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Abstract 

Background Hemophagocytic lymphohistiocytosis (HLH) is characterized by immune dysregulation that results 
in an uncontrolled hyperinflammatory state. HLH is classified into two main categories: primary (familial) HLH 
and secondary (acquired) HLH. Secondary HLH can result from various underlying, including infection-associated 
hemophagocytic syndrome (IAHS) and macrophage activation syndrome (MAS) associated with rheumatologic 
disorders, among others. Epstein–Barr virus (EBV) often causes IAHS, but central nervous system (CNS) involvement 
is rare among systemic lupus erythematosus (SLE) patients. We report a case of EBV encephalitis associated with HLH 
in a patient with childhood-onset SLE.

Case presentation A 12-year-old girl had received a diagnosis of SLE 2 months before presentation. After a period 
of inactive disease on treatment, fever and seizures, with altered mental status and hallucinations, developed 
over several weeks. A complete blood cell count (CBC) revealed pancytopenia, accompanied by elevated levels 
of inflammatory markers: 86 mm/hr erythrocyte sedimentation rate, 8.9 mg/dl c-reactive protein, and 3,966 ng/
mL of ferritin. The differential diagnosis included active neuropsychiatric SLE, CNS infection and neurological mani-
festations in secondary HLH, which could have represented either IAHS or MAS. Meropenem and acyclovir were 
initially administered for clinical acute encephalitis, followed by pulse methylprednisolone; however, the fever 
persisted, and another CBC revealed progressive cytopenia. A bone marrow study showed hypocellularity and active 
hemophagocytic activity, and intravenous immunoglobulin was additionally given due to the diagnosis of HLH. Cer-
ebrospinal fluid (CSF) analysis showed 60/mm3 white blood cells (N 55%, L 45%), 141 mg/dL glucose (0.7 blood-CSF 
glucose ratio), < 4 mg/dL protein; results of Gram stain and bacterial culture were negative. The viral encephalitis panel 
from the CSF confirmed EBV infection. Bone marrow immunohistochemistry examination revealed increasing levels 
of CD8 + T-cell and equivocal positive results for EBV-encoded RNA in situ hybridization; therefore, HLH potentially 
associated with EBV was diagnosed. After treatment with IVIg, cyclosporin A, and prednisolone, the patient’s symp-
toms gradually improved and she was eventually able to return to school.
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Conclusions Our case highlights the importance of a thorough differential diagnosis, including EBV encephalitis 
associated with HLH, in patients with childhood SLE, particularly in cases of clinical deterioration occurs after initial 
treatment.
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Background
Hemophagocytic lymphohistiocytosis (HLH) is char-
acterized by immune dysregulation that results in an 
uncontrolled hyperinflammatory state [1, 2]. It has two 
main categories: primary HLH, which includes cases 
associated with genetic mutations and primary immune 
deficiencies, and secondary (acquired) HLH [1–3]. Sec-
ondary HLH can be triggered by a range of underlying 
conditions, including infection-associated hemophago-
cytic syndrome (IAHS), malignancy-associated HLH, 
HLH associated with rheumatologic diseases–most 
commonly systemic juvenile idiopathic arthritis and 
systemic lupus erythematosus (SLE), referred to as mac-
rophage activation syndrome (MAS)–as well as HLH 
linked to immunodeficiency, and HLH of unknown ori-
gin [1, 2, 4–7].

