DCMP are either pure isolated 
or associated with conductive tissue abnormalities; the latter 
may lead to juvenile-onset muscular dystophies [5]. 
In X-linked forms as well as forms linked to mutations in the 
mitochondrial t-RNA, DCMP is associated with neurosensory, 
musculoskeletal and metabolic damage [5, 12]. 
Thus, more than 40 genes have been identified as harboring 
mutations that cause DCMP [12]. The genetic investigation 
must lead to the genetic counseling. 
Endomyocardial biopsy can be used, although it is technically 
more difficult to perform in children than in adults; it could be 
crucial to the diagnosis and determination of the etiology [12].  
Let’s get back to our case. A neonatal dilated cardiomyopathy 
unfortunately not exploited during 10 years of evolution 
because of the lack of qualified centers in the place of 
residence of the girl's family; DCMP being classified as post -
infectious. Following these events, skin eruption appeared 
triggered by spontaneous cold remission in the cheeks and 
forearms, which were not declared by the patient's family. 
Finally, arthritis and the renal damage started with episodes of 
hydro-sodic retention and evolved abruptly, despite regular 
monitoring of serum creatinine and proteinuria, towards acute 
renal failure with a fatal outcome. 
We were not able to complete the etiological assessment and 
no biopsy was performed. However, it seems that it is 
probably a systemic disease associating lesions of vasculitis 
rather than small vessels. According to the EULAR/ACR 
Classification criteria for SLE [30], she was classified as SLE 
with a score of 21 (malar rash: 6 + arthritis: 6 + proteinuria: 6 
+ deficient complement C 3: 3). We have issued 2 diagnosis 
hypotheses:  
 The first hypothesis was a priori the possility of a 

neonatal lupus having evolved towards a systemic 
erythematous lupus.  

 
Neonatal lupus NNL is a rare congenital syndrome caused by 
placental passage of maternal Ig G type antibodies, often anti-
Ro/SSA; anti-La/SSB or both to the developping fetus. 
Mothers may have SLE, Sjogren syndrome or other 
autoimmune symptoms, or may be entirely asymptomatic [15, 

26]. The exact incidence of NNL is unknown with a slight 
female dominance [15], the likelihood of having a child with 
NNL increases in mothers who have already had previous 
affected children [15]. It is often a benign syndrome regressing 
spontaneously after 2 to 12months [21]; some infants develop 
only skin lesions [2, 3, 4]; others present only heart symptoms [7, 

24], and less often, some infants develop both [1, 22].  
Conduction disorders represent the most frequent cardiac 
manifestation and can be detectable in utero between 17 and 
24 weeks of gestation, all degrees can be observed, complete 
heart block CHB being the most feared because irreversible 
[14, 29]. CHB can be associated with fetal myocarditis and lead 
to hydrops and death in utero [26]. Note that even blocks of 1st 
and 2nd degree can evolve to a 3rd degree even after the total 
disappearance of maternal antibodies from the circulation of 
the newborn [7].  
Cardiomyopathy may occur in the absence of CHB as it could 
be seen in the course of CHB even after early successful pace 
maker implantation. Some studies found higher sera levels of 
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anti Ro in cardiac NNL compared with Cutaneus NNL [8]. 
Table 3 shows some further other cardiac manifestations of 
NNL that has been reported in literature. 
Infants with neonatal lupus may also have hematologic and 
hepatobiliary anomalies: thrombocytopenia, anemia, 
neutropenia, splenomegaly and hepatomegaly. A cholestatic 
hepatitis may also occur, fortunately, asymptomatic transient 
elevation of the liver enzymes is the most common hepatic 
disorder. Again, most of these non-cardiac abnormalities 
resolve themselves within the first six months of an affected 
infant’s life when the maternal antibodies are cleared from the 
infant’s circulation [15, 21, 26]. 
Although extremely rare, some infants with neonatal lupus 
may present macrocephaly with or without hydrocephaly [20].  
Our patient had severe mitral regurgitation by a dual 
mecanism: ring dilatation with thickening and restriction of 
valve movements. Heart valve disease have been frequently 
reported in patients having Antiphospholipid syndrome APS 
with or without SLE. However, we don't know which of the 2 
conditions predisposes the most to this type of lesions [8, 9]. 
Note that valve abnormalities reported in SLE and APS are 
similar, varying from thickening and/or vegetation to severe 
valve distorsion and dysfunction [8, 9]. 
Can neonatal lupus turn into systemic lupus? 
According to literature, some children who had NNL might 
develop later auto immune diseases, but it is not known 
whether the risk is lower or higher compared to the general 
population [15].  
What immunological workup is required to support the 
diagnosis? 
Antinuclear antibodies ANA: a positive ANA test indicates 
that it may be an autoimmune disorder but not necessarily 
lupus. A negative rate does not eliminate the diagnosis either. 
.Antibodies to double-stranded DNA (anti-dsDNA): are 
present in 50% of lupus cases, their absence does not rule out 
the diagnosis. 
 Antibodies to histone: sometimes detectable in SLE, but 

