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ABSTRACT

Background: Demyelinating disorders of the central nervous system, including multiple
sclerosis (MS) and neuromyelitis optica spectrum disorder (NMOSD), are immune-mediated
conditions often associated with relapses and progressive disability. B-cell-targeted therapies
such as rituximab have emerged as potential treatment options, particularly in patients with
inadequate response to first-line therapies.

Objective: To evaluate the clinical and radiological outcomes of rituximab therapy in
patients with central nervous system demyelinating disorders.

Methods: This case series includes four patients diagnosed with demyelinating disorders
(MS and NMOSD) treated at a tertiary care center in JLN Hospital Ajmer, Rajasthan.
Patients who showed suboptimal response or relapses on first-line immunotherapy were
administered rituximab (1000 mg intravenously, two doses two weeks apart, followed by
maintenance dosing every 6 months). Clinical outcomes, relapse rate, and radiological
response on MRI were assessed over a follow-up period of one year.

Results: All four patients demonstrated significant clinical improvement following rituximab
therapy, including improved motor function, reduced tremors, and better functional
independence. No patient experienced relapse during the follow-up period. Radiological
evaluation showed stabilization or reduction in demyelinating lesions in all cases.
Conclusion: Rituximab appears to be an effective and safe second-line therapeutic option in
patients with demyelinating disorders who are refractory to conventional immunomodulatory
therapy. It is associated with reduced relapse rates, clinical improvement, and favorable
radiological outcomes.
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INTRODUCTION:

Demyelinating diseases occur due to secondary injury to well-formed myelin. Demyelination
describes loss of myelin with relative preservation of axons.

It can be inflammatory e.g. Multiple sclerosis(MS), Neuro myelitis optica spectrum
disorders(NMOSD), Myelin oligodendrocyte glycoprotein antibody disease etc. or non-
inflammatory like seen in central pontine myelinolysis or vascular stasis causing small or
large vessel ischemic demyelination(1).
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MS is the commonest demyelinating disorder caused by interaction of genetic factors like
HLA class 1 A3/B7, HLA class 2 DW2, DR2 , loss of immune tolerance, B and T cell
activation, blood brain barrier dysfunction, release of inflammatory T cell mediators like
interleukins-6,12,23,CCR5, B cell response-anti myelin antibody, MOG, myelin basic protein
etc and environmental factors. Other factors like, Ebstein Barr Virus, low vitamin D also
plays a role. Clinical features- male: female 1:2 of age group 2"-6" decade of life are
commonly affected. It can present as weakness, paresthesia, focal sensory loss, optic neuritis,
diplopia, ataxia, vertigo, dysarthria. It has a relapsing-remitting course but can also become
progressive (2) (3). NMOSD is characterised by optic neuritis and transverse myelitis
mostly present with acute vision loss with subsequent development of paraplegia and sensory
loss. Demyelination is complementing and antibody mediated. Mostly there is demyelination
of optic nerve and affected segments of spinal cord with perivascular infiltration. Ultimately
after acute attack affected segments of cord become gliotic and atrophic. The brain, spinal
cord, optic nerve express Aquaporin 4. Since the discovery of antibody against it NMOSD
can be distinguished from other demyelinating disorders (4, 5).

Case 1:

e A 21 years male came with complains of sudden onset severe occipital
headache associated with vomiting along with bilateral diminution of
vision around 1.5 years back which gradually progressed. Patient also
has tremulousness of whole body more on the right side for last 4
months and constipation. History of numbness in both lower limbs
below knee joint for the last 4 months with inability to perform his
daily activities. Patient also complains of pin pricking sensation for the
last 15days in both soles of feet.

e On examination patient is afebrile conscious, oriented, responsive.
Fundus examination is normal with both eye finger counting present at
3 meters. Right eye nystagmus is present. Patient has increased tone in
all four limbs, right sided ataxic hemiparesis and incoordination is
present. Bilateral plantar flexor, deep tendon reflexes are brisk in all
four limbs. Sensory examination is normal.

e On investigation MRI (Figure 1) was suggestive of hyperintensities in
bilateral periventricular region which look like Dawsons’s fingers.
Visual evoked potential study demonstrated prolonged P-100 latencies.
CSF study came out to be normal but OCB were positive and serum
NMO antibody was negative. Patient was started on intravenous
methyl prednisolone and discharged on immunomodulators and
advised follow up.

e On follow up there is improvement in symptoms in the form of ability
to walk with support and reduced tremulousness.

e But for last one year patient’s symptoms worsened in the form of
increasing  tremulousness and ataxia despite  on regular
immunomodulators. Decision was taken to put him on second line
therapy in the form of Rituximab 1000mg I/V two doses two weeks
apart subsequent dose 6 months later. Patient received two cycles of
Rituximab and there is improvement in symptoms and disease
progression both clinically and radiologically seen (Figure 2 &3).

