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STATEMENT OF INTENT

These consensus statements are meant for the clinical diagnosis and
management of neuromyelitis optica spectrum disorder (NMOSD),
based on the best available evidence at the time of their development.
Adherence to these guidelines may not necessarily guarantee the best
outcome in every case. Every healthcare provider is responsible for the
individual management of their patient, based on the patient's
presentation and management options available locally.

DISCLAIMER

NMOSD is a heterogeneous immune-mediated condition, and evidence
guiding its diagnosis and management continues to evolve.
Recommendations described in this e-booklet reflect current knowledge
and expert consensus at the time of publication and should be applied
with appropriate clinical judgement.

The authors, editors, contributors, publishers, and organisations involved
in the development of this e-booklet do not accept responsibility or
liability for any injury, loss, or damage arising from the use, misuse,
misinterpretation, or application of the information contained herein.

Descriptions of both approved and off-label therapies are included
based on available evidence, expert opinion, and real-world clinical
practice. Clinicians should consult local and national prescribing
guidelines, seek pharmaceutical advice where appropriate, and adhere
to ethical and safe prescribing practices when making treatment
decisions.
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Foreword by the Director -
General of Health, Malaysia

It is a significant milestone for the Malaysian healthcare
community as we officially launch the first Malaysian
Consensus Statements on the Management of Neuromyelitis
Optica Spectrum Disorder (NMOSD). This document serves as a
vital blueprint for the standardisation of care for a condition
that, while rare, carries a high burden of morbidity if not
managed with precision and urgency.

In line with the Ministry of Health’s ongoing reform agenda, we are committed to
delivering healthcare services that are professional, efficient, and anchored in the
latest scientific evidence. NMOSD is a challenging neuroimmunological condition
that requires a multidisciplinary approach, spanning from early, accurate
biomarker driven diagnosis in our laboratories to high-efficacy therapeutic
interventions in our clinical wards.

These consensus statements are particularly important for the Malaysian
context. We know that NMOSD affects Asian populations differently and often
more frequently than in the West. By establishing local guidelines, we empower
our healthcare providers across the country, from primary tertiary centres like
Hospital Kuala Lumpur to regional hospitals, to provide equitable, world-class
care to all patients.

| would like to congratulate the NMOSD Development Group for their tireless work
in adapting global best practices into a framework that is applicable to our local
healthcare landscape. Their dedication ensures that our clinical pathways
remain at the forefront of medical innovation.

| am confident that the implementation of these consensus recommendations
will lead to earlier diagnosis, fewer relapses, and significantly improved quality of
life for Malaysians living with NMOSD. Let us continue to work together to
strengthen our nation’s health security and the well-being of the rakyat.

YBhg. Datuk Dr. Mahathar bin Abd Wahab
Director-General of Health, Malaysia
January 2026



Message from the President of
the Malaysian Society of
Neurosciences (MSN)

It is my distinct honour to present the first Malaysian Consensus
Statements on Neuromyelitis Optica Spectrum Disorder
(NMOSD). As we move into 2026, the landscape of
neuroimmunology is evolving at an unprecedented pace, and
with it, our ability to provide more precise, evidence-based care
for our patients.

NMOSD was once considered a variant of multiple sclerosis

(MS), but we now recognise it as a distinct, often more aggressive,
neuroinflammatory condition. In the Asian context, where the prevalence of
NMOSD relative to MS is significantly higher than in Western populations, the need
for localised clinical guidance has never been more urgent.

These consensus statements represent a milestone for the Malaysian Society of
Neurosciences (MSN). They address the critical need for early and accurate
diagnosis, utilising the latest biomarker testing and imaging protocols, while
providing a framework for the use of emerging high-efficacy therapies. Our goals
are to minimise relapses and prevent cumulative disability, which remain the
greatest challenges in managing this disorder.

I would like to extend my deepest gratitude to the NMOSD Development Group,
Department of Neurology, Hospital Kuala Lumpur, and all expert collaborators
from the Institute for Medical Research, Ministry of Health hospitals, and the
private healthcare sector who meticulously reviewed the international literature
and integrated them into these recommendations by considering local clinical
realities. Their commitment ensures that Malaysian neurologists have a robust
reference to optimise patient outcomes across the country.

On behalf of the MSN, | hope this document serves as an invaluable resource for
healthcare providers, fostering a unified approach to NMOSD management and
improving the quality of life for our patients.

Dr. Ahmad Shahir
President, Malaysian Society of Neurosciences (MSN)
January 2026



Message from the Chairman of the
Malaysian Neuro-immunology &
Neuro-infection Council

| am pleased to see the publication of the Malaysian Consensus
Statements for the Diagnosis and Management of
Neuromyelitis Optica Spectrum Disorder (NMOSD).

Although the number of NMOSD patients in Malaysia, estimated
at around a thousand, is not large, the disease often results in
devastating consequences for those affected. | recall several of
our former patients, mainly young adult women, who
experienced recurrent relapses of paraplegia and loss of vision, and who
eventually became permanently wheelchair-bound—or even bedbound—and
blind. Some ultimately lost faith in modern medicine.

Fortunately, there has been enormous progress in the understanding of the
pathogenesis, diagnosis, investigation, and treatment of NMOSD over the past
two decades. Unlike in the past, with modern therapies, most patients are now
able to live normal lives.

I am grateful to this dedicated and knowledgeable group of experts, led by Dr
Shanthi Viswanathan, for developing these clearly written and practical
guidelines that reflect current evidence based on modern scientific medicine.

I am confident that this document will serve as a valuable and authoritative guide
for clinicians, healthcare institutions, and treatment funders, including employers,
insurance agencies, and charitable trusts.

Emeritus Professor Dato’ Tan Chong Tin MBBS FRCP MD FASc
Chair
January 2026



Message from the Director of
Hospital Kuala Lumpur

It is a privilege to introduce the first Malaysian Consensus
Statements on the Management of Neuromyelitis Optica
Spectrum Disorder (NMOSD). As the Director of Hospital Kuala
Lumpur (HKL), | am immensely proud of the central role our
institution has played in the development of these guidelines,
which  mark a significant leap forward for clinical
neuroimmunology in our nation.

In the 2020s, the management of NMOSD had undergone a paradigm shift. We
have moved from a generic approach to neuroinflammation toward a highly
specialised, biomarker-driven discipline. For a tertiary centre like HKL, which
serves as a hub for the most complex neurological cases in the country, the
standardisation of these protocols is not merely an academic exercise; it is a
clinical necessity.

These consensus statements arrive at a critical juncture in 2026. With the
emergence of targeted biologics and advanced diagnostic assays, the gap
between clinical research and bedside application must be bridged. These
guidelines provide our clinicians with structured, evidence-based pathways to
achieve early diagnosis, early treatment of acute relapses and relapse
prevention, which are the cornerstones of avoiding long-term disability in our
patients.

| wish to commend the expert committee, including our colleagues from the HKL
Neurology Department and the Institute of Medical Research, private
neurologists, pharmacists and the Malaysian Society of Neurosciences, for their
vision and diligence in working toward this consensus. Their collaborative effort
ensures that every patient, regardless of where they seek care in Malaysia, can
benefit from a standard of excellence that reflects global best practices adapted
to our local healthcare landscape.

It is my hope that this document will serve as a definitive guide for healthcare
professionals across the Ministry of Health, university hospitals, and the private
sector, ultimately leading to better outcomes and a brighter future for those living
with NMOSD.

Dato’ Dr. Harikrishna Raghavan Nair
Director, Hospital Kuala Lumpur
January 2026



Message from the Chairperson, Technical

Commiittee on Clinical Management and Support
Services, National Rare Disease Committee,
Ministry of Health

Neuromyelitis Optica Spectrum Disorder (NMOSD) is classified
as a rare disease in Malaysia and is included in the National
Rare Disease List. Similar to other rare diseases, NMOSD poses
significant challenges in terms of diagnosis, management, and
access to treatment. Evidence-based guidelines are crucial for
standardising care and enhancing patient outcomes. The first
Malaysian Consensus Statements on NMOSD will assist
healthcare professionals in navigating diagnosis, treatment,
and long-term management, particularly in resource-limited environments.
Congratulations are extended to the NMOSD Development Group for their
contributions to improving clinical resources for rare diseases and aligning with
the Malaysian National Policy for Rare Diseases.

Dr Ngu Lock Hock

Consultant Clinical Geneticist & Head, Genetics Department, Hospital Kuala Lumpur
Chairman, Technical Committee on Clinical Management and Support Services
National Rare Disease Committee, Ministry of Health

January 2026



Message from the Chairpersons of the

Malaysian Consensus Statements on the
Management of Neuromyelitis Optica Spectrum
Disorder (NMOSD) Development Committee

It is with great pride and a profound sense of
responsibility that we introduce the first
Malaysian Consensus Statements on the
Management of Neuromyelitis  Optica
Spectrum Disorder (NMOSD). This document
is the culmination of a dedicated
collaborative  effort  between  clinical
neurologists, immunologists, pharmacists Sheinthi
and patients, designed to provide a unified Viswanathan
voice for the management of this complex

condition in Malaysia.

Masita Binti Arip

For many years, the diagnosis and treatment of NMOSD in our region faced
significant hurdles, often due to its clinical overlap with multiple sclerosis and the
limited availability of specialised diagnostic assays. However, our understanding
has shifted dramatically. We now recognise NMOSD as a distinct, primary
astrocytopathy, where early intervention is not just an option but a necessity to
prevent devastating and irreversible neurological disability.

As chairs of the development committee, our goal was to bridge the gap between
global evidence-based standards and the specific needs of the Malaysian
healthcare landscape. These consensus statements address several critical
pillars:

1. The diagnostic journey: Emphasising the importance of early aquaporin-4
immunoglobulin-G (AQP4-1gG) and myelin oligodendrocyte glycoprotein-
immunoglobulin G (MOG-IgG) antibodies testing as the gold standard,
alongside high-quality neuroimaging.

2. Precision treatment: Providing clear pathways for the use of acute therapies,
such as high-dose corticosteroids and plasma exchange, as well as the
strategic initiation of maintenance immunosuppression and emerging
high-efficacy biologics.

3. Local nuance: Accounting for the unique epidemiological profile of NMOSD in
Malaysia, where prevalence is notably higher than in Western populations,
particularly among certain ethnic groups.



This work would not have been possible without the tireless contributions of our
fellow panellists, who represent the breadth of neurology and laboratory
medicine in Malaysia. We also wish to acknowledge the Malaysian Society of
Neurosciences (MSN) for their unwavering support in facilitating this landmark
initiative. In addition to that we would like to acknowledge the secretarial support
provided by AstraZeneca Rare Disease (Malaysia) and the medical writer in
bringing this consensus to fruition.

Shanthi Viswanathan Masita Binti Arip
Neurologist, Pathologist,

Hospital Kuala Lumpur Institute of Medical Research,
January 2026 National Institute of Health
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I TERMS OF REFERENCE

This document provides the first consensus-based recommendations

developed to guide the diagnosis and management of NMOSD in
Malaysia.