Extensive studies of IAHS in various cohorts have 
revealed that the Epstein–Barr virus (EBV) is the path-
ogen most commonly associated with IAHS [8, 9]. In 
immunocompetent children, EBV infection classically is 
asymptomatic or manifests with characteristics of infec-
tious mononucleosis such as fever, fatigue, cervical lym-
phadenopathy and upper respiratory tract symptoms 
[10]. A minority of EBV-infected children may exhibit 
neurological manifestations of encephalitis, meningi-
tis, Guillain-Barré syndrome, and acute demyelinating 
encephalomyelitis, which commonly occur in immuno-
compromised children [10, 11]. Despite being the most 
common virus-associated IAHS and causing signifi-
cant mortality [12], the pathogenesis of EBV-associated 
disease of the central nervous system (CNS) remains 
incompletely understood [13]. Three main mechanisms 
have been proposed: direct invasion of the CNS by EBV, 
immune-mediated mechanisms, and reactivation of EBV 
infection, which typically occurs in immunosuppressed 
hosts [11, 14]. Therefore, in patients with EBV infection 
in the CNS caused by different mechanisms, non-CNS 
symptoms may not appear, which poses challenges for 
diagnosis.

SLE itself may involve immune dysregulation; this is 
compounded by treatment with immunosuppressive 
agents, which thereby increases the risk of infection in 
patients with SLE. However, EBV encephalitis is infre-
quently reported even in adult-onset SLE [15]. To raise 
awareness of an unusual condition, we report a case 
in which a patient with SLE exhibited clinical signs of 

neuropsychiatric involvement. This scenario highlights 
the importance of including potential origins of neuro-
logical involvement in the differential diagnosis.

Case presentation
A 12-year-old girl had been diagnosed with childhood-
onset SLE, presenting with fever, malar rash, arthritis in 
both wrists, painless oral ulcer, leukopenia, and hypoc-
omplementemia (Fig.  1). Of note, there were no renal 
or neurological abnormalities at the time of diagnosis. 
Initial immunological investigation revealed positive 
antinuclear antibodies (1:1280 speckled pattern) and 
anti-double-stranded DNA antibodies (anti–dsDNA) (16 
IU/ml), while the other autoantibodies were unknown. 
She was treated by a general pediatrician at another 
hospital with prednisolone (60 mg; 1.8 mg/kg/day) and 
hydroxychloroquine (5 mg/kg/day), and the disease was 
clinically inactive, as indicated by a modified Systemic 
Lupus Erythematosus Disease Activity Index 2000 [16, 
17] (SLEDAI-2 K) score of zero. Over the next several 
weeks, she developed progressive altered mental sta-
tus, visual, and auditory hallucinations, low-grade fever, 
and was referred to our hospital with generalized tonic 
seizure. Physical examination revealed a temperature of 
39ºC, blood pressure of 97/62 mmHg, and a pulse rate of 
130/minute. Her level of consciousness fluctuated dur-
ing the day; she exhibited confusion about time, place 
and person. She had a painless oral ulcer and a modestly 
palpable liver (span of 10 cm) and spleen. Neurological 
examination revealed normal deep tendon reflexes, no 
cranial nerve involvement, and no neck stiffness. Other 
findings were unremarkable (e.g., neither cervical lym-
phadenopathy nor exudative tonsils).

Laboratory investigation revealed an erythrocyte sedi-
mentation rate of 86 mm/hour (normal: 0–20 mm/hour), 
c-reactive protein (CRP) level of 8.9 mg/dL (normal: 0–5 
mg/dL), creatinine level of 0.42 mg/dL, blood urea nitro-
gen level of 10 mg/dL, aspartate aminotransferase level 
of 107 U/L (normal: 0–40 U/L), globulin level of 3.7 g/
dL, and albumin level of 3.3 g/dL. A complete blood cell 
count revealed pancytopenia with hemoglobin levels of 9 
g/dL, a white blood cell count of 2,770 cells/mm3 (abso-
lute neutrophil count, 800/mm3; absolute lymphocyte 
count, 443/mm3), and a platelet count of 89,000 cells/
mm3. Urinalysis revealed albuminuria (2 + albumin) 
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with negative red blood cell and white blood cell, and 
significant proteinuria (urine protein–creatinine ratio of 
3.8). Levels of complements and immunological mark-
ers appeared abnormal: 0.8 g/L of C3 (normal: 0.9–1.8 

g/L), 34 mg/dL of C4 (normal: 10–40 mg/dL), and 14 
IU/mL anti–dsDNA antibody (normal: 0–10 IU/mL). 
Autoantibody profile revealed positive for anti-nRNP 
(3 +), anti-Sm (3 +), anti-SS-A (3 +), anti-Ro-52 (3 +), and 

