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Abstract: Demyelinating syndrome secondary to systemic lupus erythematosus (DS-SLE) is a 

rare encephalomyelitis burden with a high risk of disability and death. We report on a 49-year-old 

Caucasian woman with systemic lupus erythematosus (SLE) complicated by severe cognitive dys-

function, brainstem disease, cranial nerve palsies, weakness and numbness in limbs and multiple 

discrete magnetic resonance imaging (MRI) areas of damage within the white matter of semioval 

centers, temporal lobe, external capsule, claustrum, subinsular regions and midbrain. She also 

had multiple mononeuritis diagnosed through sensory and motor nerve conduction study. She 

was diagnosed with severe DS-SLE prominently involving the brain and was treated with 500 mg 

methylprednisolone (PRE) pulses for 3 consecutive days, followed by one single pulse of 500 mg 

cyclophosphamide, and 1 g rituximab, which was then repeated 14 days later. PRE 25 mg/day, 

rapidly tapered to 7.5 mg/day in 6 months, and mycophenolate mofetil 1 g/day were prescribed as 

maintenance therapy. She had progressive and sustained improvement in neurological symptoms 

with almost complete resolution of brain MRI lesions after 1 year. B-cell depleting therapy could 

be considered as a possible alternative to standard of care in the management of severe inflamma-

tory neuropsychiatric SLE but it should be associated with a conventional immunosuppressant 

as maintenance treatment to reduce the risk of flare and reduce corticosteroids dose.

Keywords: systemic lupus erythematosus, neuropsychiatric lupus, rituximab, demyelinating 

syndrome, brain MRI

Introduction
Neuropsychiatric involvement in systemic lupus erythematosus (NPSLE), as defined 

by the American College of Rheumatology (ACR), occurs in 37–91% of patients but 

only 18–33% of the events are attributable to systemic lupus erythematosus (SLE).1–3 

NPSLE has a great impact on patients due to higher risk of hospitalization, impaired 

quality of life and death.4–6 Demyelinating syndrome secondary to systemic lupus ery-

thematosus (DS-SLE) is an encephalomyelitis that may mimic other causes of primary 

and secondary demyelination as multiple sclerosis (MS), infections and malignancies.1–3 

A recent survey estimated the prevalence of DS-SLE as 0.9–1.3% and the incidence 

rate as 1.2–1.5 cases/1000 patient-years.7 Although rare, it is a life-threatening condi-

tion with great risk of disability and death related to a high relapsing rate.7

European League Against Rheumatism (EULAR) recommendations underscored 

the need for a two-hit therapeutic strategy in severe inflammatory NPSLE, with initial 

intravenous corticosteroids and cyclophosphamide (CYC; first hit) treatment aimed to 

control inflammation and prevent irreversible damage followed by immunosuppressive 

maintenance therapy (second hit) pointed to prevent relapse and spare steroids.8 B-cell 
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depleting therapy (BCDT) with rituximab (RTX) is success-

fully used as second-line treatment in refractory and relapsing 

NPSLE cases, but it has been considered as first-line treat-

ment in SLE to reduce the overall steroid burden.8–10 Here, 

we take advantage of an illustrative case to briefly discuss the 

possible role of RTX as part of the two-hit treatment strategy 

for management of severe inflammatory NPSLE. Written 

informed consent has been provided by the patient to have 

the case details and any accompanying images published.

Case report
On February 2016, a 49-year-old Caucasian woman with SLE 

was referred to our Rheumatology Department for cognitive 

dysfunction, neurological disturbances and worsening of 

renal function. Fifteen years before she was diagnosed with 

SLE on the basis of polyarthritis, photosensitivity, malar 

rash, leukopenia, antinuclear antibodies positive and low 

C3 and C4 complement fractions. She also had secondary 

Sjogren’s syndrome, hypertension, tobacco addiction and 

steroids-induced Cushing’s syndrome. On June 2015, she was 

admitted to another hospital for acute vomiting, left facial 

nerve palsy and ataxia. She was diagnosed with NPSLE 

and basal ganglia calcification (Figure 1) and then treated 

with 1 g methylprednisolone (MPRE) pulses for 5 consecu-

tive days followed by prednisolone (PRE) 60 mg/daily and 

hydroxychloroquine 400 mg/daily, with relapse during PRE 

dose reduction when reaching the 7.5 mg/day dosage.