Methodology

The Malaysian Consensus Statements for the Diagnosis and
Management of NMOSD were developed using a modified Delphi
approach to ensure a structured expert input (Figure 1).

—

Panel Selection &
Preparation

+ Scope and expert panel composition defined
« Pre-defined 19 consensus statements for R1 prepared

hd
—

Round 1Voting + Anonymous voting of the 19 statements via an interactive platform

(slido)
=
Group Workshop: + Experts divided into topic groups
Consensus + Group discussion, literature review and evidence gathering
Development « Group presentation followed by open discussion to gather

feedback, answer clarifications and formalise supporting evidence

h 4
—

Round 2 Voting « Anonymous voting of the 19 statements via an interactive platform

(slido)
+ Application of 275% agreement threshold

v
—
Writing + Statements refined and recategorized into 25 statements
Committee ~+ Further evidence gathering
Review + Identifying statements with major revisions and did not reach
275% agreement in R2 for R3 voting (n=10)

|
Round 3 Voting _* Re-vote via Microsoft Forms
<+ Finalised consensus

Figure 1. Development of the Malaysian Consensus Statements on
NMOSD using the modified Delphi method.
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A multidisciplinary panel of experts with expertise in NMOSD was
convened from public and private healthcare sectors in Malaysia for an
intensive, five-hour in-person workshop held in February 2025.

13 Neurologists
M e
4 Medical microbiologists & immunologists

1 Immunologist & allergist

1 Internal medicine specialist

Before the workshop, a set of predefined consensus statements covering
epidemiology, diagnosis, treatment selection, acute management,
monitoring, vaccination, and special populations was circulated for
review. During the workshop, panel members were divided into
topic-specific working groups. Each group reviewed the relevant
statements, evaluated supporting evidence through targeted literature
review, and presented recommendations to the full panel.

Topic1 Laboratory testing

Topic 2 Unmet needs & epidemiology

Topic 3 Clinical diagnosis, monitoring & outcome measures

Topic 4a ELYVIERILT10 T

[-IX:'W Preventative treatment

Following group presentations, open discussions were conducted to
clarify evidence, address differing viewpoints, and refine wording.
Statements were then subjected to anonymous voting (Round 1), with a
predefined consensus threshold of 275% agreement.

Statements that did not reach consensus or required substantial
modification were revised and re-circulated for additional rounds of
anonymous voting conducted electronically (Rounds 2 and 3). The final
consensus comprised 25 statements across eight domains.
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Domain1 [EES-IERITILT Y

Domain2 EIEILHEEE

Domain 3 ERICEHGEINEE LT
Domain4 Y IELHERIEL G ELIE
LTI Acute treatments for relapses
LI G N Monitoring adverse events

Domain?7 Use of biologics in pregnancy and breastfeeding

Domain 8 Vaccination

All recommendations were informed by international guidelines and
available evidence, and were contextualised to reflect Malaysian clinical
practice, resource availability, and healthcare system considerations.

Objectives

« To contextualise international evidence and recommendations for
the diagnosis and management of NMOSD for application within the
Malaysian healthcare setting.

« To promote awareness of NMOSD among Malaysian healthcare
professionals and support earlier recognition and accurate
diagnosis.

« To provide practical, consensus-based guidance to inform clinical
decision-making across public and private care settings.

« To stimulate policy-level discussions aimed at improving the
availability, accessibility, and equitable use of effective,
evidence-based therapies with favourable safety profiles in Malaysia.

The scope of this consensus does not address symptomatic management,
neuropsychiatric care, or broader aspects of patient health and wellbeing; these areas
remain important and should be considered in future initiatives.
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Target population

These consensus statements are applicable to adolescents and adults
with suspected or confirmed NMOSD, including individuals at risk of
NMOSD or presenting with clinical features suggestive of the disease.

Target audience

These consensus statements are intended for healthcare professionals
involved in the diagnosis, treatment, and long-term management of
patients with NMOSD. These include neurologists, general physicians,
family medicine specialists, primary care physicians, medical officers,
immunologists, medical microbiologists, pharmacists, nurses, allied
health professionals, and other healthcare personnel involved in
multidisciplinary NMOSD care across public and private healthcare
settings.



I ABBREVIATIONS

AE Adverse events

aHUS Atypical haemolytic uraemic syndrome

ALT Alanine transminase

AQP4 Aquaporin-4

AQP4-1gG Aquaporin-4 immunoglobulin

ARR Annualised relapse rates

ASFA American Society for Apheresis

AST Aspartate aminotransferase

AZA Azathioprine

Cb Complement component 5

CSIT Complement-5 inhibition therapy

CANOMAD Chronic ataxic neuropathy with ophthalmoplegia,
M-protein, cold agglutinins, and disialosyl
antibodies

CBA Cell-based assay

CDI19 Cluster of differentiation 19

CD20 Cluster of differentiation 20

cl Contraindications

CNS Central nervous system

GSE Cerebrospinal fluid

cYC Cyclophosphamide

DMT Disease modifying therapies

ECU Eculizumab

EDSS Expanded Disability Status Scale

ELISA Enzyme-linked Immunosorbent assay

EM Encephalomyelitis

FFP Fresh frozen plasma

GC Glucocorticoid

GFAP Glial fibrillary acidic protein

Gl Gastrointestinal

HBsAgQ Hepatitis B surface antigen

anti-HBc Hepatitis B core antibody

anti-HBs Hepatitis B surface antibody

HGG Hypogammaglobulinemia




HIV Human immunodeficiency virus

HSV Herpes simplex virus

Ig Immunoglobulin

IL-6 Interleukin-6

IMPDH Inosin monophosphate dehydrogenase

IMR Institute for Medical Research

INEB Inebilizumab

IPND International Panel for NMO Diagnosis

IRR Infusion-related reaction

IST Immunosuppressive therapy

Y Intravenous

IVIG Intravenous immunoglobulin

LETM Longitudinally extensive transverse myelitis

MenACWY Meningococcal conjugate vaccine (serogroups A,
C,W,Y

MenB Meningococcal B vaccine

MMF Mycophenolate mofetil

MOA Mechanism of action

MOG Myelin oligodendrocyte glycoprotein

MOGAD Myelin oligodendrocyte glycoprotein
antibody-associated disease

MRI Magnetic resonance imaging

MS Multiple sclerosis

MTX Methotraxate

N-Momentum Inebilizumab for treatment of neuromyelitis optica

study spectrum disorder (N-Momentum) phase 3 study

NA Not available

NE Not evaluable

NEMOS Neuromyelitis Optica Study Group

NMO Neuromyelitis optica

NMOSD Neuromyelitis optica spectrum disorder

oCB Oligoclonal bands

OGC Oral glucocorticosteroid

OLE Open label extension

ON Optic neuritis

PLEX Plasma exchange

PML Progressive multifocal leukoencephalopathy

PREVENT study Efficacy of eculizumab in the Prevention of Relapses

in Neuromyelitis Optica (PREVENT) phase 3 study
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RA Rheumatoid arthritis

RAV Ravalizumab

RINI study Safety and efficacy of rituximab in neuromyelitis
optica spectrum disorders (RIN-1 study): a
multicentre, randomised, double-blind,
placebo-controlled trial

RTX Rituximab

SAkuraSky study | Satralizumab in combination with baseline
immunosuppressive therapy international,
multicentre, randomised, placebo-controlled,
phase 3 study consisting of a double-blind period
followed by an open-label extension

SAkuraStar study | Satralizumab monotherapy international,
multicentre, randomised, placebo-controlled,
phase 3 study consisting of a double-blind period
followed by an open-label extension

SAT Satralizumab

S€ Subcutaneous injection

B Tuberculosis

TCZ Tocilizumab

URTI Upper respiratory tract injection

US FDA United States of America Food and Drug
Administration

UTI Urinary tract infection

WBCC

White blood cell count
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1 CONSENSUS STATEMENTS (RESULTS)

Post-round 3 (final) voting, all but one statement (24 out of 25) reached
the predefined >75% consensus threshold. Statement 4.2¢, which relates
to switching biologic therapy based on patient preference, received 61%
agreement. While most neurologists agreed that patient preference is
important, several noted that it must be balanced with practical
considerations such as medication availability and accessibility. Further
details on this discussion are provided under Statement 4.2.

The complete list of consensus statements and final (R3) voting
outcomes is presented in Table 1.

Table 1. Consensus statements for the diagnosis and management of
NMOSD

Consensus statements R3
Agreement

Section 1: Epidemiology

Statement 1.1 100%

High-quality data on NMOSD, including its prevalence
and incidence in Malaysia, are essential to guide
treatment priorities and address patient-reported needs.

Statement 1.2a 100%

NMOSD significantly affects patients’ quality of life,
including psychosocial, economic, and employment
aspects.

Statement 1.2b 100%

While important to assess, health-related quality-of-life
outcomes in AQP4-lgG-seropositive NMOSD currently
lack sufficient evidence to guide treatment decisions.

Section 2: Diagnosis
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Statement 2.1 100%
Accurate diagnosis of NMOSD to differentiate its

mimickers are essential.

Statement 2.2 100%
The IPND diagnostic criteria for NMOSD, including

biomarker and neuroimaging-based stratification, are

applicable in Malaysia and should continue to be used in

clinical practice.

* Note: These diagnostic criteria are based on the 2015 IPND
recommendations. An updated version is anticipated from the IPND in

2025, which may lead to changes in clinical diagnostic criteria.

Statement 2.3 95.7%
Accurate, high-quality biomarkers are essential to

diagnose seropositive NMOSD and exclude seronegative

NMOSD syndromes such as MOGAD, as this influences

disease course, treatment decisions, and management

costs.

Section 3: Treatment selection

Statement 3.1a 100%
The primary factors to inform selection of biologic

therapies in NMOSD are efficacy and safety.

Statement 3.1b 100%
Additional considerations for biologic therapy selection

in NMOSD are current disease activity, relapse severity,

route of administration acceptability, and potential

benefit for comorbidities.

Statement 3.1c 96%

Monitoring and treatment decision-making in
AQP4-IgG-seropositive NMOSD patients should be
guided by clinical outcomes, MRI findings, and, where
available, biomarkers such as serum GFAP and
neurofilament light chain.
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Statement 3.2

In newly diagnosed AQP4-IgG—seropositive NMOSD, the
choice of ECU, RAV, INEB, SAT, RTX, or TCZ should consider
patient preferences regarding dosing frequency, route of
administration, availability, accessibility and adherence.
In addition, the drug’s safety profile, the patient's
comorbidities and concomitant autoimmune diseases
should be considered.

100%

Statement 3.3

In AQP4-IgG-seropositive NMOSD, choice of biologic
therapy (RTX, TCZ RAV, ECU, INEB and SAT) should
consider prior maintenance treatment response, with
preference for agents with a different mechanism of
action following therapy failure.

100%

Statement 3.4

Patients with NMOSD who have disease activity despite
treatment with ISTs and/or OGCS may benefit from the
addition of on-label biologic therapies.

