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1  |  INTRODUCTION

Multiple sclerosis (MS) is the most common non- traumatic 
cause of disability in young adults.1 Fulminant MS, also 
known as the malignant variant or Marburg's variant of MS 
(MVMS), was first described in 1906 and accounts for about 
4% of MS cases.2 The disease is best recognized by its aggres-
sive course, radiologic, and pathologic findings; it presents 
as a single plaque or multiple lesions, with considerable 
mass effect and cerebral edema on magnetic resonance im-
aging (MRI) and severe axonal loss and necrosis as patho-
logic findings.3 MVMS causes significant disability or even 
death if not diagnosed and treated promptly.4 However, 
its diagnosis is still a challenge, particularly in terms of 

differentiation from another autoimmune disease of the 
brain, autoimmune encephalitis (AIE).5,6 Here, we present 
the clinical course of a middle- aged woman suspected of 
presenting with MVMS or AIE, and discuss the challenges 
of differential diagnosis and management strategies.

2  |  CASE

A 42- year- old female patient with no remarkable past med-
ical, drug, health, and family history presented with sud-
den behavioral changes, mutism, dysarthria, dysphagia, 
and limb paresis. Her symptoms had begun 5 days prior 
to the admission following an emotional stress, starting 
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Key Clinical Message
This case highlights the importance of early diagnosis and treatment in prognosis 
of fulminant multiple sclerosis, and its similar management with autoimmune 
encephalitis in some clinical settings, in which these diseases are indistinguisha-
ble. This case also supports the use of rituximab in these patients with an  adequate 
response to plasmapheresis.

Abstract
Early diagnosis and treatment of fulminant multiple sclerosis (MS), also known 
as Marburg' or malignant variant of MS (MVMS), is of great value in reducing 
morbidity and mortality. Seronegative autoimmune encephalitis (AIE) is very 
similar to, and sometimes indistinguishable from, fulminant MS. However, the 
acute and long- term management of the two diseases is often the same. This 
 article describes the clinical course of a patient suspected of having MVMS or 
AIE and the challenges of their differential diagnosis and management.
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with bradykinesia, motor stereotypies, ataxia, bruxism, 
mutism, dysphagia and urinary incontinence. She was 
hospitalized due to a possible diagnosis of conversion dis-
order and treated accordingly with benzodiazepines and 
promethazine. However, her symptoms continued to de-
teriorate in addition to experience of two episodes of sei-
zure. Upon admission, she was hemodynamically stable 
with normal breathing, though disoriented and unable to 
obey commands with a Glasgow Coma Scale (GSC) score 
of 10 (eye response to pain, localize to pain as motor re-
sponse, inappropriate words as verbal response). Pupils 
were mid- sized, isocoric, and reactive to light. Physical ex-
amination revealed bilateral positive Babinski's sign and 
spastic limbs. Deep tendon reflexes of upper and lower 
extremities were graded 4+ and 3+, respectively. Due to 
the patient's lack of cooperation, further cerebellar and 
sensory function testing could not be performed.

Initial brain MRI (Figure 1) showed multiple conflu-
ent bilateral white matter high- signal lesions in frontopa-
rietal lobes and corpus callosum, with peripheral edema 
and restriction on diffusion- weighted imaging. Nodular 
and partial ring- enhanced lesions were noted after con-
trast administration, with distinct oval shapes and perpen-
dicular orientation to the lateral ventricle. Cervical MRI, 
chest, abdominal, and pelvic computed tomography scans 
were normal. Toxicology screening was negative except 
for benzodiazepines, which was prescribed for conversion 
disorder as the primary diagnosis. Blood chemistry results 

were within normal range except for magnesium level of 
1.5 (normal range: 1.9–2.5) and C- reactive protein level of 
11 (normal range: 0–6). Screening of human immunodefi-
ciency virus, hepatitis B, and C was also negative.