are more often found in drug-induced lupus; in this case, 
anti histone usually Disappear as soon as the drug is 
discontinued. 

 Antibodies to phospholipids (aPLs): The most commonly 
measured aPLs are lupus anticoagulant, anticardiolipin 
antibody, and anti-beta2 glycoprotein I. Nearly 30 percent 
of people with lupus will test positive for 
antiphospholipid antibodies. Note that Phospholipids 
found in lupus are also found in syphilis, and the blood 
test cannot always tell the difference between the two 
diseases. 

 Antibodies to RNP: Anti-RNPs are detectable in many 
autoimmune conditions and will be at very high levels in 
people, whose symptoms combine features of several 
diseases, including lupus. 

 Antibodies to Ro/SS-A and La/SS-B: These antibodies 
are often found in people with Sjögren’s syndrome. Anti-
Ro antibodies will be particularly found in people with 
cutaneous lupus 

 Antibodies to Sm: Found in 30-40 percent of people with 
lupus, their presence signs the diagnosis. 

Other blood tests, which are indirect indicators of 
inflammation, autoimmunity or hypercoagulability: 

Complement: C3, C4, CH50 wich are consumed in auto 
immune diseases especially when kidney damage is 
associated. 
 C-reactive protein (CRP) 
 Erythrocyte sedimentation rate (ESR or "sed" rate) 
 Prothrombin time (PT) 
 Partial thromboplastin time (PTT) 
 Modified Russell viper venom time (RVVT), platelet 

neutralization procedure (PNP), and kaolin clotting time 
(KCT). 

 
How should we treat NNL? 
Children with NNL must be cared for and followed up in 
qualified care centers with various specialties.The treatment 
differs according to the nature and severity of the 
manifestations.  
 DCMP: The main goals of treatment include symptom 

control and prevention of disease progression and 
complications including congestive HF, arrhythmias, 
sudden death and thromboembolic events. Guidelines for 
drug therapy in neonates are largely based on consensus 
and extrapolation from data on children and adults [12, 28]. 
Despite the number of available molecules and devices, 
the prognosis remains cautious: one third of children die 
[28]. Cardiac transplantation is the last resort in the event 
of treatment failure, severe failure to thrieve, intractable 
arrythmias and severe limitation to activity [28]. 

 Pace maker implantation is usually indicated in CHB 
especially in slow rates and persistant symptoms like poor 
exercise tolerance, cardiomegaly, long QRS or QT 
durations, ectopy, syncope or structural or functional 
heart disease [14]. 

 
First and second heart blocs require regular EKG monitoring. 
 Cutaneus, hematologic and hepatobiliary manifestations 

usually resolve with no need to specific medication [26]. 
 