100%

Statement 3.5

In resource-limited settings where access to biologics is
restricted, ISTs with or without steroids may be beneficial,
provided there is careful monitoring for long-term AEs
and gradual down-titration to the minimal effective
dose.

91%

Statement 3.6

ECU, RAV, INEB, SAT or RTX should be used as
monotherapy in AQP4-IgG—seropositive NMOSD to
minimise the risk of AEs associated with concurrent ISTs
and steroids.

95.7%

Statement 3.7

While monotherapy is preferred, ECU, RAV, RTX or SAT may
be combined with existing ISTs, with consideration of the
short- and long-term safety and tolerability of the ISTs.

100%
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Statement 3.8

If ECU, INEB or SAT are started with an IST, patients should
be closely monitored for AEs, and ISTs and steroids
tapered gradually based on the biologic's onset of
action.

100%

Statement 3.9

Adolescents (212 years) with AQP4-IgG-seropositive
NMOSD should be treated with SAT. ECU, RAV, RTX or INEB
may be considered for severe, SAT-refractory cases,
though further evidence is needed for broader use.

100%

Section 4: Switching treatments

Statement 4.1

For AQP4-lgG-seropositive NMOSD patients who are
stable and relapse-free on off-label ISTs (AZA, MMF,
OGCS) or biologics (RTX, TCZ), switching to on-label
biologics is not necessary.

100%

Statement 4.2a

If relapses persist after allowing for the onset of action of
RAV, ECU, INEB or SAT, patients should be switched to an
alternative biologic.

94%

Statement 4.2b

If serious treatment-related AEs occur after initiating RAV,
ECU, INEB or SAT and allowing for their onset of action,
patients should be switched to an alternative biologic.

100%

Statement 4.2¢c

After initiating RAV, ECU, INEB or SAT and allowing
adequate time for their onset of action, a switch may be
considered based on patient preference.

61%

Statement 4.3

When switching between RAV, ECU, INEB and SAT, no
washout is needed.

100%
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Section 5: Acute treatment for NMOSD relapses

Statement 5.1 100%

Acute NMOSD relapses should be treated with first-line
steroids; early PLEX is recommended for severe or
steroid-refractory cases, with IVIg as a last resort if PLEX is
unavailable.

Statement 5.2 88%

On a case-by-case basis, IV RTX, CYC and ECU may be
used for treatment refractory relapses.

Statement 5.3a 100%

In AQP4-1gG-seropositive adults with NMOSD, ECU, RAYV,
SAT, INEB, RTX or TCZ may be initiated in severe or
aggressive fulminant NMOSD after the first attack in
treatment naive patients.

Statement 5.3b 100%

In AQP4-1gG—seropositive adults with NMOSD, ECU, RAYV,
SAT, INEB, RTX or TCZ may be initiated following relapse
despite prior treatment.

Section 6: Monitoring AEs

Statement 6.1 100%

Patients with AQP4-IgG—seropositive NMOSD receiving
ECU, INEB, RAV or SAT should be monitored for infections in
the short and long term.

Section 7: Use of biologics in pregnancy and
in patients who are breastfeeding

Statement 7.1 100%

Data on the use of ECU, RAV, INEB, TCZ or SAT in pregnancy
and breastfeeding are limited; further research is needed
to guide risk of teratogenicity, severe AEs during
pregnancy, and family planning treatment decisions in

NMOSD patients.
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Statement 7.2

Available data suggest RTX may be used safely on a
case-by-case basis before conception, during
pregnancy, and while breastfeeding. However,
contraception advice is important in all NMOSD patients
in the reproductive age.

Note: In post delivery mothers exposed to RTC during pregnancy,
monitoring of B-cells in the newborn is needed due to transient
neutropenia, and if low, deferring live attenuated vaccines till B-cell
levels recover may be needed.

89%

Section 8: Vaccination

Statement 8.1 100%
AQP4-IgG-seropositive NMOSD patients should be up to

date with all vaccinations before starting biologic

therapies (ECU, RAV, INEB, SAT, RTX or TCZ) unless clinically
contraindicated.

Statement 8.2 100%

Meningococcal vaccination guidance for
AQP4-IgG-seropositive NMOSD patients receiving RAV or
ECU should be clarified to help clinicians ensure
coverage of all serogroups, appropriate booster
scheduling, and timely reassessment of vaccination
status.

AEs, adverse events; AQP4-IgG, aquaporin-4 immunoglobulin G; AZA, azathioprine; CYC,
cyclophosphamide; ECU, eculizumab; GFAP, glial fibrillary acidic protein; INEB, inebilizumab;
IPND, International Panel for NMO Diagnosis; ISTs, immunosuppressive therapies; 1V,
intravenous; IVIg, intravenous immunoglobulin; MMF, mycophenolate mofetil; MOGAD,

myelin oligodendrocyte glycoprotein antibody-associated disease; MR

magnetic

resonance imaging; NMOSD, neuromyelitis optica spectrum disorder; OGCS, oral
glucocorticosteroids; PLEX, plasma exchange; RAV, ravulizumab; RTX, rituximab; SAT,

satralizumab; TCZ, tocilizumab.
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INTRODUCTIONTO
NMOSD

Neuromyelitis optica spectrum disorder (NMOSD), previously referred to
as Devic's disease, is a rare autoimmune condition characterised by
recurrent inflammation and demyelination of the central nervous
system (CNS), predominantly affecting the optic nerves and spinal
cord.!

AQP4 antibody

The understanding of NMOSD has advanced with the discovery of a
disease-specific biomarker, the anti-aquaporin-4 (AQP4) antibody,
which has significantly refined diagnostic accuracy.?”

AQP4 is a water channel protein expressed in astrocytic foot processes at
the blood-brain barrier, spinal cord grey matter, periventricular and
periaqueductal regions, and Muller cells of the retina.? The distribution of
AQP4 accounts for the characteristic clinical manifestations observed in
NMOSD.’

Epidemiology

Global epidemiological data (Appendix 1) indicate a higher prevalence of
NMOSD among Black populations (~10 per 100,000), followed by Asian
populations (~3.5 per 100,000), with the lowest prevalence observed in
White/Caucasian populations (~1 per 100,000).?

Epidemiology in Malaysia

» In Malaysia, NMOSD affects approximately 2 per 100,000
individuals, classifying it as a rare disease.®

» Consistent with global observations, a nationwide study reported
marked inter-ethnic variation in NMOSD prevalence.

> Ethnic Malays and Chinese comprised the majority of NMOSD
cases (47.3% and 46.9%, respectively), while Indians and other
indigenous groups formed a small proportion (3.5% and 2.3%,
respectively).®
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Clinical phenotypes

The clinical phenotype of NMOSD is largely shaped by the presence of
AQP4 receptors in various CNS regions, contributing to characteristic
presentations involving the optic nerves, spinal cord and brain. Moreover,
inflammatory mediators such as interleukin-6 (IL-6) and components of
the complement cascade have emerged as therapeutic targets, paving
the way for newer treatments including IL-6 inhibitors and
complement-5 inhibition therapies (C5IT).

CNS inflammatory demyelinating diseases of non-MS type encompasses
several antibody-defined and seronegative subtypes. These include
AQP4-antibody-seropostive  autoimmune  astrocytopathy, myelin
oligodendrocyte glycoprotein (MOG)-antibody-seropositive
inflammatory demyelinating disease, which is now considered a
separate entity, and double seronegative disease, some of which may
still be NMOSD.?"°

» AQP4-positive disease typically presents around age 40 and
predominantly affects women (female-to-male ratio up to 9:1).27.°

» Pathologically, AQP4-antibody-positive NMOSD is defined as an
autoimmune astrocytopathic condition, whereas MOG-antibody-
positive disease represents a distinct inflammatory demyelinating
process.?

In recognition of the broader clinical spectrum of the disease, including
the involvement of brain syndromes, the term NMOSD was formally
introduced in the 2015 International Consensus Diagnostic Criteria.

» These criteria, developed by the International Panel for NMO
Diagnosis (IPND), remain the current international standard for
NMOSD diagnosis and classification (Appendix 2), pending the
release of updated recommendations that may refine distinctions
between seropositive NMOSD and seronegative syndromes
(Appendix 3).°
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I CONSENSUS STATEMENTS
Section 1: Epidemiology of NMOSD

Statement 1.1

e High-quality data on NMOSD, including its prevalence and
incidence in Malaysia, are essential to guide treatment priorities
and address patient-reported needs.

Statement 1.2a
« NMOSD significantly affects patients’ quality of life, including
psychosocial, economic, and employment aspects.

Statement 1.2b

- While important to assess, health-related quality-of-life outcomes
in AQP4-IgG—seropositive NMOSD currently lack sufficient evidence
to guide treatment decisions.

NMOSD is a rare disease worldwide, with substantial variation in
incidence and prevalence across populations and ethnic groups.
Interpretation of NMOSD epidemiological data is challenged by
heterogeneity in diagnostic criteria, case identification methods, and
study design.®

» Available epidemiological data are derived predominantly from
hospital-based datasets, and interpretation is further complicated
by heterogeneity in diagnostic criteria, case ascertainment, and
study methodologies, particularly in studies conducted prior to the
identification of aquaporin-4 immunoglobulin G (AQP4-IgG)?

» The highest NMOSD prevalence and incidence have been reported
in the Afro-Caribbean region (10 per 100,000 persons and 0.73 per
100,000 person-years, respectively) and the lowest in Australia and
New Zealand.®

NMOSD disproportionately affects women and middle-aged adults, with
AQP4-IgG-seropositive disease showing particularly strong female
predominance.
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Within Southeast Asia, data on NMOSD incidence remain scarce.

» A nationwide study from Malaysia reported an incidence rate of
0.39 per 100,000 persons per year.®

» A population-based study from a single province in Thailand
estimated the incidence at 1.65 per 100,000 persons per year.”

> In Singapore, the estimated crude prevalence of AQP4 NMOSD was
3.8 per 10,000 population.”

Despite the availability of prevalence estimates, Malaysia continues to
lack high-quality, standardised epidemiological studies on NMOSD. Such
data are essential not only for improving disease awareness and
reducing misdiagnosis, but also for informing healthcare planning,
resource allocation, and early intervention strategies.

Misdiagnosis remains common, particularly the
misclassification of NMOSD as multiple sclerosis (MS), even
in the presence of disease-specific biomarkers, with rates

of up to 35% reported® This frequently leads to
inappropriate immunotherapy, increased patient
morbidity, and delays in access to targeted treatments.

From the patient’s perspective, substantial unmet needs persist.

> Delayed diagnosis is common due to the heterogeneous
presentation of NMOSD and Ilimited awareness among
non-neurologist specialists.

> Patients often consult muitiple healthcare providers before a
definitive diagnosis is established, leading to unnecessary
hospital visits and fragmented care.