e Patient is in regular follow up and even started to pursue his studies.

e No adverse events were reported with Rituximab therapy.
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FIGURE-1

FIGURE-2

FIGURE-3
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Case 2:

A 20 year female student comes with chief complaint of vision loss in both
eyes for 6 months. For which she went to ophthalmologist and received
treatment in the form of oral medications for 3 months after which there was a
partial improvement in vision. Six months later she developed weakness in
both upper limbs followed by weakness in lower limbs with numbness and
tingling sensation. After 1-month bowel and bladder were also involved.
Patient’s vision in both eyes deteriorated during episodes of weakness.

e On examination patient is conscious and oriented to time, place and
person, no memory deficit. Finger counting present at 2 meters on
fundoscopy bilateral optic atrophy present. No cranial nerve palsies.
Spastic quadriparesis with sensory loss below the level of C3 spinal
segment. No meningeal irritation signs present.

e On investigations CBC, urine, LFT, KFT are within normal limits.
Serology for HIV, Hepatitis B, Hepatitis C are negative. Serum VDRL
negative.

e On lumbar puncture CSF protein is elevated, glucose normal, staining
shows no cells or organisms, CSF VDRL negative. Serum aquaporin 4
positive.Chest x-ray normal, T2W MRI (Figure 4) spine revealed
multifocal T2 hyperintensity seen in cervical cord extending from
lower end of C3 to upper end of D8.

e A diagnosis of NMOSD was made. Patient was started on I/V methyl
prednisolone infusion for 5 days and then discharged on oral
prednisolone 40 mg daily for one month and tapered over 3-6 months
and started on Azathioprine 50 mg BD.

e On follow up there is improvement in power but after 8 months follow
up there is episode of relapse and once again patient was admitted for
I’V MPS.

e On further followup there are two more episodes of relapse and
looking into that pt is put on Rituximab 1gm 1I/V followed by second
dose of 1gm after 2 weeks, cycle is repeated after 6 months there are
no further relapse.

e No adverse events were reported with Rituximab.
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FIGURE-4
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Case 3:

A 48 year old man came with numbness and paresthesias in left lower limb followed
by difficulty in walking in the form of imbalance which was insidious in onset and
gradually progressive. On examination higher mental functions normal, loss of
coordination in both lower limbs present. Upper limbs and fundus examination
normal.

e All routine investigations were normal including lumbar puncture, oligoclonal bands
negative. Latency on visual evoked potential is seen.

e On contrast enhanced MRI demyelination is noted in periventricular and pericallosal
region of the brain. (figure-5) Spinal cord sections of C4-C6 demyelination are also
noted. Patient was started on systemic steroids but response was partial. So he was put

on rituximab and showed drastic response
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Case 4:

43 old female was admitted with h/o insidious onset gradually progressive
paraesthesia involving right lower limb and left upper limb progressing to
other limb associated with weakness with gradual progression for 6 yrs with
increased intensity for 2 months. Along with that she has visual blurring in
right eye with diplopia.

On examination patient has quadriparesis with decreased sensation in all 4
limbs with right eye optic neuritis. On lumbar puncture oligoclonal bands were
positive.

Nerve conduction velocity suggestive of demyelination of nerves of both
lower limbs.

On VEP- delayed P-100 latency. MRI brain and spine shows demyelinating
changes. (figure-6). Pt treatment was started as inj methylprednisone 1gm iv
od for 5 days but pt shows no improvement in symptoms so takenon second
line therapy in the form of Rituximab 1000mg I/V two doses two weeks apart
subsequent dose 6 months later. There is improvement in symptoms and
disease progression both clinically and radiologically seen.
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FIGURE-6
TABLE: 1
Case | Age/ | Clinical Diag | Imaging Treatment Outcome / Clinical
no. | gend | presentation nosis Radiological
er
1 21/m | Headache with | SPM | Hyper Inj Rituximab Able to In comparison with
ale vomiting S intensities In | 1000mg i/v 2 walk with | previous
Diminution of bilateral doses 2 weeks support scan(03/06/21;Fig
vision in both periventricul | apart; First dose- | & 1) on subsequent
eyes ar region- 15/06/2022 reduced | imaging(17/12/23,;
Numbness and Dawson’s Second dose- tremulou | Fig2) there is static
tremulousness fingers. 01/07/2022 after | s-ness number of lesions
In both lower (Fig. 1) 6 months with interval
limbs Third dose- decrease in size of
17/12/2022 the lesions.
2 20/fe | Vision lossin | NM | Long Inj Rituximab Able to In comparison with
male | both eyes OSD | segment T2 | 1000mg i/v 2 walk with | previous scan after
Weakness & hyper doses 2 weeks support completion of
paresthesia In intensity seen | apart; therapy there is
upper limbs In: First dose- reduced number of
followed by Cervical cord | 12/04/22 lesions with
lower limbs. extending Second dose- decrease in size of
from C3 to 26/04/22 the lesions.
C6 After 6 months
Dorsal cord | Third dose-
from D2 to 15/10/22
D8. (Fig. 4)
3 48/m | Numbness & SPM | Demyelinatio | Inj Rituximab No In comparison with
ale paresthesiain | S nof In 1000mg ifv 2 sensory | previous scan after
left lower limb comparison | doses 2 weeks symptom | completion of
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Imbalance with previous | apart; sand therapy there is
scan after First dose- imbalanc | reduced number of
completion 1/05/23 e while lesions with
of therapy Second dose- walking | decrease in size of
there is 14/05/23 the lesions In
reduced After 6 months comparison Wit?68
number of Third dose- previous scan after
lesions with | 1/11/23 completion of
decrease in therapy there is
size of the reduced number of
lesions. lesions with
(fig.5) decrease in size of