Can we prevent NNL? 
To date no treatment has succeeded in reversing a CHB or a 
DCMP in NNL. However, the maternal use of fluorinated 
steroids during pregnancy has shown some efficacy in treating 
second degree heart block and cardiac disease beyond the 
atrioventricular node, however, their safety isn’t assured [13, 16]. 
β-agonists have been used to increase fetal heart rates in utero 
[13, 16]. Intravenous immunoglobulin (IVIG) has been studied 
for prevention of disease, and has been used in treatment of 
associated cardiomyopathy [13, 16]. The use of 
Hydroxychloroquine (HXQ) may protect against recurrence of 
disease in a subsequent pregnancy [18].  
We recommand a systematic screening for anti SSA and anti 
SSB during pregnancy to predict the risk of giving birth to a 
child with NNl. 
 
 Second hypothesis: was it an early childhood-onset 

systemic lupus (cSLE)? 
Childhood-onset SLE (cSLE) is a rare disease with an 
incidence of 0.3-0.9 per 100.000 children-years and a 
prevalence of 3.3-8.8 per 100.000 children [40]. Most forms of 
cSLE meet 4 or more of the American college of 
Rheumatology classification criteria [30]. CSLE can affect any 
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organ system. Glomerulonephritis and central nervous system 
involvement seem to occur more often in cSLE than in adult- 
SLE [31, 40]. Table 4 summarizes the frequencies of the 
common manifestations of cSLE and table 7 shows a 
comparision between adult-SLE and c- SLE. Most studies 
report a median age of onset of cSLE between 11-12 years; 
the disease is quite rare under the age of 5 years. As in adult 
onset SLE, approximately 80% of patients with cSLE are 
female [40]. Some studies reported a higher incidence of 
myocardial and pericardial manifestations in cSLE compared 
to a SLE [36]. Bundhun et al have published a meta-analysis 
that raised significant differences between childhood-onset 
and adult-onset SLE. While c SLE was associated with 
significantly higher incidence of neurological involvement, 
renal involvement, oral ulcers, malar rash, vasculitis, fever, 
ocular, and hematological manifestations, pulmonary 
involvement, Raynaud phenomenon, and photosensitivity 
were significantly higher with adult-onset SLE. However, no 
significant difference was observed in gastrointestinal 
involvement, cardiovascular involvement, discoid rash, 
psychosis, alopecia, serositis, and arthritis [31].  
As the diagnosis isn’t usually easy especially in the absence of 
skin lesions, the current laboratory tests such as urinalysis, 
quantitative proteinuria, complete blood count, ESR, C-
reactive protein, antidouble-stranded DNA antibodies, and the 
complement components C3 and C4 are clearly insufficient 
for identifying or monitoring the disease activity. Thus, 
significant progress has been made in the field of biological 
diagnosis of cSLE [34, 37].  
Especially if combined, some new biomarkers summurized in 
table 5 appear superior to the current tools available to 
rheumatologists to monitor cSLE and its course. Moreover, 
the IFN-I signature was present in 57% of patients with cSLE 

and was associated with increased expression of TLR7 and 
cytosolic nucleic acid binding receptors in Wahadat et al’s 
studies [35]. 
Does the fact of having made 2 diagnosis hypotheses have 
therapeutic implications? 
The care of a child or adolescent with SLE requires a 
multidisciplinary approach. Pharmacologic treatment is often 
aggressive, but tailored to the severity and extent of disease 
manifestations. Only aspirin, prednisone and belimumab are 
actually approved by the Federal Drug Agency (FDA) for use 
in patients with cSLE [40]. The use of multiple 
immunosuppressants on an “off-label” basis is the reality. 
Many therapeutic regimens which can be associated may be 
proposed based on corticosteroids, Non-steroid anti-
inflammatory drugs, immusuppressive agents or anti alkylant. 
For patients with glomerulonephritis, the choice of 
immunosuppressant depends on the histologic classification, 
in addition to other patient factors including race/ethnicity (for 
example hispanic and african-american patients may respond 
better to mycophenolate mofetil compared to 
cyclophosphamide) [40]. Concomitant control of Hypertension, 
peripheral edema and proteinuria with fluid restriction, low 
salt diet, and antihypertensives are important for optimal 
outcome. Angiotensin converting enzyme (ACE) inhibitors 
are particularly effective for reducing proteinuria. Although 
prescribed by some physicians, there are no recommendations 
for the use of lipid lowering statins in cSLE. Newer therapies 
are showing promise for the next generation of SLE patients. 
Rituximab, Belimumab that has not yet been studied for use in 
cSLE [40]. Table 6 shows different treatments available with 
main indications. 
 