> In Malaysia, these challenges are further compounded by limited
access to key diagnostic tools such as magnetic resonance
imaging (MRI) and antibody testing, the absence of national
guidelines, restricted availability of United States Food and Drug
Administration (US FDA)-approved disease-modifying therapies
(DMTs), and uneven access to rehabilitation and support
servicesH®
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The burden of NMOSD is substantial.

» Alarge international study involving 502 patients from 15 countries,
including Malaysia, reported that 44% experienced job loss, 91%
reduced working hours prior to diagnosis, and 39% reported a
reduction in income.'

» More than half of patients experienced moderate to severe fatigue,
while pain and disability significantly affected daily functioning
and employment opportunities.

» A national survey in Argentina highlighted disparities in healthcare
access based on insurance status, with patients dependent on
public services experiencing longer diagnostic delays, reduced
access to MRI and biologic therapies, and greater financial
burden.”

These highlight the need for robust, locally relevant epidemiological
data to improve early diagnosis, inform equitable treatment access,
support health policy development, and enable Malaysian participation

in clinical trials for emerging therapies.
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I SECTION 2: DIAGNOSIS

Statement 2.1
« Accurate diagnosis of NMOSD to differentiate its mimickers is
essential.

Statement 2.2

« The IPND diagnostic criteria for NMOSD, including biomarker and
neuroimaging-based stratification, are applicable in Malaysia and
should continue to be used in clinical practice.

Statement 2.3

« Accurate, high-quality biomarkers are essential to diagnose
seropositive NMOSD and exclude seronegative NMOSD syndromes
such as myelin oligodendrocyte glycoprotein antibody-
associated disease (MOGAD), as this influences disease course,
treatment decisions, and management costs.

Clinical diagnosis

Accurate diagnosis of NMOSD is essential to guide appropriate
management and avoid misdiagnosis, particularly with disorders that
may present with overlapping features.

The panel recommends the continued use of the 2015 diagnostic
criteria proposed by the IPND (Appendix 2)! which are applicable
without modification in the Malaysian setting.

» These criteria clearly define the clinical and biomarker-based
features required for diagnosis and are consistent with
international standards of care.

» However, the proposed updated criteria (2025) may alter the
diagnostic criteria (Appendix 3).

The IPND 2015 criteria define two diagnostic pathways based on
AQP4-IgG serostatus.! Readers are encouraged to refer to the full IPND
2015 recommendations for detailed criteria.

33



Seropositive NMOSD diagnosis:

+ At least one core clinical characteristic.
« A positive AQPA-Ig results using cell-based assay (CBA).
+ Exclusion of alternative diagnoses.

Seronegative NMOSD or unknown aquaporin-4 immunoglobulin
(AQP4-1g) status diagnosis:

« At least two core clinical characteristics with dissemination in
space.

+ Fulfilment of MRI requirements.*

+ Exclusion of alternative diagnoses.

Core clinical characteristics include:

Optic neuritis (ON)

Acute myelitis

Area postrema syndrome

Acute brainstem syndrome

Symptomatic narcolepsy or diencephalic syndromes
Cerebral syndromes with NMOSD-typical brain lesions.

*Note: Please refer to Appendix 2. The full descriptions of the individual MRI orbit, brain and
spine changes are beyond the scope of this consensus.

Differentiating NMOSD from its mimickers remains clinically challenging
due to overlapping phenotypes and variability in clinical presentation.’®

Differential diagnoses for NMOSD encompasses a wide
range of conditions including:

+ Relapsing-remitting MS

+ MOGAD

* Neurosarcoidosis

+ Connective tissue diseases (such as systemic lupus
erythematosus and Sjégren’s syndrome)
Paraneoplastic syndromes
Anti-glial fibrillary acidic protein (GFAP)-associated
encephalomyelitis
Infectious and vascular myelopathies
CNS neoplasms
Metabolic or hereditary disorders




The consensus group emphasised that while the IPND criteria sufficiently
guide the diagnosis of seropositive NMOSD, there remains a need for
improved definitions in cases of recurrent ON, relapsing transverse
myelitis and seronegative NMOSD. The panel acknowledged that
certain presentations, such as relapsing ON, with or without a single
episode or recurrent episodes of transverse myelitis remain
diagnostically challenging, as they may overlap with MS and other CNS
inflammatory diseases. In such cases, the panel suggests:

» Close clinical monitoring with serial MRI brain/spine, applying the
new McDonald revised 2024 criteria'®?° using central vein signs and
paramagnetic rim lesion, and

» Repeated cerebrospinal fluid (CSF) analysis for oligoclonal bands
(OCB) to rule out MS, and

» Retesting of AQP4-IgG and MOG antibodies to account for possible
false-negative results.

Furthermore, the panel noted that the new diagnostic criteria for NMOSD
are currently under development; however, the existing 2015 criteria
remain the standard at present.
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Laboratory diagnosis
Disease-specific antibody detection

Reliable laboratory testing is central to confirming NMOSD and
distinguishing it from other inflammatory diseases of the CNS. The IPND
recommends the use of highly specific CBAs, either live or fixed, for the
detection of AQP4-1gG and MOG-IgG.""8%

> In Malaysia, fixed CBAs, which are commercially available and
easier to standardise, are preferred and can be accessed
through the Institute for Medical Research (IMR) and private
laboratories.*

» Where enzyme-linked immunosorbent assay (ELISA) is used as an
initial screening test, positive results should be confirmed using a
CBA to minimise the risk of false-positive findings."®

*Of the live CBAs, the fluorescence-activated cell sorting, a flow cytometry-based method,
is currently the most sensitive. However, it presently unavailable in Malaysia.?®

Serum is the preferred sample type due to its higher sensitivity
compared to CSF, particularly for AQP4-1gG detection.

> Routine CSF testing is not recommended, although it may be
considered in selected cases, especially where serum tests are
inconclusive or treatment has potentially suppressed antibody
levels.

» The presence of AQP4-1gG in CSF correlates with the concentration
of AQP4-IgG in serum. Patients with a high AQP4-IgG titre in serum
have a higher likelihood of a positive CSF AQP4-IgG result.??

> Evidence suggests that AQP4-1gG detected in CSF is almost
exclusively derived from peripheral sources.?®

CSF testing for anti-AQP4-1gG should be reserved for
patients with a high clinical suspicion of NMOSD and

negative serum testing, recognising that isolated CSF
AQP4-1gG positivity is rare.??
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Antibody testing should ideally be performed before initiation of

treatment, as

therapies such as corticosteroids, intravenous

immunoglobulin (IVig), and plasma exchange (PLEX) may reduce
antibody detectability.

Antibody
retesting

Antibody
negative

Borderline
results

Red flags

in testing

N P 2 R
* In suspected NMOSD with initial negative results,

repeat testing during relapse or an acute attack
is recommended.

- May also be performed during remission, before
starting maintenance therapy or even after
initiation of maintenance therapy.

Patients testing negative for AQP4-1gG should
undergo myelin oligodendrocyte glycoprotein
immunoglobulin G (MOG-IgG) testing to assess
for MOGAD.

- The interpretation of test results should include
antibody titre, test method, manufacturer, and
timing of disease activity and treatment."®

+ Should prompt a careful review of the clinical
phenotype and correlation with repeat testing.

- If the repeat test is also negative, NMOSD is
unlikely unless the presenting phenotype fulfils
the criteria for seronegative NMOSD.

Positivity for AQP4-1gG only in CSF.
- Positivity for AQP4-IgM or IgA without AQP4-1gG.

» Simultaneous positivity for AQP4-IgG and
MOG-IgG (extremely rare).

Presence of CSF-restricted OCB, which is rare in
NMOSD but common in MS.'®
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When AQP4-IgG results are borderline, a systematic approach is
recommended.

>

Repeat testing using a serum CBA may improve diagnostic
sensitivity.

MS and MOGAD should be excluded through assessment for OCB,
evaluation of characteristic MS lesions on MRI, and MOG-IgG
testing if AQP4-1gG remains negative or borderline.

Clinical correlation is essential, particularly with NMOSD-
compatible features and MRI findings such as longitudinal spinal
cord lesions extending three or more segments.

Clinicians should also be aware of sero-reversion, as AQP4-1gG
titres may decline following treatment, potentially resulting in
false-negative results.

The proposed algorithm for disease-specific antibody detection in the
diagnosis of NMOSD is illustrated in Figure 2. Although we propose
sequential testing starting from anti-AQP4-1gG detection, the available
commercial kit does offer simultaneous detection of anti-AQP4-IgG and
anti-MOG-IgG. This can be done in situations where the clinical
presentation is indistinguishable from that of other conditions. The
simultaneous testing of both antibodies can be both time and
cost-saving.
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Suspected NMOSD

Serum AQP4-1gG Neg P SO— Neg Serum MOG-IgG
by CBA » 9 » by CBA

Pos ! ! Neg
Pos Pos Consider « . o
MOG-EM/MOGAD Péa Consider retesting

? double-negative

Evaluate if IPND criteria for NMOSD is met — condition or consider

other diagnosisc

Figure 2. Proposed algorithm for NMOSD laboratory diagnosis. The current
algorithm aligns with the 2015 IPND diagnostic criteria. However, updated
recommendations are expected from the IPND in 2025. These may further refine laboratory
diagnostic pathways for NMOSD, including potential adjustments to antibody testing and
diagnostic thresholds (see Appendix 4).

° Retesting for the anti-AQP4-IgG is recommended during an acute attack or a
treatment-free interval. The initial negative result could be influenced by the treatment,
such as corticosteroid or PLEX, that the patient received. Serum is the recommended
sample for retesting. However, if a CSF sample needs to be sent, we recommend sending a
paired serum and CSF sample, as isolated positive anti-AQP4-1gG in CSF is extremely rare.
b Similar to anti-AQP4-IgG testing, we recommend retesting of the anti-MOG-IgG during
another acute attack suggestive of MOGAD and the submission of paired serum and CSF.
Isolated CSF positivity for anti-MOG-IgG occurs more frequently than anti-AQP4-1gG, which
is between 3 to 29% of the cases. ¢ Always evaluate for alternative diagnosis, as many
conditions can mimic NMOSD and MOGAD, and vice versa. For the double negative
condition, it is also essential to confirm the double negative parameters using a slightly
more sensitive assay, such as live CBA; however, this assay is not currently available in
Malaysia. AQP4, aquaporin-4; CBA, cell-based assay; CSF, cerebrospinal fluid; EM,
encephalomyelitis; IgG, immunoglobulin G; IPND, International Panel for NMO Diagnosis;
MOG, myelin oligodendrocyte glycoprotein; MOGAD, myelin oligodendrocyte glycoprotein
antibody-associated disease; Neg, negative; NMOSD, neuromyelitis optica spectrum
disorder; PLEX, plasma exchange; Pos, Positive. Adapted from Jarius et al 2023.
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CSF analysis

CSF testing is not formally required for the diagnosis of NMOSD.

« However, it is highly recommended for determining differential
diagnoses.®

« Pleocytosis is more frequently observed in AQP4-1gG positive NMOSD
and MOGAD than in MS. The cells include lymphocytes, neutrophils,
and eosinophils.?

