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ABSTRACT
Objective: Neuropsychiatric (NP) involvement in juvenile onset systemic lupus erythematosus (jSLE) is associated with 
increased morbidity and diagnostic challenges. Data regarding pediatric populations remain limited. This study aimed to 
determine the prevalence, clinical features, imaging findings, and treatment outcomes of neuropsychiatric SLE (NPSLE) at a 
tertiary pediatric rheumatology center. 
Materials and Methods: This retrospective study included 46 jSLE patients followed between 2015 and 2025. Patients were 
classified as NPSLE or non-NPSLE. Demographic, clinical, laboratory, imaging, and treatment data were analyzed.
Results: NPSLE was identified in 14 (30.4%) patients, and it was predominantly observed at disease onset. Patients with 
NPSLE had significantly higher disease activity at the time of diagnosis (p=0.001). Seizures (n=5, 10.8%) and depression 
(n=2, 4.3%) were the most common symptoms. Anti-ribosomal P antibody positivity was more common in NPSLE patients 
(p=0.019). Macrophage activation syndrome was observed in 3 (6.5%) patients, all of whom were in the NPSLE group. All 
patients received corticosteroids and hydroxychloroquine, and most were treated with cyclophosphamide. At the final follow-
up, disease activity had significantly decreased, and most patients achieved low disease activity without neurological sequelae.
Conclusion: NPSLE is a common and severe manifestation of jSLE and is associated with high disease activity. Early and 
aggressive immunosuppressive therapy may play a critical role in controlling disease activity and improving prognosis.
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(8). Therefore, early diagnosis of NP involvement is not 
always possible; early recognition of clinical symptoms is 
crucial for the timely initiation of targeted treatment for organ 
involvement, prevention of permanent neurological sequelae, 
and improvement of patients’ quality of life (QoL). However, 
data on NP involvement in children with SLE are limited (9).

The aim of this study was to determine the prevalence of 
NPSLE at our center and to examine the clinical findings, 
imaging features, and treatment outcomes of these patients 
in detail.

Materials and Methods
Study Design and Patient Population: In this study, the 
electronic and paper medical records of 46 patients with 
jSLE who were regularly followed up at a tertiary referral 
hospital between 2015 and 2025 were retrospectively 
reviewed. The diagnosis of SLE was confirmed according 
to the 2012 Systemic Lupus International Collaborating 
Clinics (SLICC) classification criteria (10). The patients 

Introduction
Juvenile-onset systemic lupus erythematosus (jSLE) is a 
serious multisystemic autoimmune disease that can lead 
to significant organ damage, morbidity, and mortality; it 
represents approximately 15-20% of all SLE cases (1). It 
is classified as a rare disease with an incidence of 0.3 to 
0.9 per 100.000 children and a prevalence of 1.89 to 25.7 
per 100.000 children (2,3). Compared to adult-onset SLE, 
jSLE patients have higher morbidity and mortality rates (4). 
Neuropsychiatric (NP) and renal involvement tend to be more 
severe in pediatric patients and are associated with a poorer 
prognosis (5). The reported prevalence of neuropsychiatric 
SLE (NPSLE) ranges from 37% to 95% in adults and from 
20% to 95% in pediatric patients (6). NP manifestations may 
present with a wide spectrum of clinical features such as 
seizures, psychosis, headache, cognitive dysfunction, mood 
disorders, cerebrovascular events, peripheral neuropathy, 
and transverse myelitis (7). NPSLE may be directly related 
to primary disease activity; however, it may also arise due to 
treatment-related factors, metabolic disorders, or infections 
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were calculated at diagnosis and at the final follow-up visit 
(13, 14). Suboptimal control was defined as active disease 
with an SLEDAI-2K score >4 (14).

Statistical analysis

The research data were analyzed using the Statistical 
Package for the Social Sciences (SPSS) version 23 (IBM 
Corp. Armonk, NY, USA). In the descriptive statistics 
section, categorical variables were presented as frequencies 
and percentages in tables and graphs, while continuous 
variables were reported as medians (IQR). The normality of 
distribution for continuous variables was evaluated using 
both visual methods (histograms and probability plots) and 
analytical methods (Kolmogorov-Smirnov/Shapiro-Wilk 
tests). The Mann-Whitney U test was used to compare 
non-normally distributed continuous variables between two 
groups. The chi-square test was employed for comparisons 
of categorical variables. A p-value of <0.050 was considered 
statistically significant in this study. 