On admission to our department, her husband reported 

that she had a progressive worsening of neurological distur-

bances in the last 6 weeks. On neurological examination, 

she had severe cognitive dysfunction in simple and complex 

attention, reasoning, problem solving and memory, being 

even unable to recall her age and the exact date. Bilateral nys-

tagmus, diplopia, dysarthria, lower-limb ataxia and bilateral 

sixth and left seventh cranial nerve palsies were found. She 

also had weakness in the right side of her body, lower limbs 

sensory loss and hyperreactive deep tendon reflexes with 

left foot dorsiflexion deficit. Meningeal signs were absent. 

Blood pressure was 120/70 mmHg. Alopecia and bilateral 

Jaccoud arthropathy were also present. Blood tests showed 

anemia (hemoglobin 8.4 g/dL) with no hemolysis, erythrocyte 

sedimentation rate 81 mm/h, C-reactive-protein 38 mg/dL 

(normal range 0–1 mg/dL), antinuclear antibodies 1:160 

homogenous pattern, anti-dsDNA 2.4 UI/L (<7 UI/L by Farr), 

C3 72 mg/dL (90–180 mg/dL), C4 11 mg/dL (10–40 mg/dL) 

and anti-Ro/SSA positive. Serum creatinine was 2 mg/dL, 

and glomerular filtration rate was 31 mL/min with proteinuria 

of 0.6 g/day but no active urinary sediment. Blood glucose, 

liver function tests, electrolytes, copper, ceruloplasmin, B12 

vitamin and folate serum levels were within normal range. 

Serum anti-aquaporin-4, anti-glutamic acid decarboxylase, 

anti-N-methyl-d-aspartate receptor, anti-γ-aminobutyric 

acid receptor, anti-voltage-gated potassium channels and 

anti-AMPA receptor autoantibodies were negative. Cerebral 

spinal fluid (CSF) analysis revealed increased protein content 

(46.8 mg/dL) and pleocytosis (10 lymphocytes) with neither 

intrathecal IgG synthesis nor oligoclonal bands. Blood and 

CSF microbiological stains and cultures for bacteria, fungi 

and mycobacteria were negative. Blood and CSF search for 

CMV, VZV, HSV and JCV DNA as well as Borrelia burgdor-

feri, Treponema pallidum, Rickettsia and Brucella serological 

tests were negative. Screening for malignancies was nega-

tive. Electroencephalogram and visual and somatosensory 

evoked potentials were normal. Electromyography revealed 

left common peroneal nerve and bilateral sural nerves motor 

and sensory conduction abnormalities, diagnosed as multiple 

mononeuritis. Brain magnetic resonance imaging (MRI) 

confirmed basal ganglia calcifications and showed a dramatic 

Figure 1 MRI findings at onset of neurological disturbances.
Notes: Brain MRI images from June 2015 showed (A) T2 hyperintense lesions in left temporal lobe and brainstem (circles), (B) T1 hyperintense lesions in basal ganglia (thin 
arrows), known as calcifications, and (C) leptomeningeal contrast enhancement at midbrain–pons junction (arrow).
Abbreviation: MRI, magnetic resonance imaging.
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increase in the number and size of previous white matter 

(WM) lesions (Figure 2) with hyperintensity on diffusion-

weighted images and enhanced apparent diffusion coefficient 

suggesting vasogenic edema (Figure 3).