« OCB are primarily seen in MS but may also be observed in small
percentages of patients with NMOSD and MOGAD (10%-15%), albeit
transiently.’®?2

Other laboratory tests

Many conditions can mimic NMOSD or vice versa. Therefore, it is essential
to perform additional laboratory tests to rule out alternative diagnoses.
The differential diagnoses for NMOSD encompass a range of conditions,
including MS, neurosarcoidosis, rheumatic diseases, infectious diseases,
vascular diseases, neoplastic and paraneoplastic conditions, genetic,
and metabolic disorders.® Hence, further laboratory testing should be
based on the careful evaluation of the potential alternative diagnoses. It
is also essential to consider that NMOSD can coexist with other
autoimmune conditions in 25-40% of patients with AQP4-IgG-positive
NMOSD.® Table 2 summarises the different laboratory tests.

Table 2. Summary of laboratory investigations for the diagnosis of
NMOSD in a patient with suspected NMOSD

Disease-specific Antibodies: Anti-AQP4-IgG for NMOSD and
antibody test anti-MOG-1gG for MOGAD.

Method: CBA (fixed or live) is recommended as it
is sensitive and highly specific.
Sample: Serum is strongly recommended. CSF is
reserved for certain situations.

Clinical correlation: High titration of the
antibodies is generally detected during an acute
attack. The antibodies remain detectable during
remission and can revert to negative in some
patients. Negative results at presentation should
be interpretated with caution especially in those
already started on IST.
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CSF analysis

Important for differential diagnosis purposes.
The CSF analysis finding may help to
differentiate between NMOSD, MOGAD and MS.

In NMOSD: CSF pleocytosis with >50
leukocytes/mL is seen in ~35% of patients. The
presence of >5/uL of neutrophils (~44%) or
eosinophils  (~10%) in  attack-associated
samples may help differentiate NMOSD from MS.
Additionally, ~50% show raised WBC counts
during acute attacks, and 10-15% have transient
OCBs!

Laboratory tests
other than
disease-specific
antibody assay

TRO differential diagnoses like:
1. MOGAD, MS, AIE such as GFAP disease
2. Other connective tissue diseases

3. Infectious diseases such as viral myelitis
(HIV, HSV, varicella zoster, enterovirus),
neurosyphilis and tuberculosis

4. Genetic diseases such as hereditary ataxias,
Wilson’s disease, CANOMAD

5. Metabolic diseases like vitamin BI12
deficiency, and thyroid disorders

CNS vasculitis

Neoplastic and paraneoplastic conditions
Coeliac disease

Sarcoidosis

© ® N

AIE, autoimmune encephalitis; AQP4, aquaporin-4;, CANOMAD, chronic ataxic neuropathy
with ophthalmoplegia, M-protein, cold agglutinins, and disialosyl antibodies; CBA,
cell-based assay; CNS, central nervous system; CSF, cerebrospinal fluid; ELISA,
enzyme-linked immunosorbent assay; GFAP, glial fibrillary acidic protein; HIV, human
immunodeficiency virus; HSV, herpes simplex virus; IgG, immunoglobulin G; IST,
immunosuppressive therapy; MOG, myelin oligodendrocyte glycoprotein; MOGAD, MOG
antibody-associated disease; MS, multiple sclerosis; NMOSD, neuromyelitis optica
spectrum disorder; OCB, oligoclonal bands; TRO, to rule out; WBC, white blood cells.
Adapted from Borisow, et. al. 2018.24
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1 SECTION 3: TREATMENT SELECTION

Recommendations for the treatment selection of NMOSD in this
consensus focus on the use of immunosuppressive therapies
(1sTs), biologics, and other pharmacological agents.

Patients may also require symptomatic treatment for a wide
range of NMOSD-related issues such as neuropathic pain, tonic

spasms, abnormal muscle tone, sphincter dysfunction, fatigue,
sleep disturbances, and neuropsychological symptoms.?®> While
research on symptomatic therapies in NMOSD remains limited,
clinical approaches can be informed by evidence drawn from MS
literature. These strategies are summarised in Appendix 5.

Statement 3.1a

« The primary factors to inform selection of biologic therapies in
NMOSD are efficacy and safety.

Statement 3.1b

- Additional considerations for biologic therapy selection in NMOSD
are current disease activity, relapse severity, route of administration
acceptability, and potential benefit for comorbidities.

Statement 3.1c

» Monitoring and treatment decision-making in
AQP4-IgG-seropositive NMOSD patients should be guided by
clinical outcomes, drug safety profiles, MRI findings, and, when
available, biomarkers such as serum GFAP and neurofilament light
chain.

Considerations to inform biological therapy
selection and monitoring

1. The panel agreed that efficacy and safety should be the primary
considerations when selecting biologic therapies for NMOSD, as
outlined in Statement 3.1a.

2. Statement 3.1b was also supported without modification (Figure 3).

a. Factors such as current disease activity, relapse severity,
preferred route of administration, and relevant comorbidities are
important in guiding individualised treatment decisions.

42



Reproductive health considerations, including preconception
counselling and treatment planning during pregnancy and
breastfeeding, were also emphasised.

Practical aspects such as treatment accessibility, financial
constraints, patient expectations, the need for ongoing monitoring,
and adherence to vaccination protocols were identified as key
considerations in the selection of DMTs.

The panel agreed that the IPND criteria for NMOSD monitoring are
applicable in the local setting. Although biomarkers such as IL-6 and
GFAP are of interest with evolving evidence for their value in predicting
disease severity or treatment response, these tests are not readily
available in routine clinical practice.

GFAP/IL-6

GFAP concentrations in both CSF and blood are elevated during NMOSD
attacks and correlate with disease-related disability.?®

Elevated blood GFAP levels have been observed during remission
when compared to healthy individuals and patients with MS or
MOGAD, although there is substantial overlap between groups.

The hypothesis that elevated GFAP during remission may reflect
astrocyte injury due to increased blood-brain barrier permeability
has been suggested, and its role in predicting future attacks is still
being studied.

IL-6 is useful in NMOSD diagnosis and has therapeutic implications.

It is significantly elevated in NMOSD compared to other
neuroinflammatory diseases and correlates with relapse severity.

It has also been proposed as a possible marker to stratify treatment
during attacks.

It is important to consider that NMOSD patients may have elevated
IL-6 levels during remission, with levels rising even further during
relapse.

The clinical utility of IL-6 monitoring is still under investigation.?”
Despite evolving and mounting evidence, there is no current
recommendation for the use of IL-6 and GFAP in predicting
disease severity or monitoring treatment response.
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In the context of monitoring, MRI's utility lies in confirming changes
associated with new symptoms, prognostication (spinal cord atrophy)
and in cases where relapse is suspected.

It should be performed at the appropriate time according to clinical
indication and not as a serial monitoring tool.

While MRI can help differentiate true relapses from
pseudo-relapses,?® it may also detect asymptomatic new brain
lesions during follow-up.

Pairing MRI with fluid biomarkers is considered reasonable in
symptomatic patients. The predictive value of subclinical disease
activity detected on MRI for future relapses and treatment decisions
requires further study.

The above monitoring considerations inform treatment selection and
decision-making (please refer to Chapter 6: Monitoring for adverse

events [AEs] for recommendations on monitoring during treatment);
the following section outlines the available therapeutic options for
NMOSD.

Statement 3.2

In newly diagnosed AQP4-IgG-seropositive NMOSD, the choice of
eculizumab (ECU), ravulizumab (RAV), inebilizumab (INEB),
satralizumab (SAT), rituximab (RTX), or tocilizumab (TCZ) should
consider patient preferences regarding dosing frequency, route of
administration, availability, accessibility and adherence. In
addition, the drug’s safety profile, the patient’s comorbidities and
concomitant autoimmune diseases should be considered.

Four monoclonal antibodies, ECU, INEB, SAT and RAV have received the US
FDA approval for treating AQP4-IgG—seropositive NMOSD representing a
significant advancement in reducing attack frequency in these
patients.”® However, there is a lack of data supporting personalised
treatment selection based on mechanism of action (MOA).

Indirect evidence from clinical trials suggests a possible benefit of
newer monoclonal therapies over existing off-label treatments,
although more head-to-head studies are needed.
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There is evolving evidence on whether monoclonal antibodies
monotherapy is sufficient for maintenance therapy without
concurrent steroid use. Some studies support using monoclonals as
monotherapy.2°-34 However, real-world data.*® suggest that certain
patient cohorts may still require low-dose corticosteroids (5-10 mg)
in combination with monoclonal therapies.

These treatments may be broadly classified as high-efficacy or
low-to-modest efficacy based on published frameworks involving
patients with seropositive AQP4 NMOSD (Appendix 6).3

Further research is required to clarify these treatment strategies.

Treatment choice often depends on various factors from the clinician’s
perspective, including differences in:

Clinical trial data.

Perceived efficacy.

Impact of safety profiles to the specific patient.
Administration preferences.

Long-term cost and accessibility?.

Safety considerations are essential when selecting therapies, taking
into account any comorbid conditions that may increase
susceptibility.

The convenience of treatment also plays an important role in
patient-centred decision-making.

ECU requires biweekly intravenous (IV) infusions, often needing
infusion centre access.

RAV offers greater convenience with an 8-week interval.
INEB is infused every six months following induction.

SAT is a monthly subcutaneous injection (SC) that can be
self-administered at home.?®

Patients and clinicians should jointly select the most
appropriate treatment based on efficacy, safety,
convenience, cost, and accessibility. Additional

considerations such as infusion access, self-administration
capability, family planning, financial access, and
quality-of-life priorities are all part of this personalised
treatment strategy.”
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It was agreed that a broad range of factors should be considered when
selecting biologic therapies for newly diagnosed AQP4-1gG-seropositive
NMOSD patients.

« The availability of the therapy was acknowledged as a key
consideration that can influence treatment decisions.

« Other considerations are listed in Figure 3.

« The treatment algorithm for AQP4-IgG-seropositive NMOSD has
been adapted from the Neuromyelitis Optica Study Group (NEMOS)
guidelines and is illustrated in Figure 4.

« Figure b5 illustrates the treatment for AQP4-IgG-seronegative
NMOSD and has similarly been adapted from the NEMOS
guidelines.?’

« The committee acknowledged that though ECU, SAT, RAV and INEB
have not been approved for the treatment of seronegative NMOSD,
case reports/series have suggested some benefit.383°

Patlent- related factors
Disease activity & severity
Disease prognosis
Patient tolerability
Adherence to treatment & monitoring requirements
Co-morbidities & concomitant autoimmune
disease
Patient preference
Reproductive health needs*

Considerations

for selecting Drug-related factors

biOlOgiCﬂl . Availability & accessibility
Route of administration

therapies for . Dosing frequency
newly diagnosed . Patient acceptance of potential safety risks
APQ4 NMOSD

Treatment-related factors
Ability to successfully taper or discontinue
maintenance corticosteroids
Ongoing monitoring requirements
Vaccination requirements

Figure 3. Factors to consider when selecting biological therapies for
newly diagnosed APQ4 NMOSD*“%4!