Cerebrospinal fluid (CSF) analysis indicated 12 heterol-
ogous oligoclonal bands with no concurrent bands in the 
serum, positive for intrathecal immunoglobulin G (IgG) syn-
thesis. CSF gram stain and culture, and polymerase chain 
reaction (PCR) for herpes simplex virus (HSV) types 1 and 
2 resulted negative (Table  1). Paraneoplastic neurological 
profile and autoimmune encephalitis profile were indistinct 
both in CSF and serum samples. Serum IgG was within the 
normal range and autoantibodies were all negative (Table 1) 
except for cardiolipin IgM antibody (20 μg; positive: >18). 
The electroencephalogram (EEG) of the patient was nota-
ble for background slowing with no evidence of delta brush, 
compatible with an encephalopathic pattern.

Five days of intravenous 1 g methylprednisolone as well 
as plasmapheresis with albumin replacement were started 
with the impression of fulminant MS. During hospitaliza-
tion, the patient experienced loss of consciousness and de-
veloped respiratory distress leading to intubation on Day 9 
of admission. Continuing treatment with plasmapheresis 
improved the level of consciousness enabling the patient 
to open her eyes spontaneously, obey commands, maintain 
the gag reflex, and breath independently. After extubation, 
due to proper response to the plasmapheresis, rituximab 
(1 g in 500 mL of saline intravenously) was administered 

F I G U R E  1  Brain and cervical magnetic resonance imaging of the case. Axial plane fluid- attenuated inversion recovery (FLAIR) (A, B); 
axial plane T2 (C); axial plane gradient- recalled- echo (GRE) (D); sagittal plane (E), coronal plane (F), and axial plane (G) T1 with contrast; 
diffusion- weighted imaging (DWI) (H) and apparent diffusion coefficient (ADC) (I) multiple confluent bilateral high- signal white matter 
lesions in frontoparietal lobes and corpus callosum with peripheral edema and restriction, in addition to nodular and partial ring- enhanced 
lesions after contrast administration with distinct oval shapes and perpendicular orientation to the lateral ventricle; sagittal plane T2 (J) 
normal cervical spine.
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to the patient. She was discharged with only mild paresis 
of the lower limbs. At the 1- year follow- up in December 
2023, she had mild clumsiness of the upper limbs, bilateral 
positive Babinski's sign, and an expanded disability status 
scale (EDSS) score of 2 and was living a normal life.

3  |  DISCUSSION

The diagnosis and treatment of MVMS still pose a dilemma 
in medical practice. In our case, the acute onset, fulminant 
monophasic course, and rapid deterioration of disease were 
highly suggestive of MVMS.7 Moreover, multiple T2 hyper- 
intense lesions, their confluent structure, perpendicular 
orientation to the lateral ventricles, peripheral edema, and 
incomplete ring enhancement further indicated the diag-
nosis.8 The CSF was also positive for oligoclonal bands, as 
seen in 40%–95% of patients with MS.9 Nevertheless, other 
infectious, vascular, and fulminant demyelinating diseases 
were among the differential diagnoses.

The absence of massive edema, the improvement after 
treatment, and the absence of a source on abdominal and 
pelvic imaging argued against the diagnosis of brain me-
tastasis.10 The pattern of brain involvement and response 
to treatment also ruled out stroke.11 Normal CSF cell count 
and biochemistry, negative gram stain, culture, and PCR for 
HSV, and negative toxicology result ruled out infectious and 
toxic agents as the etiology.12 Given the monophasic course 
and rapid progression of disease, Balo's concentric sclero-
sis could also be suspected. However, the lack of imaging 
features known as alternating layers of myelin preservation 
made this unlikely.4 Another fulminant demyelinating dis-
ease is neuromyelitis optica spectrum disorder (NMOSD), 
characterized by optic nerve and spinal canal involvement 
and positive serum anti- aquaporin- 4 IgG (AQP4- IgG). The 
patient was negative for AQP4 IgG and did not meet the 
diagnostic criteria for NMOSD without AQP4- IgG.13

T A B L E  1  Results of some laboratory tests of the case.