She was diagnosed with active SLE and severe neurologi-

cal impairment classifiable as demyelinating syndrome (DS) 

according to 1999 ACR nomenclature and case definition for 

NPSLE1 and according to the NPSLE attribution algorithm.3 

She was treated with 500 mg MPRE pulses for 3 consecutive 

days, followed by 500 mg CYC one single pulse and RTX 

1 g, which was then repeated 14 days later according to previ-

ously described regimen.9 After the second dose of RTX, oral 

PRE 25 mg/day, rapidly tapered to 7.5 mg/day in 6 months, 

and mycophenolate mofetil (MMF) 2 g/day were prescribed 

as maintenance therapy, but she could tolerate only 1 g/day 

because of diarrheal symptoms. Since the beginning of treat-

ment, she experienced progressive improvement in nystag-

mus, diplopia, dysarthria, cranial nerve palsies and multiple 

mononeuritis, which had completely disappeared at the 

3-month follow-up visit. Ataxia disappeared within 6 months, 

while cognitive dysfunction, albeit greatly improved, showed 

incomplete resolution after 1 year of follow-up. Follow-up 

MRI revealed remarkable reduction in number and size of 

WM lesions (Figures 2 and 3).

Discussion
B cells carry out central roles in the pathogenesis of SLE 

through a combination of antibody-mediated and antibody-

independent actions.10–13 Despite conflicting evidence from 

clinical trials, BCDT was proven to be effective in several 

lupus manifestations by inhibiting the interaction between 

functionally activated B cells and T cells and also possibly 

by reducing the production of certain cytokines and comple-

ment activation, which could lead to rapid improvement in 

NPSLE manifestations.14–16 Emerging evidence highlighted 

BCDT as an effective and steroid-sparing treatment for renal 

and nonrenal lupus manifestations when associated with 

immunosuppressive maintenance.9,10 Nevertheless, RTX is 

still an off-label drug reserved to those SLE patients who 

have failed to respond to conventional immunosuppression.

A recent literature review showed that DS-SLE is burden 

by a great risk of death (up to 25%) and disability (35–65%), 

Figure 2 Brain MRI images before and after B-cell depleting therapy.
Notes: Brain MRI images from February 2016 showed extensive and bilateral focal 
or confluents subcortical and deep WM lesions, hyperintense in long TR sequences, 
involving (A) semioval centers (S), temporal lobe (*), (B) external capsule, claustrum 
and subinsular regions (thin arrow) and (C) midbrain (arrow) without contrast 
enhancement. Moderate subcortical atrophy with dilation of lateral ventricles. 
Brain MRI in September 2016, 6 months after RTX treatment, showed reductions 
in numbers and size of hyperintensity lesions in WM, especially in temporal lobes 
bilaterally (D and E) and brainstem (F).
Abbreviations: MRI, magnetic resonance imaging; WM, white matter; RTX, 
rituximab.
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Figure 3 DWI images before and after B-cell depleting therapy.
Notes: Brain MRI DWI sequences from February 2016 (A and B) showed 
hyperintensity in right temporal lobe (dashed circles), external capsule and claustrum 
(dashed ovals) with increased apparent diffusion coefficient (not shown) suggesting 
vasogenic edema. *Basal ganglia calcification. On September 2016, 6 months 
after RTX treatment, brain MRI DWI sequences (C and D) showed complete 
disappearance of edema.
Abbreviations: MRI, magnetic resonance imaging; DWI, diffusion-weighted 
imaging; RTX, rituximab.
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even in those cases treated with high-dose corticosteroids 

alone or in combination with CYC as induction therapy, 

because of unresponsiveness to drugs and high relapsing rate.7 

In the reported case, we applied the principles of the two-hit 

treatment strategy recommended by EULAR using MPRE 

and RTX as induction therapies (first hit) and MMF during 

maintenance (second hit). It would be difficult to ascribe the 

response to one agent more than the others, but definitely 

this strategy was successful to lower inflammation, prevent 

accrue of damage, avoid new relapse and reduce the use of 

corticosteroids. This is worthy of mention especially given the 

propensity of corticosteroids for inducing damage in patients 

with SLE, especially in those with central nervous system 

involvement, and for precipitating new NPSLE events.17–19 

In conclusion, RTX represents an effective  therapeutic option 

for severe NPSLE and especially for DS-SLE providing 

to associate it with a conventional immunosuppressant as 

maintenance treatment to reduce the risk of flare and reduce 

corticosteroids dose.

Disclosure
The authors report no conflicts of interest in this work.
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