Results
Characteristics of the overall cohort: A total of 46 jSLE 
patients were included in the study. Forty-one (89.1%) 
were female and 5 (10.8%) were male. The median age 
at diagnosis, age at symptom onset, and median follow-up 
duration were 17.3 (14.5–20) years, 12.1 (10.6-15) years, and 
25 (6–72) months, respectively. The most common finding 
was constitutional symptoms (n=37, 80.4%), followed by 
hematologic involvement (n=27, 58.6%) and mucocutaneous 
involvement (n=26, 56.5%) (Table I). All patients were ANA 
positive. Hypocomplementemia was detected in 34 (73.9%) 
patients. Anti-dsDNA antibodies were identified in 86.9% 
of patients (n=40), while extractable nuclear antigen (ENA) 
positivity was observed in 65.2% (n=30). On ENA screening, 
anti-nucleosome was the most frequently detected antibody 
(n=20, 43.4%), followed by anti-histone (n=13, 28.2%), anti-
ribosomal P (n=10, 21.7%), and anti-Smith antibodies (n=9, 
19.5%).

All patients received hydroxychloroquine (HCQ). 
Corticosteroids were administered to 43 (93.5%) patients. 
The median duration of corticosteroid therapy with tapering 
was 23 (8–45.5) months and corticosteroid treatment was 
discontinued in 6 (13%) patients. The other treatments 
received by the patients are presented in Table I. The median 
SLEDAI-2K score at diagnosis was 12 (7-20) and decreased 
to 1 (0–4) at the last follow-up visit.

Characteristics of NPSLE patients: NPSLE was present in 14 
(30.4%) patients. It was observed at diagnosis in 13 (28.6%) 
patients and developed during the 9-month follow-up in one 
(2.1%) patient. Seizures developed in this patient during 
follow-up.  Sex, age at diagnosis, diagnostic delay, and 
follow-up duration were similar between patients with and 
without NPSLE (p>0.050) (Table I). Constitutional symptoms 
were the most common findings in both groups; however, 
constitutional symptoms and musculoskeletal involvement 
were more prevalent in the non-NPSLE group (p=0.025 
and p=0.005) (Table I). Three (6.5%) patients had a history 
of macrophage activation syndrome (MAS), and all of these 
patients had NP involvement. All patients with NPSLE were 

were divided into two groups: NPSLE and non-NPSLE. NP 
manifestations were evaluated in accordance with the 1999 
American College of Rheumatology (ACR) case definitions 
for NPSLE (7). NP manifestations were classified as SLE-
related if they occurred at disease onset or during an active 
disease phase, fulfilled the 1999 ACR case definitions for 
neuropsychiatric syndromes, and could not be attributed to 
a more probable alternative etiology. Patients were excluded 
from the NPSLE classification if NP symptoms were 
attributable to central nervous system infection, metabolic 
disturbances, uncontrolled hypertension, renal impairment 
or uraemia, thrombotic or structural central nervous system 
pathology, or medication-related adverse effects, including 
corticosteroid exposure. Manifestations with inherently low 
diagnostic specificity such as headache, depression, and 
mood disturbances were accepted as NPSLE only when 
corroborated by objective clinical, laboratory, neuroimaging, 
or specialist evaluation findings. Demographic characteristics, 
age of disease onset, disease duration, follow-up duration, 
symptoms, clinical characteristics, laboratory findings, 
treatments and neuroimaging data were recorded. 

Laboratory Evaluation: Laboratory parameters including 
complete blood count, erythrocyte sedimentation rate (ESR), 
C-reactive protein (CRP), antinuclear antibody (ANA), anti-
double-stranded DNA (anti-dsDNA), and antiphospholipid 
antibodies [(APA); anti-cardiolipin IgG and IgM levels, Beta-
2 glycoprotein IgM and G levels, and lupus anticoagulant] 
were recorded. ANA, anti-dsDNA and extractable nuclear 
antigen (ENA) antibodies were measured using indirect 
immunofluorescence or enzyme-linked immunosorbent 
assay techniques. Serum complement levels (C3 and C4) 
were determined using immunodiffusion or turbidimetric 
immunoassay methods. Urinalysis abnormalities were 
defined according to the following criteria: hematuria was 
defined when more than five erythrocytes were detected 
microscopically; proteinuria was defined as a spot urine 
protein-to-creatinine ratio greater than 0.2 in children over 
two years of age and greater than 0.5 in children under 
two years of age, while nephrotic range proteinuria was 
defined as a ratio exceeding 2. Kidney biopsy specimens 
were histopathologically classified according to the 2003 
International Society of Nephrology/Renal Pathology Society 
classification criteria (11).

