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Introduction 

Systemic lupus erythematosus (SLE) is a chronic autoimmune 

inflammatory disease that affects multiple organs. It frequently 

involves various systems such as renal, joints, skin, cardiovas-

cular, nervous, and hematologic systems [1]. 

Childhood-onset SLE (cSLE) and adult-onset SLE (aSLE) 

have different phenotypes [2]. Neuropsychiatric, renal, and 
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hematological manifestations are more common in cSLE than 

in adult-onset disease [2]. Patients with cSLE have common 

hematological manifestations such as leukopenia, lymphope-

nia, thrombocytopenia, and hemolytic anemia [3]. In addition, 

kidney involvement is more frequent and shows more severe 

manifestations in cSLE patients than in aSLE [1]. About 50% 

to 75% of cSLE patients have renal involvement, and >90% de-

velop lupus nephritis within 2 years of diagnosis [4]. Moreover, 
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10% to 30% of cSLE patients with lupus nephritis progress to 

end-stage renal disease (ESRD) within 15 years of diagnosis [5]. 

Central nervous system (CNS) involvement in SLE occurs in 

21% to 95% of patients [6]. Neuropsychiatric manifestations 

include psychosis, anxiety, mood disorders, seizures, and hem-

orrhage [6]. These manifestations are caused by the disease  

or secondary CNS sequelae of SLE induced by treatment with 

steroids and immunosuppressants [6]. However, neurological 

complications such as cerebral infections, brain abscesses, and 

hemorrhage are seldom reported in lupus nephritis, even in 

adults. These are extremely rare in cSLE compared to aSLE, and 

the result is usually fatal. Here, we report a rare case of cSLE 

with ESRD, brain abscess, and cerebral hemorrhage. 

Case report 

A 9-year-old girl, previously diagnosed with idiopathic throm-

bocytopenic purpura (ITP) at another hospital, was referred 

to our hospital because of severe acute kidney injury (AKI) in 

June 2021. She was admitted to the pediatric intensive care unit 

(PICU) for continuous renal replacement therapy. She showed 

volume overload (uncontrolled hypertension, both pleural 

effusion, ascites) and decreased kidney function (blood urea 

nitrogen [BUN] 57.6 mg/dL, serum creatinine 0.76 mg/dL) with 

anuria, massive hematuria, and proteinuria, decreased platelet 

counts, a malar rash, joint pain, and immunologic findings of 

reduced complement levels, including complement compo-

nents 3 and 4, and positive antinuclear antibody and anti-dou-

ble-stranded DNA (Tables 1, 2). We finally diagnosed the patient 

with lupus nephritis, which was cSLE with kidney involvement. 

Table 1. Initial laboratory results of patient

Variable Reference Result
Hematologic
 WBC (×103 μL) 4.0–10.8 5.40
 PLT count (×103 μL) 150–400 28.0
Mucocutaneous
 Malar rash Negative Positive
Chemistry
 BUN (mg/dL) 7–17 57.0
 Creatinine (mg/dL) 0.37–0.72 0.76
Complement proteins
 C3 (mg/dL) 90–180 14.2
 C4 (mg/dL) 30–200 2.83
Renal
 Urine protein Negative 4+
 Urine protein-to creatinine ratio (g/gCr) 0–0.15 17.7
 Urine RBC (/μL) 0–8.8 488.4
SLE-specific antibodies
 Anti-dsDNA antibody Negative Positive
 Anti-Sm antibody Negative Positive
Antiphospholipid antibodies
 Anti-cardiolipin antibody Negative Negative
 Anti-beta2GP1 antibody Negative Negative
 Lupus anticoagulant Negative Negative

WBC, white blood cell; PLT, platelet; BUN, blood urea nitrogen; C3, 
complement component 3; C4, complement component 4; RBC, red 
blood cell; SLE, systemic lupus erythematosus; Anti-dsDNA, anti-
double stranded DNA; Anti-Sm, anti-Smith; Anti-beta2GP1, anti-
beta2-glycoprotein I.