the lesions..
43/fe | Blurring in RR | Brain & Inj Rituximab All Brain & spine
male | vision & MS | spine 1000mg i/v 2 symptom | imaging shows
diplopia in imaging doses 2 weeks S was improving in all
right eye shows apart; improved | demyelinating

Tingling demyelinatin | First dose- lesions

sensation in g 12/04/22

left upper limb lesions Second dose-

& right lower 26/04/22

limb After 6 months

Weakness of Third dose-

both upper 15/10/22

limbs & lower

limbs.

DISCUSSION:

In both above diseases there is role of B cells in the pathogenesis and progression of illness.
Rituximab is a chimeric monoclonal antibody against CD 20 directed against B cells. It has
been used as off label to treat NMOSD and MS.In this case series we present our experience
on the use of Rituximab at a tertiary care centre in central Rajasthan. This case series
supports the use of Rituximab as effective and safe therapeutic option for central nervous
system demyelinating disorders.During the follow up of 1 year not a single patient suffered
relapse. No infusion related adverse event is reported with the use of Rituximab.

In this case series, all four patients demonstrated significant clinical improvement and
radiological stabilization following rituximab therapy. Notably, no relapses were observed
during the follow-up period, indicating effective disease control. These findings are
consistent with recent studies showing significant reduction in annualized relapse rates and
improved outcomes in both MS and NMOSD with rituximab therapy (6, 7).

CONFLICT OF INTEREST: NIL
CONCLUSION:
This case series highlights the clinical efficacy and safety of Rituximab in the management of

central nervous system demyelinating disorders, including MS and NMOSD.In patients with

suboptimal response or frequent relapses on first-line immunomodulatory therapy, Rituximab
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demonstrated significant clinical improvement, stabilization of disease progression, and

favorable radiological outcomes. Importantly, during the follow-up period, no relapses or

significant adverse effects were observed, underscoring its safety profile.These findings

support the role of B-cell targeted therapy as an effective second-line therapeutic strategy in

demyelinating disorders.
REFERENCES:

1.

Michelle T. Fabian, Stephen C. Krieger, Fred D. Lublin. Multiple sclerosis and other
inflammatory demyelinating diseases of the central nervous system. Bradley’s
neurology in clinical practice. 7" edition. London:Elsevier;2016.

Wagner H J, Munger K L, Ascherio A. Plasma viral load of Epstein-Barr virus and
risk of multiple sclerosis. Eur J Neurol200411833-834.

Alvarez-Lafuente R, De las Heras V, Bartolome M.et al Relapsing-remitting multiple
sclerosis and human herpesvirus 6 active infection. Arch Neurol 2004611523-1527.
Lennon VA, Wingerchuk DM, Kryzer TJ, et al. A serum autoantibody marker of
neuromyelitis optica: distinction from multiple sclerosis. Lancet 2004;364:2106-12.
Lennon VA, Kryzer TJ, Pittock SJ, Verkman AS, Hinson SR. IgG marker of optic-
spinal multiple sclerosis binds to the aquaporin-4 water channel.J Exp
Med 2005;202:473-7.

Siritho S, et al. Efficacy and safety of rituximab in multiple sclerosis and NMOSD: A
real-world study. Mult Scler Relat Disord. 2024.

Carlsson O, et al. Relapse rates and infections in NMOSD patients treated with
rituximab. J Clin Med. 2024;13:355.

EISSN 1303-5150 www.neuroquantology.com

269


http://www.neuroquantology.com/