Disease Activity Assessment: Disease activity was assessed 
using the Systemic Lupus Erythematosus Disease Activity 
Index 2000 (SLEDAI-2K), which was routinely calculated at 
each clinical visit (12). SLEDAI-2K scores were calculated 
based on patients’ clinical findings at admission and during 
the preceding 10 days. Within this scoring system, 8 points 
were assigned for each of the following manifestations when 
present: seizures, psychosis, organic brain syndrome, visual 
disturbances, cranial nerve involvement, lupus headache, 
cerebrovascular events, and vasculitis. A score of 4 points 
was given for arthritis, myositis, urinary casts, hematuria, 
proteinuria, and pyuria. Findings such as rash, alopecia, 
mucosal ulcers, pleuritis, pericarditis, hypocomplementemia, 
and elevated anti-dsDNA levels were each scored as 2 points. 
Additionally, fever, thrombocytopenia, and leukopenia were 
assigned 1 point each when present. SLEDAI-2K scores 
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Table I: Demographic and clinical characteristics, disease activity, and treatments according to NPSLE status
Total NPSLE Non-NPSLE p

Total number of patients 46 14 32 -
Sex*

Female 41 (89.1) 12 (29.3) 29 (70.7) 0.486
Age at diagnosis (years)† 17.3 (14.5–20) 17 (14.9-18.5) 16.7 (13.9-20) 0.376
Age at symptom onset (years)† 12.1 (10.6-15) 12.9 (11-15.2) 12 (9.2-15.1) 0.256
Diagnostic delay (months)† 1 (0-6) 0 (0-6) 2 (0-5.5) 0.231
Follow-up duration (months)† 25 (12-48) 22.5 (11-34.5) 26.5 (12.5-48) 0.117
Duration of steroid use (months)† 23 (8-45.5) 25 (9-38) 23 (8-51.5) 0.945
Systems involvement*

Constitutional manifestations
Hematological
Mucocutaneous 
Renal
Musculoskeletal
Respiratory
Cardiac
Gastrointestinal

37 (80.4) 
27 (58.6) 
26 (56.5) 
25 (54.3)
19 (41.3) 
14 (30.4) 
11 (23.9) 
4 (8.6)

14 (37.8)
11 (40.7)
10 (38.5)
11 (44)
5 (26.3)
6 (42.9)
4 (36.3)

0

23 (62.2)
16 (59.2)
16 (61.5)
14 (56)

14 (73.7)
8 (57.1)
7 (63.6)
4 (100)

0.025
0.430
0.153
0.430
0.005
0.193
0.056
0.646

SLEDAI-2K (at diagnosis)† 12 (7-20) 20.5 (16.7-26) 10 (6-16) 0.001
SLEDAI -2K (at last visit)† 1 (0-4) 2 (0-5) 0 (0-4) 0.258
Treatments*

NSAIDs 
Steroids 
Cyclophosphamide 
Metotrexate 
Azathioprine
Siklosporin A
Mycophenolate mofetil
Rituximab
IVIG

3 (6.5)
43 (93.5)
19 (41.3)
3 (6.5)
3 (6.5)
2 (4.3)
23 (50)
7 (15.2)
14 (30.4)

1 (33.3)
14 (32.6)
13 (68.4)

0
0

2 (100)
14 (60.9)
3 (42.8)
7 (50)

2 (66.7)
29 (67.4)
6 (31.5)
3 (100)
3 (100)

0
9 (39.1)
4 (57.1)
7 (50)

0.673
0.327
0.001
0.327
0.327
0.088
0.168
0.113
0.061

*: n(%) (chi-square test), †: median (IQR) (Mann-Whitney U test), NPSLE: Neuropsychiatric systemic lupus erythematosus, SLEDAI: Systemic 
Lupus Erythematosus Disease Activity Index, NSAIDs: nonsteroidal anti-inflammatory drugs, IVIG: intravenous immunoglobulin

anti-dsDNA positive and had hypocomplementemia (Table 
II). Anti-ribosomal P antibody positivity was more common 
in the NPSLE group (p=0.019). APA positivity was present 
in 3 (6.5%) patients in the NPSLE group, and there was 
no significant difference between the groups (p=0.533). 
However, leukopenia and lymphopenia were more frequently 
observed in NPSLE patients (p=0.024 and p=0.001, 
respectively) (Table II). 