Tables and Figures 

 
Table 1: cardiac measurements assessed by echography 

 

 
 

(LVEDD: left ventricle end diastolic diameter, LVESD: left 
ventricle end systolic diameter, DPW: diastolic posterior wall 
thickeness, DIVS: diastolic interventricular septum, LVEF: 
left ventricle ejection fraction, DRVD: diastolic right ventricle 

diameter, LAA: left atrium area, RAA: right atrium area, 
ROS/MR: regurgitating orifice surface/MR: mitral 
regurgitation, SPAP: systolic pulmonary artery pressure) 
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Table 2: A summary of laboratory tests results in the reported case 
 

 
 

Table 3: Cardiac manifestations of neonatal lupus (10, 17, 22, 24) 
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Table 4: Common manifestations of childhood onset systemic lupus (40) 
 

 
 

Table 5: New biomarkers for diagnosis of childhood onset systemic lupus (34) 
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Table 6: Available treatments for childhood onset systemic lupus with their indications (39, 40) 
 

 
 

Table 7: comparision between adult onset – SLE and childhood onset- SLE (31, 36) 
 

 
 

   
 

Fig 1: Coronary incidences in our reported case (left: RAO10, 1°/CRA 34, 5°. MIDDLE: LAD 11, 4°/CRA 42°; RIGHT: LAD 45, 2°). 
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Fig 2: A proposed decision tree for management of neonatal dialted cardiomyopathy 
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Abbreviations 
TEE thrans thoracic echography; EM endomyocardic; 
ph:pharmacological; nonph: non-pharmacological; HF heart 
failure; UB urinary bandelette; BCC blood cell count; RS 
rheumatoid serology; MU microalbuminuria; E electrolytes; B 
bilirubin; Pr protein; cort8 cortisol 8h, hemoc hemocultures; 
gly glycemia; creat creatinin; GH growth hormone; PTH 
Parathormon; iv IG intravenous immunoglogulin; MRI 
magnetic resonance imaging; NB new born; CHB complete 
heart block; iv CS intravenous corticosteroid; HXQ 
hydroxychloroquine; LGHB left heart block; PM pace maker. 
HR heart rate.  

 

Fig 3: Electrocardiogram of the reported case 
 

 

 
 

Fig 4: some transthoracic echography anomalies in reported case (from left to right: mitral regurgitation in 2c apical incidence; dilated 
cardiomyopathy in 4C apical incidence; altered S wave in tissue Doppler of mitral valve; dilated ventricules in TM). 

 
Conclusion  
The reported case illustrates the lack of knowledge of our 
practitioners on certain rare pathologies, which leads to a 
delay in diagnosis with fatal outcomes.  
A DCMP in the context of NNL might have evolved better if 
we had earlier associated plasmapheresis and IVIG (1) with 
the pharmacological treatment of heart failure. 
If it was rather a cSLE, early aggressive treatment with 
corticosteroids and/ or IS and HXQ may have prevented renal 
damage (40).  
We suggest that the systematic search for anti La/Ro 
antibodies must be integrated into the pregnancy check-up. 
At the end of the article, we propose a decision tree for the 
management of NDCMP represented by the figure a. 
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