*Reproductive health considerations, include preconception counselling and treatment
planning during pregnancy and breastfeeding.
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AQP4-1gG
positive NMOSD

v As early as possible
after I**attack

( 1st choice (2nd choice
alphabetical alphabetical .
order) m order) Depending on
ECU/RAV or INEB AZA or MMF or « Attack severity
or RTX or SAT TCZ « Attack recovery
« Drug efficacy and
W Attacks safety

« Onset of action
« Comorbidities
Previous INEB - Patient age
Switch to + Family planning
ECU/RAV - Patient preference

or SAT « Adherence
. - + Clinical utility
Previous SAT or - Availability,

TCZ R
SWICR 10 accessibility and

ECU/RAV cost
or INEB or RTX

Previous
ECU/RAV
Switch to INEB or
RTX or SAT

Previous RTX
Switch to
ECU/RAV

or SAT*

W Attacks

Combine AZAA or MMFA or low-dose OGCSA
OR

experimental therapies*

Figure 4. Treatment algorithm for newly diagnosed patients with
AQP4-1gG positive NMOSD and switching therapies in case of
treatment failure.

Treatment of patients with APQ4-IgG negative NMOSD is illustrated in Figure 5 *Can switch
to INEB, however, it is a hypothetical option with no clinical data; Aif monoclonal antibodies
are not accessible or available, a combination of AZA/MMF and OGCS may be used;
#experimental therapies examples include intermittent PLEX/immunoadsorption or
haematopoietic stem cell transplantation. AQP4-IgG, aquaporin-4 immunoglobulin G; AZA,
azathioprine; ECU, eculizumab; INEB, inebilizumab; MMF, mycophenolate mofetil; NMOSD,
neuromyelitis optica spectrum disorder; OGCS, oral glucocorticosteroid; PLEX, plasma
exchange; RAV, ravalizumab; RTX, rituximab; SAT, satralizumab; TCZ, tocilizumab. Adapted
from Kumpfel T, et al. J Neurol. 2024.37
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Double-negative
NMOSD

After a 2" attack or
after a severe It attack

1. AZA or MMF or MTX
2. RITUX

Previous AZA or MMF

or MTX

Previous RITUX « Switch to RITUX
« Combine with AZA/
MMF/MTX OR
» Switch to TOC OR
+ Experimental therapies Switch to TOC OR

Experimental
therapies

Figure 5. Long-term therapy for double-negative NMOSD.

Experimental therapies include intermittent PLEX/immunoadsoprtion or haematopoietic
stem cell transplantation. AZA, azathioprine; MMF, mycophenolate mofetil; MTX,
methotraxate; NMOSD, neuromyelitis optica spectrum disorder; PLEX, plasma exchange;
RITUX, rituximab; TOC, tocilizumab. Adapted from Kimfel T, et al. J Neurol. 2024;
Apobstolos-Pereira SLD, et al. Arq Neuropsiquiatr. 2025.3742

Statement 3.3

« In AQP4-IgG-seropositive NMOSD, choice of biologic therapy (RTX,
TCZ RAV, ECU, INEB and SAT) should consider prior maintenance
treatment response, with preference for agents with a different MOA
following therapy failure.

The panel agreed with this statement and supported the
recommendation that, in cases of treatment failure to prior maintenance
therapy with biologics, clinicians should consider switching to a biologic
therapy with a different MOA from the one previously used.#4344
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There is currently no universally accepted definition of treatment failure
in NMOSD.

« In clinical practice, treatment failure is generally determined by
expert judgement and is characterised by the occurrence of new
or recurrent relapses despite adequate dose and duration of IST,
provided the patient has been adherent.

« Some definitions also incorporate the development of new MRI
lesions as part of treatment failure.

« A change in therapy may be considered not only when disease
activity persists despite appropriate treatment, but also when
patients experience intolerable AEs or develop comorbidities that
render the current therapy unsuitable.?”

The panel recognised that NMOSD presents with variable disease severity
at onset, ranging from less aggressive attacks to fulminant, rapidly
progressive disease.

Patients with severe, aggressive presentations:
« Early initiation of high-efficacy treatments (Appendix 6)

that act quickly is recommended to induce remission
and speed recovery (such as monoclonal antibodies
like RTX).

These may be administered together with
corticosteroids and/or ISTs.

Patients with less aggressive disease where recovery is
more favourable:

« Treatment options may include high-dose
corticosteroids combined with ISTs or monoclonal
antibodies, with the understanding that some of these
agents may take longer to achieve therapeutic effect.

Switching therapies may not solely be driven by efficacy or MOA, and
should be individualised to the patient’s disease activity, tolerability and
clinical response, and how fast the response is needed. Patient-related
factors such as intolerance to injections or IV administration, logistical
challenges, side effect profiles, and comorbidities may also influence
treatment selection and the decision to switch biologic therapies. Figure
3 illustrates the treatment algorithm for switching therapies.
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Statement 3.4

» Patients with NMOSD who have disease activity despite treatment
with ISTs and/or oral steroids (OGCs) may benefit from the addition
of on-label biologic therapies.

Statement 3.5

 In resource-limited settings where access to biologics is restricted,
OGCs with or without ISTs may be beneficial, provided there is
careful monitoring for long-term AEs and gradual down-titration to
the minimal effective dose.

Statement 3.6

* ECU, RAV, INEB, SAT or RTX may be used as monotherapy in
AQP4-IgG-seropositive  NMOSD to minimise the risk of AEs
associated with concurrent ISTs and steroids.

Statement 3.7

« While monotherapy is preferred, ECU, RAV, RTX or SAT may be
combined with existing ISTs, with consideration of the short- and
long-term safety and tolerability of the ISTs.

Consistent with the International Delphi Consensus on the Management
of  AQP4-IgG-seropositive = NMOSD,*  biologic therapies are
recommended as monotherapy where possible, given the increased
risk of infection and higher incidence of AEs associated with combination
therapy.374%

« According to the NEMOS guidelines, long-term treatment with
ECU, RAV, INEB, RTX or SAT is considered highly effective.34647

« Selection of therapy should be individualised based on factors
such as cost, attack severity, comorbidities, patient preference,
adherence, and safety.

« Switching to monoclonal antibody therapy should be considered
when conventional IST fails, and in cases of biologic failure, a
switch to an agent with a different MOA is recommended (see
Section 4 and Figure 3).

« Bridging therapy with low-dose OGCs for up to 3—-6 months may
be considered to reduce the risk of early relapse.
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Pivotal clinical trials have demonstrated the benefit of biologic therapies
in reducing relapse risk in patients with AQP4-1gG—seropositive NMOSD,
including those on concurrent ISTs or OGCs.

« In the PREVENT trial, ECU led to an approximately 94% reduction in
relapse risk compared to placebo, with patients allowed
concurrent IST use.®

« Additionally, ECU is generally well tolerated in patients on IST,
and its concurrent use may help reduce the risk of AEs, and
serious infections, in those with aggressive disease or when
a rapid therapeutic response from a DMT is required.*

« In the CHAMPION trial with RAV, which used the placebo arm of
PREVENT as comparator, reported a 98.6% reduction in relapse
risk.®

« The SAKURA trials of SAT also permitted concurrent IST use and
demonstrated a 55-62% reduction in relapse risk compared to
placebo 3334

« In contrast, the N-MOmentum trial for INEB, which did not include
patients on ISTs but allowed OGCs use during initiation, showed a
73% reduction in relapse risk.2°

« These findings support the potential benefit of adding biologic
therapy to existing IST or steroid regimens in patients with
ongoing disease activity, offering enhanced relapse
prevention.49%0

While RTX monotherapy is considered highly effective in NMOSD,
combining it with IST may require careful monitoring, as it may increase
the risk of infections (e.g, Pneumocystis jirovecii pneumoniaq, viral
reactivation) and hypogammaglobulinemia (HGG).5%  Although
evidence supports combined therapy, the panel expressed a preference
for monotherapy when using RTX.

While biologics are preferred for relapse prevention in
AQP4-IgG-seropositive NMOSD, conventional ISTs such as azathioprine
(AzA), mycophenolate mofetil (MMF), and OGCs remain viable
alternatives, particularly in resource-constrained environments such as
public healthcare settings.?

« Patients who are stable on off-label therapies may continue their
current regimen without the need for switching.#6%3
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+  However, the panel advised that low-dose OGC monotherapy
should only be considered when no other treatment options are
available®* or in steroid-sensitive patients who experience
relapses upon discontinuation. In such cases, steroids should be
tapered gradually to the lowest effective dose to minimise
long-term AEs.

Statement 3.8

« If ECU, INEB or SAT are started with an IST, patients should be closely
monitored for AEs, and ISTs and steroids tapered gradually based
on the biologic’s onset of action.

The panel supported this recommendation and adopted Statement 12
from the International Delphi Consensus on the Management of
AQP4-IgG-seropositive NMOSD,*® which is aligned with evidence from the
PREVENT and SakuraSky trials.3234

« These studies demonstrated no significant safety concerns when
ECU and SAT were used in combination with background IST.

For INEB, data on combination therapy with IST other than OGCs is
currently lacking.® In the N-MOmentum trial, patients were allowed to use
OGCs during the initiation period, with tapering recommended over a
21-day period.

The following considerations when initiating biologic therapies alongside
IST can be considered:®®

» Close monitoring for AEs is essential during the transition to
biologics.
+ ECU is associated with an increased risk of meningococcal
infections,®® requiring vaccination before initiation.

« INEB can increase the risk of respiratory and urinary tract
infections (UTIs) due to its action on CD19+ B cells.

« Although SAT is generally well tolerated, it too carries
potential immune-related adverse effects.
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+ Slowtapering of ISTs is recommended to allow biologics sufficient
time to exert their therapeutic effect.

« This approach helps prevent relapses and reduces the risk of
over-immunosuppression, which could lead to infections or
other complications.

« Agents commonly requiring tapering include AZA, MMF and
OGCs.

« Understanding the expected onset of action of biologics is
important when planning the taper.

+ As biologics may not provide immediate disease control,
bridging therapy with ISTs is often necessary to prevent early
disease flares.

The transition from conventional IST to biologics such as
ECU, INEB or SAT should be done gradually and under close

clinical supervision, with the tapering schedule tailored to
the individual patient’s response and clinical risk.

Statement 3.9

. Adolescents (212 years) with AQP4-IgG-seropositive NMOSD may
be treated with SAT. ECU, RAV, RTX or INEB may be considered for
severe, SAT-refractory cases, though further evidence is needed for
broader use.