Fig. 1 Clinical course and laboratory parameter of the patient
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anti-SS-B (3 +), while tests for anti-Scl-70, anti-Jo-1, anti-
CENP, anti-nucleosome, and anti-histone were negative. 
Her SLEDAI-2 K score significantly rose to 37. The differ-
ential diagnosis included acute encephalitis, neuropsychi-
atric SLE, thrombotic microangiopathy, antiphospholipid 
syndrome and neurological involvement in secondary 
HLH such as IAHS or MAS. Meropenem and acyclovir 
were initiated for the treatment of acute encephalitis and 
systemic corticosteroids was switch to hydrocortisone 
(100 mg/m2/day) due to concerns regarding the ongoing 
infectious process.

Cranial magnetic resonance imaging (MRI) and mag-
netic resonance angiography revealed ill-defined patchy 
hyperintense lesions in the parasagittal region of the 
right parietal lobe and the right high parietal lobe, with-
out contrast enhancement, suggestive of focal encepha-
litis. There was no evidence of thromboembolism, 
infarction, or bleeding in the brain. Lumbar puncture 
was later performed, and the cerebrospinal fluid analy-
sis (CSF) revealed a white blood cell count of 60/mm3 
(55% neutrophils, 45% lymphocytes), a glucose level of 
141 mg/dL (blood–CSF glucose ratio of 0.7), and a pro-
tein level of < 4 mg/dL. CSF cytologic analysis revealed 
no any hemophagocytic histiocytes or macrophages and 
latex agglutination tests for bacteria, including Strepto-
coccus pneumoniae, Neisseria meningitidis, Streptococ-
cus agalactiae and Hemophilus influenzae type b, yielded 
negative results, as did a Gram stain and bacterial cul-
ture of CSF. Oligoclonal band testing, which could indi-
cate intrathecal immunoglobulin synthesis (e.g. multiple 
sclerosis or demyelinating diseases) [18] and has been 
reported in CNS-HLH [19, 20], was not performed due 
to unavailability.

Additional laboratory tests were obtained out of con-
cern for HLH because of the unremitting fever, hepato-
splenomegaly and cytopenia. The findings were of 
significant elevations in ferritin (3,966 ng/mL; normal: 
13–150 ng/mL), lactate dehydrogenase (1,183 U/L; nor-
mal: 140–280 U/L), and fasting triglyceride levels (850 
mg/dL; normal: < 150 mg/dL). Tests for natural killer 
cell activity, soluble CD25 levels, and molecular diagno-
sis tests for familial HLH were unavailable in our center. 
After no bacterial pathogens were identified in blood, 
urine, and CSF within the first 24 h and further investiga-
tion suggested the diagnosis of HLH (IAHS or MAS), the 
systemic corticosteroids regimen subsequently intensi-
fied into pulse intravenous methylprednisolone 1,000 mg 
(29.7 mg/kg/day).

Despite this initial aggressive treatment (meropenem, 
acyclovir, pulse intravenous methylprednisolone), the 
fever and altered mental status persisted; laboratory tests 
revealed ongoing cytopenia and hyperferritinemia, other 
possible causes, such as thrombotic microangiopathy, 

and secondary HLH, such as IAHS, were suspected. 
Renal biopsy revealed mesangial hypercellularity that was 
compatible with lupus nephritis class II without evidence 
of thrombosis (Fig. 2), together with a normal serum level 
of ADAMTS-13 (154.6 U/dL; normal: 73–164 U/dL). 
Bone marrow aspiration revealed actively hemophago-
cytic histiocytes (Fig.  3) but no evidence of bacteria, 
which led to the diagnosis of HLH (6/8) by HLH-2004 
criteria [21], or of MAS [22], which was possibly second-
ary to active SLE [22]. Additionally, our patient ‘s HScore 
of 276 further indicated a > 99% probability of HLH [23]. 
In accordance with the intensified protocol of HLH-2004, 
cyclosporin A was administered alongside supportive 
therapy, including intravenous immunoglobulin (0.5 g/kg 
every 4 weeks) and cotrimoxazole prophylaxis. [21, 24]. 
Etoposide was omitted because of severe cytopenia dur-
ing treatment.