Assessment of neuropsychiatric manifestations: There were 
different clinical presentations of NP involvement. Seizures 
were observed in five (10.8%) patients and depression in 
two (4.3%) patients. In addition, NP manifestations such as 
headache, psychosis, altered consciousness, mood changes, 
sensorimotor neuropathy, chorea, and transverse myelitis 
were observed in one (2.1%) patient each. The patient who 
presented with seizure symptoms tested positive for APA, 
and an intracardiac thrombus was detected in this patient. In 
patients with transverse myelitis and chorea, however, APA 
was negative. Additionally, anti-ribosomal-P antibodies were 
positive in two patients diagnosed with depression.

All patients underwent cranial magnetic resonance imaging 
(MRI). Among the patients with seizures, cranial MRI findings 
in 2 (4.3%) were compatible with posterior reversible 
encephalopathy syndrome (PRES). Magnetic resonance 
angiography/venography (MRA/MRV) was performed in 
twelve (26%) patients. MRA/MRV findings were normal in all 
patients, whereas cranial MRI was normal in only 4 (8.6%) 

patients. Detailed patient-level cranial MRI findings are 
presented in Table III.

Additionally, electroencephalography (EEG) was performed 
in 12 (26%) patients, and all EEG findings were normal. 
Electromyography (EMG) was performed in 4 (8.6%) patients; 
sensorimotor polyneuropathy was detected in 1 (2.1%) patient, 
while the remaining results were normal.

Treatment of NPSLE patients: All patients with NPSLE were 
treated with pulse methylprednisolone (PMP) and HCQ, and all 
but one patient received cyclophosphamide (CYC). CYC was 
used more frequently in the NPSLE group compared to the 
non-NPSLE group (p=0.001) (Table I). Additionally, therapeutic 
plasma exchange (TPE) was administered to 3 (6.5%) patients, 
rituximab (RTX) to 3 (6.5%) patients, and cyclosporine-A (CSA) 
to 2 (4.3%) patients. Additionally, antiepileptic treatment was 
initiated in 4 (8.6%) patients with seizures; selective serotonin 
reuptake inhibitors were started in 3 patients with depression and 
mood changes; haloperidol was administered to 1 (2.1%) patient 
with chorea; a thrombopoietin receptor agonist (eltrombopag) 
was initiated in 1 (2.1%) patient with thrombocytopenia; and 
acetylsalicylic acid was started in 3 patients with APA positivity.

Among the three patients who developed MAS, 2 had 
seizures and 1 had psychosis, hallucinations, and impaired 
consciousness. All of these patients were treated with PMP 
and monthly CYC induction followed by mycophenolate mofetil 
(MMF). In addition, 2 of these patients required TPE and CSA.
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Table II: Immunological and laboratory characteristics according to NPSLE status
NPSLE Non-NPSLE Total p

Hypocomplementemia* 14 (41.1) 20 (58.8) 34 (73.9) 0.203
Direct Coombs positivity* 12 (37.5) 20 (62.5) 32 (69.6) 0.281
Anti-dsDNA positivity* 14 (35.9) 25 (64.1) 40 (86.9) 0.090
ENA positivity*

Nucleosome 
Histone 
PM-Scl 
RNP
Anti-Sm 
SS-A 
Anti-Ku 
Anti-ribosomal P 
SS-B
Ro-52
DFS70
AMA 2

12 (40)
7 (35)

7 (53.8)
0

4 (50)
3 (33.3)
1 (50)

0
7 (70)

0
1 (25)
2 (50)

2 (66.7)

18 (60)
13 (65)
6 (46.2)
2 (100)
4 (50)

6 (66.7)
1 (50)

3 (100)
3 (30)

2 (100)
3 (75)
2 (50)