Table 2. Serological results after diagnosis of systemic lupus erythematosus

Variable Initiala) 4 mob) 7 mob)

Rheumatoid factor (normal range, 0–15.0 IU/mL) 8 11 8
Lupus anticoagulant Negative Positive Positive
Antinuclear antibody Positive (1:640)a) Negative (1:80)a) Not done
Anti-dsDNA antibody Positive (≥320)a) Negative (1:10)a) Negative (1:10)a)

Anti-RNP antibody Positive (16)a) Negative Negative
Anti-Sm antibody Positive (33)a) Negative Negative
Anti-SS-A/Ro antibody Positive (23)a) Negative Negative
Anti-SS-B/La antibody Negative Negative Negative
Anti-cardiolipin antibody IgM Negative Negative Not done
Anti-cardiolipin antibody IgG Negative Negative Not done
Anti-beta2GP1 IgG Negative Negative Not done
Anti-beta2GP1 IgM Negative Negative Not done

Anti-dsDNA, anti-double stranded DNA; Anti-RNP, anti-ribonucleoprotein; Anti-Sm, anti-Smith; Anti-SS-A/Ro, anti-Sjögren's-syndrome-
related antigen A/Ro; Anti-SS-B/La,  anti-Sjögren's-syndrome-related antigen B/La; IgM, immunoglobulin M; IgG, immunoglobulin G; Anti-
beta2GP1, anti-beta2-glycoprotein I.
a)The value in parentheses is the titer of serology. b)Post initial treatment.
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To treat the AKI caused by lupus nephritis, high-dose steroids 

(methylprednisolone 0.50–0.75 g/day for two doses) and immu-

nosuppressant therapy (cyclophosphamide 500 mg/body sur-

face area once in September 2021; mycophenolate mofetil 1,500 

mg/day from August 2021 to January 2022) was administered. 

The AKI deteriorated, however, and after 3 months, she reached 

ESRD status. Given this situation, decreasing lupus activity be-

came more important than preserving kidney function. So we 

had to add tacrolimus while using other immunosuppressants 

after 1 month (tacrolimus 2 mg/day from September 2021 to 

January 2022). Peritoneal dialysis (PD) alone was ineffective in 

resolving fluid retention, such as pericardial effusion, pleu-

ral effusions, hypertension, and elevation of BUN and serum 

creatinine levels. Therefore, we performed hemodialysis (HD) 

three times a week with daily PD. In December 2021, 6 months 

after her first admission, she was discharged with all dialysis 

plans. Unfortunately, she was hospitalized in the PICU again 

because of seizures January 2022. Brain magnetic resonance 

imaging was performed, and the patient was diagnosed with 

a brain abscess (Fig. 1). During surgery, spontaneous cerebral 

hemorrhage was observed (Fig. 2). Even though we performed 

a burr-hole operation immediately, her vital signs became un-

stable, and then shortly after, she died because of disseminated 

intravascular coagulation (DIC) (Table 3, Fig. 3). 

Discussion 

cSLE accounts for 15% to 20% of all SLE cases [2]. Although 

both cSLE and aSLE involve multiple organs, cSLE has several 

different clinical manifestations, with hematological, renal, and 

neuropsychiatric manifestations being more common [2]. 