The results of tests for anti-ribosomal P, anti–N–
methyl–d–aspartate receptor (Anti–NMDAR), antimye-
lin–oligodendrocyte glycoprotein antibody (Anti–MOG) 
and antiphospholipid antibodies (APLs), which included 
anti–β2 glycoprotein 1 immunoglobulin (Ig) G, anticar-
diolipin IgG, and lupus anticoagulant, were negative. 
The viral encephalitis panel from CSF—which included 
human herpesviruses types 1, 2, 6, and 7; varicella-zoster 
virus; EBV; cytomegalovirus; human enterovirus; human 
adenovirus; parvovirus B19, and human parechovirus—
was subjected to polymerase chain reaction (PCR), which 
yielded a result positive for EBV DNA. The qualitative 
EBV viral load in both serum and CSF were within the 
limits of detection (210–10,000,000 IU/mL). Tests for 
IgM and IgG to serum viral capsid antigen and Epstein–
Barr nuclear antigen were unfortunately not available.

The diagnosis of HLH, whether caused by hyperin-
flammatory states in active SLE or EBV infection, was 
challenging. To assess the bone marrow histopathologi-
cally, immunohistochemistry studies and EBV-encoded 
RNA in  situ hybridization (EBER-ISH) were performed. 
The EBER-ISH results were equivocal positive, thereby 
decreasing the likelihood of SLE as the primary cause of 
secondary HLH and indicating that EBV infection is the 
more probable trigger. Immunohistochemistry further 
demonstrated an increased presence of  CD8+ T cells, 
wherein  CD4+ T cells, indicating EBV reactivation, and 
 CD20+ B cells were exceptionally rare. These results sug-
gested the presence of EBV in the patient’s bone marrow, 
supporting a potential link between acute EBV infection 
and the development of secondary HLH in our case [25]. 
During treatment with meropenem, acyclovir, IVIg, sys-
temic corticosteroids, and cyclosporin A, her state of 
consciousness improved, as did laboratory parameters 
(Fig.  1). Four weeks after beginning treatment, she had 
no fever, seizures, or hallucinations. The prednisolone 



Page 5 of 10Cheawcharnpraparn et al. Pediatric Rheumatology           (2024) 22:98  

dosage was tapered down, and her SLEDAI-2 K score 
gradually decreased.

Discussion
The association between EBV encephalitis in SLE is infre-
quently reported; the diagnosis is a multifaceted clinical 
challenge that necessitates comprehensive investigation 
into infectious and immune dysregulation mechanisms. 
In the case of our 12-year-old patient with childhood-
onset SLE who presented with fever, seizures, and altered 
consciousness, thorough investigation led to the diagno-
sis of HLH potentially related to EBV encephalitis. The 
patient responded well to treatment, with improvement 
in neurological symptoms.

Neurological symptoms such as headaches, seizures, 
weakness, psychosis and cognitive impairment could be 
manifestations of neuropsychiatric SLE, which occurs in 
13.5%–34.6% of cases of childhood-onset SLE [26–28]. 