SAT is currently the recommended biologic for use in adolescents aged 12
years and above with AQP4-IgG-seropositive NMOSD. The panel
acknowledged that, while other biologics, such as ECU, RAV, RTX, TCZ or
INEB, may be considered in severe or refractory cases, additional clinical
trials are required to validate their safety and efficacy in this younger
population.3”s7

Utilising off-labelled therapies

Despite the growing body of evidence and regulatory approval
supporting the use of biologics such as ECU, RAV, INEB and SAT for NMOSD,
off-labelled therapies like RTX, AZA, and MMF continue to play a critical
role in real-world clinical practice, especially in resource-limited settings
such as Malaysia and other Southeast Asian countries. These agents,
although not formally approved for NMOSD, are widely accessible, more
affordable, and often used as first-line options due to longstanding
clinician experience and favourable outcomes.558-6!
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RTX: Shown to be effective in reducing relapse rates and improving
disability outcomes.

« Arandomised controlled trial in Japan: RTX completely prevented
relapses over 72 weeks in AQP4-seropositive patients when
compared to placebo.®

+ Real-world evidence from Thailand: over 79% of NMOSD patients
remained relapse-free with RTX, accompanied by significant
reductions in annualised relapse rates (ARR) and improvements
in disability scores. These benefits were observed even when
using lower or CDI9-guided dosing regimens, with AEs being
mostly mild or manageable.®°

MMF: In a meta-analysis of over 1000 patients to significantly reduce ARR
and improve Expanded Disability Status Scale (EDSS) scores, with a
tolerable safety profile.®

Long-term data on AZA: Consistent use from disease onset was
associated with reduced disability accumulation over time, with an
estimated 80% reduction in EDSS progression over five years.®®

TCZ: Demonstrated promising efficacy as an off-labelled treatment for
NMOSD, particularly in patients unresponsive to other ISTs.

« A small retrospective study (N=5) with previously failed therapies
such as RTX, cyclophosphamide (CYC) or AZA: Treatment with TCZ
led to an 88.9% reduction in ARR over one year, with no major
safety concerns reported.®?

« A meta-analysis (nine studies and 153 patients): Showed
significant improvements in ARR and EDSS scores, especially
among AQP4-1gG positive patients. TCZ's efficacy appeared to be
influenced by gender, race, and dosage, while the reduction in
disability scores was consistent across subgroups. Most AEs were
mild, with only one case of severe infection reported.®?

« A phase 2 head-to-head trial vs. AZA: TCZ significantly prolonged
the time to first relapse and resulted in fewer relapses, including
among patients with concomitant autoimmune disease. AEs were
comparable between both groups, and the safety profile of TCZ
was deemed acceptable.5
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I SECTION 4: SWITCHING TREATMENTS

Statement 4.1

» For AQP4-IgG-seropositive NMOSD patients who are stable and
relapse-free on off-label ISTs (AZA, MMF, OGCs) or biologics (RTX,
TCZ), switching to on-label biologics is not necessary.

The panel supported this statement based on Statement 8 of the
International  Delphi  Consensus on the Management  of
AQP4-IgG—positive NMOSD.4®

« Patients who are clinically stable and relapse-free on off-label
therapies, such as AZA, MMF, OGCS, RTX or TCZ, do not need to
transition to approved biologic treatments.

This recommendation assumes that patients continue to tolerate their
current off-label treatment.

« Presently, there is no evidence to suggest that switching to ECU,
INEB or SAT offers additional benefit in relapse-free patients.

« The pivotal trials for these agents excluded participants who
were clinically stable and not relapsing. Further studies
comparing the long-term safety profiles of on-label and off-label
maintenance therapies are required.

Statement 4.2a

- If relapses persist after allowing for the onset of action of RAV, ECU,
INEB or SAT, patients should be switched to an alternative biologic.

Statement 4.2b

- If serious treatment-related AEs occur after initiating RAV, ECU, INEB
or SAT and allowing for their onset of action, patients should be
switched to an alternative biologic.

Statement 4.2c

 After initiating RAV, ECU, INEB or SAT and allowing adequate time for
their onset of action, a switch may be considered based on patient
preference.
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The panel agreed with these statements, consistent with international
recommendations.34%

« Patients should be considered for a switch to an alternative
biologic if relapses continue, if serious treatment-related AEs
occur, or based on patient preference provided sufficient time has
been given for the onset of action of the initial biologic.

The agreement for Statement 4.2c did not reach the 275%
consensus threshold. This outcome was expected, as most
panel members felt that factors such as the individual

patient’'s safety profile, concurrent comorbidities, financial
access, and drug availability would take precedence over
patient preference. The voting results reflect this
perspective.

Statement 4.3

« When switching between RAV, ECU, INEB and SAT, no washout is
needed.

The panel endorsed this statement in alignment with international
guidance.348

« Switching between RAV, ECU, INEB and SAT does not require a
washout period, as immediate initiation of the next biologic is
preferred to reduce the risk of relapse.

« Although clinical trial protocols typically included a 3-6 month
washout phase, this is not reflective of real-world practice.

«  When transitioning from RTX to any of these three agents, the
switch may be made as soon as B-cell repopulation is confirmed,
and lymphocyte counts exceed 800 cells/ul, with minimal
washout as long as patient is free from infection.
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SECTION 5: ACUTE TREATMENT FOR
NMOSD RELAPSE

Statement 5.1

» Acute NMOSD relapses should be treated with first-line steroids;
early PLEX is recommended for severe or steroid-refractory cases,
with IVIg as an alternative if PLEX is unavailable or patients refuse it.

Steroids are recommended as first-line therapy for acute NMOSD
relapses in most clinical guidelines, including NEMOS 202335 The
commonly used regimen is IV methylprednisolone at a dose of 1 g daily
for 3 to 5 days, followed by a tapering course of OGCs over 3 to 6 months.

PLEX or therapeutic plasma exchange (TPE) is also endorsed by
uidelines such as NEMOS 2023 and the American Society for Apheresis
ASFA) 20235 as a second-line option in cases with insufficient
response to steroids, a practice also followed in Malaysia.

Evidence supports the use of early PLEX in severe transverse
myelitis. In such cases, early intervention was associated with
improved outcomes compared to high-dose steroids alone.5®

Apheresis (including PLEX/TPE) may also be considered as
first-line therapy in patients with a history of poor steroid
response, previous requirement for apheresis during relapse, or in
those presenting with severe myelitis.

The timing of intervention is crucial as early use of apheresis,
particularly as first-line therapy, along with shorter time from
symptom onset to initiation and presence of AQP4-IgG, were
strong predictors of complete remission.®’

IVlg is not recommended as a standard treatment for acute relapses
but may be considered when both steroids and PLEX are not feasible.58%8

Statement 5.2

« On a case-by-case basis, IV RTX, CYC and ECU, may be used for
treating refractory relapses.
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The panel agreed with the wuse of IV RTX and ECU for
treatment-refractory NMOSD relapses, based on supporting evidence
from clinical trials such as the RINI study®® and the PREVENT trial.®

The panel did not support the use of CYC due to concerns about
conflicting data, limited dosing flexibility, and its association with severe
AE,*” a minority of experts continued to endorse its use in refractory cases
and NMOSD-associated with concomitant connective tissue disease.

« This was primarily because CYC, like RTX, remains more
accessible and affordable across both the public and private
healthcare sectors in Malaysia, and there is some existing
evidence supporting its efficacy in NMOSD.*7' As a result,
although the statement met the consensus threshold (275%),
overall agreement was 88%.

Statement 5.3a

« In AQP4-IgG-seropositive adults with NMOSD, ECU, RAV, SAT, INEB,
RTX or RTX may be initiated in severe or aggressive fulminant
NMOSD after the first attack in treatment-naive patients.

Statement 5.3b

» In AQP4-IgG-seropositive adults with NMOSD, ECU, RAV, SAT, INEB,
RTX or TCZ may be initiated following relapse despite prior
treatment.

It was agreed that biologic therapies should be considered after the
first attack in treatment-naive patients with severe or fulminant
NMOSD, or following relapse in those who have failed prior treatments.

« These recommendations are supported by evidence from pivotal
randomised, double-blind, placebo-controlled time-to-event
trials evaluating all five biologic agents (Table 3).

« Although these studies were primarily conducted in
AQP4-IgG—seropositive populations, subgroup analyses suggest
some potential benefit of SAT and INEB in AQP4-IgG—seronegative
patients.?*’>”* Based on this limited evidence, treatment with
FDA-approved biologics may be considered in selected patients
with true seronegative NMOSD.
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Table 3. Summary of pivotal trials

AQP4-1gG " Concomitant Buretion
Agent status at Pravious IST in active Attaers of
9 IST (p-value) |treatment
enrolment arm
[oLE
RTX50 Pos: 38 None on No, OGC 0% Vv 37%, Median 72.1
(100%) RTX tapered during | (Difference | weeks/
initiation period | 36.8%, 95% Mean 20.5
Cl12.3,65.5; | months
p=0.0058)
Neg: 0 NE
INEB%0 Pos: 213 66% No, OGC during  |12% v 39% Upto 28
(92.6%) primarily  |initiation period | (HR 0.272, weeks/
AZA and only 95% C1 0.150, | Mean 3.2
GC, 0.496; years up to
including p<0.001) 4.5 years
7% on RTX (median)
Neg: 17 (7.4%) NAA
ECLJ%e Pos: 143 78% on IST |Yes 3% v 43% (HR | Median 89.4
(100%) at baseline, 0.06,95% Cl | weeks/
including 0.02, 0.20; Median 132
27% with p<0.001) weeks, up to
previous 277 weeks
RTX
Neg: 0 NE
RAV® Pos: 58 48% on IST |Yes 0% vs 43% Median 73.5
(100%) at baseline; (HR 0.014, weeks/
86% 95% C10.000, | ongoing
previous 0.103; during
IST, p<0.0001) publication
including
36% with
Neg: 0 previous NE
RTX
SAT Pos: 55 78% with Yes 1% vs 43% Median 107.4
(SAkurasky) |(66.3%) previous (HR 0.21, 95% |weeks/
IST before Cl10.06,0.75) |Median 4.4
IST add-on years
Neg: 28 ;tc'ffdsii"”e' 36% vs 43%
(337%) gl (HR 0.66,
.9% with X
RTX 95% Cl
0.20-2.24)
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SAT
(sAkurastar)

Pos: 63
(66.3%)

Neg: 31
(32.6%)

87% with
previous
IST or other
and 13%
with
previous
B-cell
depleting
therapies

No

22% vs 56.5%
(HR 0.26, 95%
C10.11,0.63)

45.5% vs
33.3% (HR
119, 95% ClI
0.30,4.78)

Median 92.3
weeks/
Median 4
years

AOf the 17 patients with AQP4-IgG seronegativity, randomisation resulted in 13 patients
treated with INEB and only four with placebo. There were three attacks in the INEB arm and
none in the placebo arm owing to the small seronegative sample.*® *Eculizumab was not
evaluated in AQP4-IgG-seronegative NMOSD in pivotal trials, but case reports show
potential benefit in this population.®*”* These reports suggest relapse-free periods and
improved function after treatment, although further studies are needed to confirm efficacy

and safety.