Although lymphopenia is more prevalent with aSLE, both 

thrombocytopenia and hemolytic anemia are significantly 

more prevalent in the cSLE group [3]. If only hematologic symp-

toms are present initially, it may be mistaken for a hematologic 

disease, and SLE may be missed in both age groups. Although 

there are limited studies in children, some studies reported 

that some patients developed SLE after ITP [7]. The prevalence 

of these patients ranges from 3% to 12% [7]. Patients initially 

have thrombocytopenia as an isolated presentation. Therefore, 

they could be diagnosed with ITP since they do not have symp-

toms of SLE other than thrombocytopenia [7]. Another study 

reported that 2.96% of childhood ITP patients subsequently 

developed SLE [8]. In our case, thrombocytopenia was an early 

symptom of SLE, and the patient was diagnosed and treated for 

AA
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Fig. 1. Radiological imaging of the brain. (A) Initial brain computed 
tomography (CT) of the patient showed an approximately 2.3 cm 
low-density lesion in the left temporoparietal lobe. This lesion 
presented the possibility of a cystic lesion or low-density mass, such 
as cystic encephalomalacia. (B) Brain magnetic resonance imaging 
of the patient after Brain CT. It showed an approximately 2.7 cm 
rim-enhancing mass with diffusion restriction in the left superior 
temporal gyrus, suggesting a brain abscess.

ITP for 2 years. The patient was finally diagnosed with SLE when 

she was re-examined for symptoms and signs such as malar 

rash and renal manifestations such as pitting edema, oliguria, 

BUN, and serum creatinine elevation after transfer to our hos-

pital. Even hematological problems alone may necessitate im-

Fig. 2. Secondary brain computed tomography of the patient. 
Spontaneous intracranial hemorrhage in the left parietal lobe 
occurred in a previously noted left temporal lobe abscess.
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Table 3. Laboratory results after cerebral hemorrhage

Variable Reference Resulta)

Hematologic
 WBC (×103 μL) 4.0–10.8 4.32 (9.09)
 Hemoglobin (g/dL) 14.0–18.0 7.80 (10.1)
 Hematocrit (%) 40.0–50.0 23.9 (30.6)
 PLT count (×103 μL) 150–400 54 (41)
Chemistry
 BUN (mg/dL) 7–17 10.3 (97.7)
 Creatinine (mg/dL) 0.37–0.72 0.76 (4.87)
Complement proteins
 C3 (mg/dL) 90–180 59.7 (64.7)
 C4 (mg/dL) 30–200 9.92 (18.9)
Renal
 Urine protein-to creatinine ratio (g/gCr) 0–0.2 74.8 (>190.1)
SLE-specific antibody
 Anti-dsDNA antibody Negative Negative
 Anti-Sm antibody Negative Negative
Antiphospholipid antibody
 Anti-cardiolipin antibody Negative Negative
 Anti-beta2GP1 antibody Negative Negative
 Lupus anticoagulant Negative Positive
Coagulation
 PT (INR) 0.89–1.12 Undetectable 

(0.97)
 aPTT (sec) 26.8–40.6 undetectable 

(24.4)
 Fibrinogen (mg/dL) 200–400 49 (300)
 FDP (μg/mL) 0–5 8.83 (7.84)
 D-Dimer (ng/mL) 0–243 799 (956)
Echocardiography No significant finding
Culture
 Blood No growth
 CSF No growth
 Peritoneal fluid No growth

WBC, white blood cell; PLT, platelet; BUN, blood urea nitrogen; C3, 
complement component 3; C4, complement component 4; SLE, 
systemic lupus erythematosus; Anti-dsDNA, anti-double stranded 
DNA; Anti-Sm, anti-Smith; Anti-beta2GP1, anti-beta2-glycoprotein 
I; PT, prothrombin time; INR, international normalized ratio; aPTT, 
activated partial thromboplastin time; FDP, fibrin degradation 
products; CSF, cerebrospinal fluid.
a)The values in parentheses are the results at the time of seizure.

munochemical tests for SLE. However, it is unclear whether our 

patient developed SLE after ITP or had an isolated presentation 

of thrombocytopenia as the initial symptom of SLE.  

Kidney involvement is the most common manifestation of 

SLE and a predictor of poor survival outcomes [7]. Lupus ne-

phritis is more common and severe in cSLE than in aSLE [9]. 