Many of these symptoms overlap with those of CNS 
infections or with neurological manifestations in SLE 
complications such as MAS, APS and thrombotic micro-
angiopathy [29–32]; this poses diagnostic challenges 
and necessitates tailored management strategies. Recent 
comprehensive studies of clinical manifestations and lab-
oratory findings have revealed distinctions between CNS 
infections and neuropsychiatric SLE [29, 30]; for exam-
ple, high-grade fever (> 39ºC) is more common, disease 
duration is longer and high-dose corticosteroids are used 
more often in patients with CNS infection [29, 30]. In 
our patient, the disease lasted more than 2 months, and 
high-dose prednisolone (60 mg/day) was part of treat-
ment. Therefore, an infectious case should be given more 
consideration.

The prevalence of abnormal CRP levels, hypoalbumine-
mia and, in CSF, decreased glucose level and increased 
protein levels [29, 30] was also more prevalent among 
patients with CNS infection disease. Although CSF 

Fig. 2 Renal pathological study. Immunofluorescence revealed mild mesangial hypercellularity and granular pattern staining in the mesangial 
area, which were compatible with a diagnosis of lupus nephritis class II. (Periodic acid–Schiff stain; original magnification, 400 × .) No subepithelial 
deposition was evident. (Silver stain; original magnification, 400 ×)
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protein levels were higher in this population [29, 30], 
the pathogens identified included bacteria, mycobacte-
ria, and parasites; only 3.4% of cases were attributed to 
viruses, including EBV and herpesvirus, which might 
explain the viral pattern observed in the CSF of those 
patients [29]. Moreover, according to the results from a 
pediatric encephalitis registry in Canada, the CSF pro-
tein level was normal in patients with virus-associated 
encephalitis, which is consistent with our case [33]. To 
date, CSF neopterin and interferon alpha levels have been 
identified as potential biomarkers for neuropsychiatric 
SLE [34], although the availability of testing is limited in 
our setting.

EBV encephalitis has been reported in immunocom-
promised patients [10, 11], but the pathogenesis of EBV-
associated CNS disease remains incompletely understood 
[13]. Proposed mechanisms include direct viral invasion, 
immune-mediated infection and reactivation of latent 
infection, wherein viral reactivation via infected B cells 
leads to neurological infection, particularly in immuno-
compromised patients [10, 35]. Antibodies to EBV that 
are produced in the nerve sheath contribute to viral reac-
tivation in the CNS, mainly in immunosuppressed states, 
for which serological assays may be unhelpful as a result 
of dysfunction in antibody production [13, 36]. Diagnosis 
is therefore determined by the detection of EBV nucleic 
acid by PCR in CSF [37, 38]. Furthermore, patients with 
EBV infection produce antineuronal antibodies against 
myelin–oligodendrocyte glycoprotein (anti–MOG anti-
bodies), whose protein structure is similar to that of 
EBV [39, 40]. Therefore, the immune system potentially 

contributes to CNS symptoms, and in some patients, 
detection of the EBV genome in CSF may not be feasi-
ble [41]. Conversely, EBV was detected by PCR in brain 
autopsies in a large EBV encephalitis cohort, which fur-
ther implicates direct infection of the CNS by EBV [33]. 
As a result, EBV infection in the CNS may be present 
even in the absence of typical symptoms of infectious 
mononucleosis, such as lymphadenopathy, hepatospleno-
megaly and upper respiratory tract symptoms. The pro-
posed mechanism of EBV infection in our patient could 
have been direct EBV invasion of the CNS, which would 
account for her acutely altered mental state, lack of typi-
cal symptoms of infectious mononucleosis, abnormal 
brain MRI findings, and EBV detection by PCR in CSF 
without hemophagocytic histiocytes or macrophages in 
CSF cytology. Immunohistopathological evidence was 
supported EBV-associated HLH, indicated by increased 
 CD8+ T cells infiltration with equivocal positive EBER-
ISH results in bone marrow and negative anti-MOG 
results [25]. EBV infection of the CNS might be present 
in patients without clinical signs of infectious mononu-
cleosis, as observed in our patient and in accordance with 
the report by Doja et  al., who found that 95.2% of the 
patients with EBV encephalitis lacked symptoms of infec-
tious mononucleosis [33].