1 (33.3)

30 (65.2)
20 (43.4)
13 (28.2)
2 (4.3)
8 (17.3)
9 (19.5)
2 (4.3)
3 (6.5)

10 (21.7)
2 (4.3)
4 (8.6)
4 (8.6)
3 (6.5)

0.039
0.423
0.137
0.368
0.362
0.511
0.632
0.216
0.019
0.368
0.493
0.507
0.347

APA positivity*
Anticardiolipin IgM (U/ml)
Anticardiolipin IgG (U/ml)
Beta-2 glycoprotein IgM (RU/ml)
Beta-2 glycoprotein IgG (RU/ml)
Lupus anticoagulant (sec)

3 (27.3)
2 (33.3)

0
4 (50)
1 (50)

0

8 (72.7)
4 (66.7)
4 (100)
4 (50)
1 (50)

5 (100)

11 (23.9)
6 (13)
4 (8.7)
8 (17.4)
2 (4.3)
5 (10.9)

0.533
0.618
0.211
0.373
0.675
0.209

Leukocyte (×109/L)† 3.3(2.2-6) 5.1 (4.2-6.8) 5 (3.4-6.6) 0.024
Lymphocyte (×109/L)† 1 (0.75-1.3) 1.6 (1.3-2) 1.5 (1-2) 0.001
Platelet (×109/L)† 159.5 (49-212) 234 (132-318) 192 (99-303) 0.111
ESR (mm/h)† 50 (15.2-77.5) 28 (7-54) 30 (8-63) 0.113
CRP (mg/L)† 4.9 (0.87-10.4) 5 (1-20) 5.5 (0.1-22) 0.714

*: n(%) (chi-square test), †: median (IQR) (Mann-Whitney U test), NPSLE: Neuropsychiatric systemic lupus erythematosus, ESR (mm/h): 
erythrocyte sedimentation rate, CRP (mg/L): C-reactive protein, ENA: extractable nuclear antigen, anti-dsDNA: anti–double-stranded DNA, 
PM-Scl: polymyositis-scleroderma antibody, RNP: ribonucleoprotein, anti-Sm: anti-Smith, SS A/Ro and SS-B/La: Sjögren’s syndrome-related 
antibodies, DFS70: dense fine speckled 70, AMA2: anti-mitochondrial antibody type 2, APA: Antiphospholipid antibodies

At diagnosis, the median SLEDAI-2K score was higher in NPSLE 
patients, but at the last visit, SLEDAI-2K scores were similar 
between the two groups (p=0.001 and p=0.235). The detailed 
clinical characteristics of the patients are presented in Table III 
and the main clinical, laboratory, and outcome-related findings 
of patients with NP involvement are summarized in Figure 1.

Discussion
In this study evaluating 46 patients with jSLE, NP involvement 
was identified in 30.4% of patients. The clinical spectrum 
was highly heterogeneous, with seizures and depression 
being the two most common clinical manifestations. Less 
frequent but clinically important manifestations were also 
observed, including PRES, transverse myelitis, chorea, 
psychosis, altered consciousness, mood changes, 
headache, and sensorimotor neuropathy. Patients with 
NPSLE had higher disease activity at diagnosis than those 
without NP involvement, and all patients who developed 
MAS were in the NPSLE group. Following treatment, disease 
activity markedly decreased in patients with NPSLE, and no 
neurological sequelae were observed at the final follow-up.

This study provides a comprehensive evaluation of clinical 
characteristics of patients with NPSLE followed at a tertiary 
pediatric rheumatology center in Türkiye. There is no 
specific biomarker or imaging finding that is definitive for 
the diagnosis of NPSLE; therefore, clinicians face major 
challenges in both the diagnostic and treatment processes 

(15). In this study, the prevalence of NPSLE was determined 
to be 30%. It is observed that the prevalence of NPSLE 
reported in the literature varies widely, a finding attributed to 
differences in diagnostic criteria, sample size, and study design. 
In fact, while the prevalence of NPSLE was reported as 13.5% 
in a multicenter study involving jSLE patients in Türkiye, another 
study from Türkiye reported this rate as 24.5%. Similarly, a 
study conducted in Poland found a prevalence of 23.8%, while 
a study conducted in Egypt found a prevalence of 46.3%. 
These findings demonstrate that the prevalence of NPSLE 
can vary significantly depending on different populations and 
methodological approaches (16-19). For this reason, there is a 
need for multicenter studies involving large sample groups from 
different countries.