Test Result Reference range

CSF

Color and appearance Colorless, 
clear

Colorless, clear

RBC 0 0

WBC 0 0–5

Glucose 67 mg/dL 60%–70% of 
serum level 
(blood glucose: 
104 mg/dL)

Protein 31 mg/dL 0–60

Albumin 30.75 10–30

IgG 8.07 1–4

CSF IgG index 0.7 Neg. <0.65
Borderline 

0.65–0.8
Pos. 0.8

Antibodies

Anti AQP4 IgG Neg. Neg.

Anti- MOG Ab Neg. Neg.

Lupus anticoagulant IgG Neg. Neg.

Anti- Sjögren's- syndrome- 
related antigen A IgG

Neg. Neg.

Anti- Sjögren's- syndrome- 
related antigen B IgG

Neg. Neg.

Anti- double- stranded 
deoxyribonucleic acid 
IgG

Neg. Neg.

Anti- phospholipid IgM 
and IgG

Neg. Neg.

Amphiphysin Ab, IgG Neg. Neg.

CRMP- 5 (CV2 Ab), IgG Neg. Neg.

PNMA2 (Ma- 2/Ta) Ab Neg. Neg.

Ri Ab, IgG Neg. Neg.

YO Ab, IgG Neg. Neg.

Hu Ab, IgG Neg. Neg.

Recoverin Ab, IgG Neg. Neg.

SOX1 Ab, IgG Neg. Neg.

Titin Ab, IgG Neg. Neg.

Zic4 Ab, IgG Neg. Neg.

GAD65 Ab, IgG Neg. Neg.

Tr (DNER) Ab, IgG Neg. Neg.

Anti- glutamate receptor 
(type NMDA) Ab

Neg. Neg.

Anti- glutamate receptor 
(type AMPA) Ab

Neg. Neg.

Anti- GABA- B receptor Ab Neg. Neg.

Anti- LGI1 Ab Neg. Neg.

(Continues)

Test Result Reference range

Anti- CASPR2 Ab Neg. Neg.

Anti- DPPX Ab Neg. Neg.

Abbreviations: Ab, antibody; AMPA, alpha- amino- 3- hydroxy- 5- methyl- 
4- isoxazole propionic acid; anti- MOG, anti- myelin oligodendrocyte 
glycoprotein; AQP4, anti- aquaporin 4; CASPR2, contactin- associated 
protein- like 2; CRMP- 5, collapsin response mediator protein 5; CSF, 
cerebrospinal fluid; DNER, delta/notch- like epidermal growth factor- related 
receptor; DPPX, dipeptidyl- peptidase- like protein- 6.GABA- B, gamma 
aminobutyric acid receptor- type B; GAD65, glutamic acid decarboxylase 
65- kilodalton isoform; IgG, immunoglobulin G; LGI1, leucine- rich glioma- 
inactivated 1; mg/dl, milligram/deciliter; Neg., negative; NMDA, anti- N- 
methyl- d- aspartate; PNMA- 2, paraneoplastic antigen Ma 2; Pos., positive; 
RBC, red blood cell; SOX1, anti- Sry- like high mobility group box 1; WBC, 
white blood cell.