Rare cases of SLE with EBV encephalitis are listed in 
Table 1. Hongbo et al. described a 21-year-old man with 
headache, seizures and depression in whom adult-onset 
SLE and EBV encephalitis were eventually diagnosed and 
responded well to immunosuppressive agents and anti-
viral treatment with ganciclovir [15]. With regard to the 

Fig. 3 The examination of bone marrow revealed evident histiocytes with hemophagocytic activity (Hematoxylin and eosin stain; original 
magnification, 40 × ) (a), as were increased numbers of  CD8+ T cells with modest cytological atypia (b). CD20.+ B cells (c) and positive Epstein–Barr 
virus–encoded RNA in situ hybridization were rare (d). (Hematoxylin and eosin stain, immunohistochemistry stain; original magnification, 20 ×)
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greater severity and frequency of neurological involve-
ment in childhood-onset SLE [42, 43], Brogna et  al. 
described a 7-year-old boy with EBV encephalitis without 
HLH features before neuropsychiatric SLE developed, 

which suggests that EBV reactivation is a potential trig-
ger of neuropsychiatric SLE [44]. In the case reported 
by Hongbo et  al., prolonged disease duration and high-
dose prednisolone administration may have induced an 

Table 1 Summary of published cases of EBV encephalitis in SLE patients

Abbreviations: ACL Anticardiolipin antibody, AED Anti–epileptic drug, ALC Absolute lymphocyte count, Anti–dsDNA Anti–double-stranded deoxyribonucleic acid, 
Anti–NMDAR anti–N–methyl–d–aspartate receptor, APLs Antiphospholipid antibodies, CRP C-reactive protein, CSA Cyclosporin A, CSF Cerebrospinal fluid, DNA 
Deoxyribonucleic acid, EBNA Epstein–Barr virus nuclear antigen, EBV Epstein–Barr virus, ESR Erythrocyte sedimentation rate, Ig Immunoglobulin, IVIg Intravenous 
immunoglobulin, L Lymphocyte, MP Methylprednisolone, N Neutrophile, n/a Not available, RBC Red blood cell, SLE Systemic Lupus Erythematosus, VCA Viral capsid 
antigen, W Week, WBC White blood cell, Y Year

Case 1 Case 2 Our case

Country, Y China, 2012 Italy, 2016 Thailand, 2024

Age 21 years 7 years 12 years

Sex Male Male Female

Onset from diagnosis 34 days Prior SLE diagnosed 60 days

Symptoms Seizure Dystonia Seizure

Headache Psychiatric Psychosis

Hypertension symptom Fever

Fever Seizure

Investigation
 Blood
  WBC (cells/mm3) n/a - 2,770

  ALC (cells/mm3) n/a - 443

  Platelet (cells/mm3) n/a - 89,000

  CRP (mg/L) n/a - 8.9

  ESR (mm/h) 36 - 86

  Albumin (g/dl) 2.6 n/a 3.3

  EBV DNA  + EBNA + -

  EBV IgM  + VCA IgM- n/a

  EBV IgG n/a VCA IgG + n/a

  Anti-dsDNA (IU/mL)  + - 14

  Anti-ribosomal P n/a n/a -

  APLs ACL- - -

  Anti-NMDAR n/a n/a -

  C3 Low - Low

  C4 Low - Normal

 CSF
  WBC n/a 10 (L100%) 60 (N 55%, L45%)

  RBC n/a - -

  CSF/serum glucose ratio n/a - 0.7

  Protein n/a -  < 4

  EBV DNA n/a  +  + 

  EBV IgM  + n/a n/a

  EBV IgG  + n/a n/a

Treatment MP IVIg IVIg

Ganciclovir MP MP

AED Acyclovir Acyclovir

AED Meropenem

Risperidone CSA

AED

Outcome Complete recovery Complete recovery Complete recovery
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immunosuppressive state, which was conducive to EBV 
infection as in our patient. Because the clinical neuro-
logical manifestations of neuropsychiatric SLE and CNS 
infection are similar, differentiating between the two 
could be challenging. Autoantibodies such as antiribo-
somal P, antiNMDAR and APLs have been implicated in 
neuropsychiatric SLE, although study findings have been 
variable [27, 45], and in our patients, results of all autoan-
tibody tests were negative. Moreover, the detection of 
EBV by PCR in CSF and the increasing numbers of  CD8+ 
T cells with equivocal positive EBER-ISH results in bone 
marrow corroborated the diagnosis of EBV encephalitis 
associated HLH in our patient.