For the diagnosis of NPSLE, it is essential to carefully inquire 
about symptoms such as headaches, depression, and 
behavioral or mood changes at every visit and to be alert 
for the presence of neurological involvement (20). Early 
recognition of symptoms is of critical importance for preventing 
the development of permanent neurological sequelae and 
improving patients’ QoL. However, clinicians’ tendency not to 
be sufficiently persistent in inquiring about mild and nonspecific 
NP symptoms may lead to underreporting of NP involvement 
rates in some centers. Therefore, adopting a standardized and 
systematic clinical evaluation approach will not only facilitate 
early diagnosis but also contribute to obtaining more accurate 
data on the prevalence of NPSLE.
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Table III: Clinical features, neuroimaging findings, and treatments of patients with NPSLE

No Sex Age* Presenting 
complaint

Neuropsychiatric 
manifestations Cranial MRI MRA/

MRV EEG EMG
Other organ 

system 
involvement*

SLEDAI-
2K (at last 

visit)
Treatments†

1 F 8 Fever
MAS

Seizure
PRES

Bilateral 
occipital lobe 
hyperintensity

- N - LN, 
Hematological 1

PMP, CYC, 
TPE

MMF, LEV

2 F 17
Fever

Agitation
MAS

Altered 
consciousness

Bilateral cerebral 
hyperintense 
lesions and 

corpus callosum 
hematoma

N N N
ACL, 

Respiratory, LN, 
Hematological

4
PMP, TPE 
IVIG, CYC, 
CSA, MMF

3 M 15 Rash, fever
Anxiety Depression

Bilateral 
frontotemporal 
hyperintense 

signal changes

N N - ACL, MSC, LN 4
PMP, CYC, 

MMF
SSRI

4 M 13
Rash, fatigue

Arthritis
Mood changes

Mood changes

Bilateral 
frontotemporal 
hyperintense 

signal changes

N *- - ACL, 
Hematological 0

PMP , CYC , 
MMF, 

SSRI, ASA

5 F 12
Rash, fatigue

Edema
Hematuria

Depression N - - - ACL, LN 0
PMP, MMF, 

SSRI

6 F 10
Fever, fatigue

Rash
MAS

Seizure
Basal ganglia 
hyperintense 

signal changes
N N -

ACL, MSC, 
Respiratory, LN, 
Hematological

4
PMP, CYC, 
CSA, LEV, 

MMF, Insulin

7 F 14
Fever, fatigue

Headache 
Myocarditis

Headache N N N -

ACL, 
Respiratory, LN, 
Hematological, 

Cardiac

18 PMP, CYC , 
MMF

8 F 14

Arthralgia, 
fatigue

Alopecia
Amenorrhea

Seizure
PRES

Bilateral temporo-
occipital diffusion 

restriction and 
empty sella

N N - ACL, MSC, 
Hematological 8

PMP, CYC (2 
doses)

RTX (4 cycles), 
MMF, IVIG

9 F 13
Dyspnea
Seizure
Fatigue

Sensorimotor 
polyneuropathy

Bilateral cerebral 
cortical atrophy N N Sensorimotor 

polyneuropathy
Respiratory, LN, 
Hematological 2

PMP, CYC 
RTX (4 cycles), 

MMF, IVIG

10 F 12 Urinary 
incontinence

Transverse 
myelitis

Focal right 
thalamic 

hyperintensity
N N N MSC, LN, 

Hematological 2

PMP , CYC 

RTX (2 cycles), 
MMF, IVIG,

Eltrombopag

11 F 13 Fine motor 
impairment Chorea

Diffuse diffusion 
restriction in the 
bilateral cerebral 
hemispheres and 
signal change in 
the right caudate 