Although the 5-year renal survival rates in children with cSLE 

have markedly improved in recent decades, the most recent 

rate ranges from 52% to 91%, which is still low [9]. Also, the 

mortality rate of cSLE with lupus nephritis is 19 times greater 

than that in the same age groups. It is higher than aSLE, which 

has an eight times higher mortality than the same age group [9]. 

cSLE with lupus nephritis with frequent and severe symp-

toms of kidney involvement leads to high-dose corticosteroids 

and immunosuppressive treatment [10]. Inevitable life-threat-

ening side effects could occur when these drugs are used for 

remission of the disease. In addition, they could increase the 

risk of serious infections. A study reported that the poor prog-

nosis of cSLE with ESRD is primarily associated with infectious 

disease [11]. Infectious diseases such as septicemia, peritonitis, 

pulmonary infection, and other infections are secondary com-

mon causes of mortality during the 5 years from initiation of 

renal replacement therapy in cSLE with ESRD [11]. 

cSLE shows more common psychiatric manifestations than 

aSLE [12]. In our case, the patient was treated with systemic 

corticosteroids and immunosuppressants for lupus nephritis 

for 7 months. She had intractable fluid retention even though 

she was treated with simultaneous PD and HD, and concen-

trated administration of immunosuppressants was ineffective. 

There was a risk of infection while undergoing both dialyzes; 

however, immunosuppressive drugs had to be used to control 

the SLE activity. Immunosuppressants are not the only cause 

of the increased risk of infection. Several factors could contrib-

ute to the increased risk of infections in patients with SLE [13]. 

Doria et al. [13] insisted that there are factors that increase the 

risk of infections, such as organ injury, immunosuppressant 

use, and T- and B-cell exhaustion. In our study, our patient un-

derwent HD and PD simultaneously. HD and PD catheters could 

be risk factors for infections, which could lead to prolonged 

hospitalization, poor morbidity, and mortality [14]. Besides the 

aforementioned causes, infections can arise from several other 

factors. Uremia-induced immune dysfunction in ESRD patients 

increases their vulnerability to infection. Uremia is associat-

ed with impaired immune responses from neutrophils and 

lymphocytes, complement system dysfunction, and reduced 

antibody production, which leads to immunosuppression [15]. 

Diabetes is also a major risk factor for nosocomial infections in 

HD patients [15]. 

The patient had several factors which made her vulnerable to 

infection; renal failure due to SLE activity, long-term use of sys-

temic corticosteroids, simultaneous and longer use of HD and 

PD catheters, longer hospital stays, and hyperglycemia due to 

long-term steroid use. Concerned about those risk of infection, 
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Fig. 3. Trend of blood urea nitrogen (BUN) and creatinine with dialysis and medical treatment. The patient's kidney damage gradually progressed. 
To resolve the acute kidney injury and fluid retention, she started hemodialysis (HD) and peritoneal dialysis (PD) together and high-dose steroids 
and immunosuppressants were administered. Despite aggressive treatment for 8 months, she developed a brain abscess and hemorrhage 
associated with treatment-related infectious side effects. Finally, the patient was unable to tolerate the hemodynamic instability and died. Dotted 
lines mean lower margin of normal limit. CRRT, continuous renal replacement therapy; MPT, methylprednisolone therapy; PL, prednisolone; 
MMF, mycophenolate mofetil; CPM, cyclophosphamide.
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we began immunosuppressant after 3 months. Nevertheless, 

she developed seizures and brain abscesses. She also expe-

rienced prolonged thrombocytopenia combined with a high 

bleeding tendency due to ESRD and uncontrolled DIC, which 

led to cerebral hemorrhage. In short, she had multiple risk fac-

tors for severe infections and more potent treatment-related 

side effects, such as hematological and neurological complica-

tions, than other cSLE patients. 

In conclusion, it is essential to recognize that even patients 

with isolated symptoms, such as ITP, may be exhibiting early 

manifestations of SLE. When Lupus nephritis is diagnosed, 

prompt treatment is essential to prevent the progression to 

ESRD. If resolved as soon as possible, it could prevent treat-

ment-related complications and allow for discontinuation of 

medications. During treatment, it is important to consider the 

possibility of complications such as brain abscesses and hem-

orrhage. Although rare, these complications must always be 

considered in clinical practice because they increase mortality 

rates.  
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