The treatment of HLH typically involves a multi-fac-
eted approach that includes systemic corticosteroids, 
immunosuppressive agents (cyclosporin A, etoposide), 
and, in certain cases, rituximab [21, 46]. Rituximab, a 
monoclonal antibody targeting CD20 on B cells, may be 
beneficial in cases of HLH associated with EBV [46]. A 
study involving 42 patients with EBV-associated HLH 
who received a rituximab containing regimen showed 
promising results: 43% of patients experienced clinical 
improvement in symptoms such as fever and hepatosple-
nomegaly, with a statistically significant 3.7-fold decrease 
in viral load and serum ferritin [47]. However, another 
study by Meng GQ found that among patients with EBV-
infected T and NK cells associated HLH, rituximab did 
not lead to a significant decline in EBV DNA [48]. Given 
that our patient’s bone marrow study revealed a predomi-
nance of CD8 + T cells with a low number of CD20 + B 
cells, suggesting limited potential benefit from rituximab. 
Furthermore, the patient’s clinical and laboratory param-
eters improved with the current treatment regimen, mak-
ing the initiation of rituximab unnecessary. Therefore, 
based on the clinical response and the bone marrow find-
ings, we did not proceed with rituximab therapy.

As far as we are aware, our patient represents the first 
reported case of EBV encephalitis associated HLH in 
childhood-onset SLE. Because her symptoms were multi-
systemic, indicative of potentially active neuropsychiatric 
SLE (SLEDAI-2 K score of 37) or infection, she was given 
antibiotics, antiviral medications and pulse intravenous 
methylprednisolone; however, she responded only par-
tially to this treatment. The increase in serum CRP level 
(which is not commonly observed in patients with active 
SLE [49]) and the presence of hyperferritinemia indicated 
the possibility of either infection or HLH [30].

Conclusion
In both EBV encephalitis associated HLH [12] and MAS 
in active SLE, neurological symptoms are reported, and 
potentially life-threatening manifestations may develop. 

The majority of cases of MAS and active SLE respond to 
immunosuppressive agents [50]; in our patient, however, 
despite comprehensive investigation and monitoring, 
was refractory to treatment, including pulse intravenous 
methylprednisolone. This suggests other possibilities of 
neurological symptoms can occur in childhood-onset 
SLE. Recognizing secondary HLH, not limited to EBV 
encephalitis associated HLH, is crucial for optimal man-
agement and improving patient outcome.

Abbreviations
Anti–dsDNA  Anti–double–stranded deoxyribonucleic acid
Anti-MOG  Anti–myelin-oligodendrocyte glycoprotein
Anti–NMDAR  Anti–N–methyl–d–aspartate receptor
APLs  Antiphospholipid antibodies
CNS  Central nervous system
CRP  C-reactive protein
CSF  Cerebrospinal fluid
EBER-ISH  Epstein–Barr virus–encoded RNA in situ hybridization
EBV  Epstein–Barr virus
HLH  Hemophagocytic lymphohistiocytosis
IAHS  Infection-associated hemophagocytic syndrome
Ig  Immunoglobulin
MAS  Macrophage activation syndrome
MRI  Magnetic resonance imaging
PCR  Polymerase chain reaction
SLE  Systemic lupus erythematosus
SLEDAI-2K  Systemic Lupus Erythematosus Disease Activity Index 2000
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