nucleu

N N - MSC, LN, Cardiac 0
PMP , CYC 

MMF, 
Haloperidol

12 F 11 MIS-C Psychosis N N N - ACL, 
Hematological 0 PMP , CYC 

MMF, IVIG

13 F 15 Edema
Hemoptysis Seizure

Prominent 
bilateral cortical 

sulci
N N -

ACL, LN, 
Respiratory, 

Hematological, 
Cardiac

0

PMP , TPE, 
IVIG

CYC , MMF
Lev, ASA

14 F 13 MIS-C Seizure N N N N

ACL, LN, 
Respiratory, 

Hematological, 
Cardiac

0

PMP, TPE, 
IVIG

CYC , MMF, 
Lev, ASA

*: Disease onset (years), N: Normal, ACL: Acute cutaneous lupus, ASA: acetylsalicylic acid, CSA: cyclosporine, CYC: cyclophosphamide (750 
mg/m²), EEG: electroencephalography, EMG: electromyography, F: female, IVIG: intravenous immunoglobulin, LEV: levetiracetam, LN: lupus 
nephritis, M: male, MAS: macrophage activation syndrome, MMF: mycophenolate mofetil, MSC: musculoskeletal system, MRI: magnetic 
resonance imaging, MRA: magnetic resonance angiography, MRV: magnetic resonance venography, MIS-C: multisystem inflammatory syndrome 
in children, NPSLE: neuropsychiatric systemic lupus erythematosus, PMP: pulse methylprednisolone (30 mg/kg/day), PRES: posterior reversible 
encephalopathy syndrome, RTX: rituximab (375 mg/m² weekly for 4 weeks), SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index 
2000, SSRI: selective serotonin reuptake inhibitor, TPE: therapeutic plasma exchange. Constitutional symptoms were present in all patients, All 
patients received hydroxychloroquine.
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that anti-ribosomal P antibodies have low sensitivity (20%) 
and moderate specificity (80%), they appear to be particularly 
associated with psychosis and severe depression (25). In our 
series, two patients who presented with depression were 
positive for anti-ribosomal P antibodies.

It is known that APA positivity is associated with cardiovascular 
diseases, thrombosis, headaches, chorea, and transverse 
myelitis (26). In the current cohort, APA was positive in a patient 
who developed an intracardiac thrombus, whereas it was 
negative in patients who developed chorea and transverse 
myelitis (27). This finding underscores the importance of 
evaluating patients with NPSLE who test positive for APA for 
early anticoagulant therapy and closely monitoring them for the 
development of thrombosis.

In this study, disease activity at the time of diagnosis was higher 
in patients with NP involvement. Similarly, in a study by Pawlak-
Buś et al. (18) involving 143 SLE patients, higher disease 
activity was observed in patients with NPSLE. MAS is a rare 
but serious and life-threatening complication of SLE. Previous 
studies have reported that MAS develops in 0.9–4.6% of SLE 
patients (28). A study from Morocco has emphasized that SLE 
patients with high disease activity should be closely monitored 
for the development of MAS (29). In our study, three patients 
among all SLE cases developed MAS, and all of these patients 
had NPSLE. This finding supports the view that the presence 
of NPSLE may be associated with a more severe course of the 
disease.

Symptoms of NP most commonly appear within the first two 
years following diagnosis; however, they may also develop 
at any time during the course of the disease (20). Paç Kılıçarslan 
et al. (17) reported that NP symptoms developed as the first 
manifestation of SLE in 65% of patients, whereas this rate was 
48.5% in the study by Giani et al. (21). In the present study, 
NP symptoms developed during follow-up in only one patient 
diagnosed with NPSLE. NP symptoms that develop during 
follow-up may be related to primary disease activity or may 
occur as a result of treatment, particularly with corticosteroids. 
Therefore, a careful etiological evaluation is of paramount 
importance. 

The most common neurological finding in our series was 
seizures. Seizures are among the common complications of 
NPSLE and are typically observed as isolated episodes that 
do not progress to epilepsy (22). Seizures may be associated 
with primary disease activity; however, they may also result 
from PRES, cerebral venous sinus thrombosis, or autoantibody-
mediated mechanisms (22). PRES has been associated 
with various clinical conditions, and it has been reported that 
approximately 45% of patients have an underlying autoimmune 
disease, with SLE being the most common (23). In fact, in our 
study, PRES was detected concurrently in two patients who 
presented with complaints of seizures, and this was considered 
to be associated with NPSLE.

On the other hand, depression is the most common psychiatric 
disorder in SLE and was also the most frequently observed 
psychiatric finding in our study (24). Although it has been shown 

 Figure 1:Overview of neuropsychiatric involvement in juvenile-onset SLE. 
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