T A B L E  1  (Continued)
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Due to the presence of psychological symptoms, 
motor abnormalities, and seizures, AIE could also be 
suspected.14 In 2016, Graus et al.6 developed a diagnostic 
approach for AIE that eliminates the need for antibody 
results at the onset of disease; the patient should at least 
meet three requirements: First, subacute (<3 months) 
short- term memory loss, psychiatric symptoms, or 
changes in mental status; second, new focal central ner-
vous system abnormalities, inexplicable seizures, CSF 
pleocytosis, or MRI findings consistent with encepha-
litis; third, exclusion of other possible causes. After ful-
filling three criteria, the first step is to rule out limbic 
encephalitis, which was unlikely in our case as the tem-
poral lobes were spared on MRI and there was no pleocy-
tosis. Moving forward in the algorithm, AQP4, NMADR 
and myelin oligodendrocyte glycoprotein (MOG) anti-
bodies need to be assessed due to the presence of demy-
elination signs on MRI. Since the patient tested negative 
for the mentioned antibodies, the next clinical question 
is whether there will be an improvement on MRI, and 
the answer would help distinguish acute disseminated 
encephalomyelitis (ADEM) from other differential diag-
noses, rather than AIE. This cannot be anticipated at the 
onset of disease, making ADEM a diagnostic challenge 
in our case. However, there were some points that favor 
MVMS over ADEM. Initially, the patient's medical his-
tory was vacant of an immunologic trigger such as vac-
cination or infection in the past few weeks. It may not 
be feasible to differentiate ADEM from the first attack of 
MS solely based on radiologic features. Still, the involve-
ment of the corpus callosum and periventricular area 
and sparing of basal ganglia, thalamus, and deep gray 
matter are more frequently seen in MS.5 Additionally, 
positive oligoclonal bands in the CSF, as seen in our pa-
tient, is quite uncommon in ADEM, presenting in less 
than 7% of the cases.15 Although due to various similar-
ities between seronegative AIE and MVMS they cannot 
be fully differentiated in many clinical settings, patients 
of both diseases benefit from same treatments.5

There are no established guidelines for treatment 
of MVMS; as with other fulminant demyelinating 
diseases, treatment is initiated with high- dose meth-
ylprednisolone, followed by intravenous immuno-
globulin (IVIG), plasmapheresis, or both. Generally, 
methylprednisolone is administered 1 g daily for 
3–5 days, but longer treatment with steroids has been 
reported to be beneficial.16 Plasmapheresis or plasma 
exchange (PLEX) is considered to be advantageous 
in patients with fulminant demyelinating diseases.17 
There are reports regarding worsening the condition 
following PLEX,18 while others report considerable res-
olution of symptoms.19,20 A randomized clinical trial 

of 22 patients with fulminant demyelinating diseases 
showed improvement in 42% of patients treated with 
PLEX compared to 5.9% in sham- treated controls.21 
Our case manifested an adequate response to PLEX. To 
evaluate the effectiveness of IVIG, Visser et  al. com-
pared the EDSS score 4, 8, and 12 weeks after starting 
the treatment with intravenous methylprednisolone 
plus placebo or plus IVIG; two groups showed no sig-
nificant difference in outcome or the number of future 
relapses.22 Due to insufficient supporting data, we de-
cided not to administer IVIG to the patient.

In refractory cases with worsening clinical conditions 
or ongoing lesions on MRI, the successful use of immu-
nosuppressive agents such as cyclophosphamide and 
mitoxantrone has been reported.23–28 Alemtuzumab, a 
monoclonal antibody against CD52, was administered 
to a 51- year- old patient and significantly improved the 
clinical condition.18 Kryshani et  al. used natalizumab 
early in the disease to prevent further attacks.20 Parfenov 
et al.19 suggested that in patients with significant clini-
cal response to plasmapheresis, rituximab should be 
considered due to the humoral component of disease. 
This was the rationale for the administration of ritux-
imab in our patient.

Factors like male gender, young age, large lesions on 
imaging, and high cell count on CSF have been reported to 
show poor prognosis in MVMS.20 In our case, none of the 
above factors were present, and with treatment initiated 
early at diagnosis, she was able to make a full recovery and 
return to work without disability.

4  |  CONCLUSION

Early diagnosis and treatment play an important role in 
prolonging the survival of MVMS patients. MVMS and 
AIE may be clinically indistinguishable in some clinical 
settings, but their management is similar. This case pro-
vides further supportive data for the use of rituximab in 
patients with an adequate response to plasmapheresis.
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