AQP4-IgG, aquaporin-4 immunoglobulin G; AZA, azathioprine; ECU, eculizumab; GC,
glucocorticoid; HR, hazard ratio; INEB, inebilizumab; IST, immunosuppressive therapy; NA,
not available; NE, not evaluated; OGC, oral glucocorticoid; OLE, open-label extension; RAV,

ravulizumab; RTX, rituximab; SAT, satralizumab.
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SECTION 6: MONITORING FOR
ADVERSE EVENTS

Statement 6.1

¢ Patients with AQP4-IgG-seropositive NMOSD receiving ECU, INEB,
RAV, RTX or SAT should be monitored for infections in the short and
long term.

This recommendation aligns with the NEMOS guidelines. These
monoclonal antibodies, which disrupt immune pathways to control
disease activity, may increase susceptibility to bacterial infections of the
upper respiratory tract and urinary tract, as well as meningococcal
infections and infections caused by encapsulated bacteria.

Monitoring should include complete blood cell counts, differential white
blood cell counts, and clinical surveillance for infections to ensure patient
safety during both the short- and long-term course of treatment.¥”

« Frequency of blood and clinical monitoring should be conducted
every 4-weekly for the first three months and subsequently every
3-6 months.

« Specifically for patients receiving RTX, additional monitoring of
serum Ig levels and CD19/CD20 cell counts is recommended.

+  Monitoring of CDI9/CD20 cell counts may be used to guide
retreatment, with re-dosing considered once levels exceed
1% of peripheral blood lymphocytes.

+  While standard protocols used fixed 6-month dosing,
CDI9/CD20 monitoring allows an individualised approach,
enabling delayed retreatment in slow repopulators (beyond
6-12 months) and earlier retreatment in fast repopulators.

« Tables 4 and 5 list a summary of approved and off-label NMOSD
therapies including their mechanisms, dosing, monitoring and
safety considerations.
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Table 4. Approved NMOSD therapies — mechanism of action, dosing and safety considerations:

Drug Riskl Pre-screening . .

oo MOA Dose Cl Precaltions [ suggested AEs Vaccination

monitoring
INEB™ CDI9-directed Initial dose: 300 mg IV | Prior life-threatening IRR including HBV and TB Infections Vaccination with live
cytolytic antibody, infusion day 1 and 14 infusion reaction, anaphylaxis, risk of screening, and (opportunistic or live-attenuated
causing B-cell followed by active HBV infection infections (HBV serum Ig testing. infection, URTI and vaccines is not
depletion within 2 subsequent doses 300 and active or reactivation, PML, UTI), arthralgia, recommended
weeks and full mg IV infusion every untreated latent TB. TB), HGG. Before every dose headache, IRR, back during treatment.
effects seen after 6-monthly. determine if there is pain, reduced
6-8 weeks. an active infection. immunoglobulins, Administer all
lymphopeniq, immunisations
Premedication to be neutropenia. according to
administered 30-60 immunisation
minutes before each guidelines, and at
infusion with least 4 weeks before
intravenous initiation for live or
corticosteroids, oral live-attenuated
antihistamine and oral vaccines.
antipyretics.

ECU™ Recombinant Initial dose: 900 mg IV Unresolved serious Serious Blood cell count and Infection (Neisseria Meningococcal
humanised infusion weekly for the Neisseria meningococcal differential WBCC. species, URTI, vaccination at least
monoclonal first 4 weeks followed meningitidis infections, serious nasopharyngitis, 2 weeks before

antibody that acts by 1200 mg IV infusion infection. infections with inﬂuenzc?, initiation.
on the terminal on the 5" week and

complement
protein Cb. Effect is
immediate: 1-2
weeks

1200 mg IV infusion 2
weekly thereafter.

Administer at
recommended dosage
time points, or within 2
days of these time
points.

Supplemental dosing is

required in the setting

of concomitant
plasmapheresis or PLX,
or FFP infusion

Neisseria species.

diarrhoeq, arthralgia
and back pain,
dizziness, contusion.
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RAV”

Humanised
monoclonal
antibody that
acts on the terminal
complement
protein Cb. Effects
seen in 1-2 weeks

IV weight-based,
loading dose of
2400-3000 mg on day
1 followed by
3000-3600 mg
maintenance dose
after 2 weeks and then
once every 8 weeks.

Weight 40kg to <60kg:

Loading dose: IV 2400
mg as a single dose.

Maintenance dose: IV
3000 mg once every 8
weeks starting 2 weeks
after the loading dose.

Weight 60kg to <100kg:

Loading dose: IV 2700
mg as a single dose.

Maintenance dose: IV
3300 mg once every 8
weeks starting 2 weeks
after the loading dose.

Weight 2 100kg:

Loading dose: IV 3000
mg as a single dose.

Maintenance dose: IV
3600 mg once every 8
weeks starting two
weeks after the loading
dose.

Note: Indicated in
AQP4-1gG positive
NMOSD and each dose
is based on the weight
at the time of
treatment.

Unresolved serious
Neisseria
meningitidis
infection

Patients with any
other systemic
infection such as
serious
meningococcal and
Neisseria species
other than Neisseria
meningitidis
infections.

IRR monitoring
during infusion,
interrupt for
reactions, and
institute appropriate
supportive
measures.

Blood cell count and
differential WBCC.

Serious
meningococcal
infection and
infections with other
encapsulated
bacteria, headache,
IRR, back pain,
pyrexia

Meningococcal
vaccination at least
2 weeks before
initiation.
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SAT™®

IL-6 receptor
antagonist, effects
seen after 12 to 24

weeks.

Loading dose: For the

first 3 administrations

is SC 120 mg at weeks
0,2,and 4.

Maintenance dose: SC
120 mg every 4 weeks.

Missed/delayed dose
management:

< 8 weeks during
maintenance period
Administer SC 120mg
as soon as possible
and reset dosing
schedule to every 4
weeks.

Loading period:

Second loading dose is
delayed or missed

Administer as soon as

possible then 3¢ and

final loading 2 weeks
later.

Third loading dose is
delayed or missed

Administer as soon as
possible and
administer 1*

maintenance dose 4
weeks later

8 weeks to < 12 weeks
120 mg SC at 0 and 2
weeks followed by 120
mg every 4 weeks.
212 weeks
120 mg SC at weeks 0,

2, and followed by 120
mg every 4 weeks

Known
hypersensitivity to
SAT or any of the
inactive ingredients,
active HBV infection,
active or untreated
latent TB.

Delay treatment in
active infection until
the infection is
resolved, elevated
liver enzymes,
neutropenia.

HBV, TB and liver
transaminase
screening are

required before the
firstdose.

Before every dose
determine if there is
an active infection.

Monitor ALT and AST
levels during
treatment;
treatment
interruption may be
required.

Monitor neutrophils
counts during
treatment.

Nasopharyngitis,
headache, URTI,
gastritis, rash,
arthralgia, pain in
the extremities,
fatigue, nauseaq,
injection-related
reactions.

Neutropeniq,
thrombocytopeniq,
liver enzymes
elevation,
hypertriglyceridemia

hypercholesterolemi
a, decrease in C3,C4
and fibrinogen.

Immunogenicity
may be present.

Vaccination with live
or live-attenuated
vaccines is not
recommended
during treatment.

Administer all
immunisations
according to
immunisation
guidelines, and at
least 4 weeks before
initiation for live or
live-attenuated
vaccines and at
least 2 weeks before
initiation for non-live
vaccines.
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AE, adverse events; ALT, alanine transaminase; AST, aspartate aminotransferase; AQP4-1gG, aquaporin 4 immunoglobulin G positive; C3,
complement component 3; C4, complement component 4; C5, complement component 5; Cl, contraindications; ECU, eculizumab; FFP,
fresh frozen plasma; HBV, hepatitis B virus;, HGG, hypogammaglobulinemia; Ig, immunoglobulin; IL-6, interleukin 6; IMPDH, inosin
monophosphate dehydrogenase; INEB, inebilizumab; IRR, infusion-related reaction; IV, intravenous; MOA, mechanism of action; NMOD,
neuromyelitis optica disease syndrome; PLX, plasma exchange; PML, progressive multifocal leukoencephalopathy; RA, rheumatoid
arthritis; RAV, ravalizumab; RTX, rituximab; SAT, satralizumab; SC, subcutaneous injection; TB, tuberculosis; URTI, upper respiratory tract
infection; UTI, urinary tract infection; WBCC, white blood cell count.

Table 5. Off-label NMOSD therapies — mechanisms, dosing and safety considerations.

To taper: oral daily
dose starting with 1
mg/kg/day or 20-30
mg/day, reduce to
10-15 mg in 2-3 weeks
depending on the
prescribed regimen.

For long-term use: oral,
1x/day, individualised
dose (ideally <7.5
mg/day).

behavioural and
mood disturbances.

Calcium and
vitamin D
prophylaxis for GC
doses 22.5 mg/day
for >3 months.®®

densitometry, eye
examination, blood
glucose, and CV
monitoring

Blood cell count and
WBCC, liver
enzymes,
electrolytes, blood
glucose.

Use of GCin
combination with
PPIs and thrombosis
prophylaxis.

Drug 4 Suggested Ao
- MOA Dose Cl Precautions monitoring AEs Vaccination
(cesit Suppression of For attacks/acute Hypersensitivity to Alternation of BP monitoring. Fluid retention, Administration of
inflamnmatory episodes: IV daily, steroids or any endocrine functions, alteration in glucose live or live
cytokines 1000-2000 mg over component of the infections, decrease | With long-term use: tolerance, BP attenuated virus
3-5 days. formulation. bone density, fracture risk elevation, vaccines (with IS
cataracts, assessment, bone behavioural and doses of

mood changes,
increased appetite,
weight gain,
lymphopenig, liver
enzymes elevation.

corticosteroids) is
contraindicated.

Smallpox vaccines
should not be given.

May administer
killed or inactivated
vaccines.
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AZATT® Purine analogue Initiation: 50mg daily, Hypersensitivity to URTI, UTl and Blood cell count and Lymphocytopenia, Administration of
that inhibits the titrate upward 50 mg AZA or any opportunistic differential WBCC, pancytopenia, live vaccines is not
activation and every 2-4 weeks to component of the infections. liver enzymes elevation of liver recommended
differentiation of achieve peak dose of formulation. enzymes and Gl side during treatment.
lymphocytes. 2-3 mg/kg/day. Drug-induced fever. effects
Drug interactions Myelosuppression
including with (neutropenio,
allopurinol, anti-viral thrombocytopeniaq,
and anticoagulants. and anaemia) in
individuals with low
Photosensitisation or intermediate
(skin). TPMT (thiopurine
S-methyltransferase
Increased cancer ) activity or NUDTIS
risk with prolonged gene mutations.
treatment (>10
years).
MMF¥7¢ | Inhibits the enzyme Oral, 1000-2000 Hypersensitivity to URTI, UTI and Blood cell countand | Anaemiag, elevation Live attenuated
IMPDH. mg/day in 2 divided MMF, mycophenolic opportunistic differential WBCC, in liver enzymes, Gl vaccines should be
doses. acid, infections. liver enzymes. side effects, avoided.
mycophenolate diarrhoeq,
May be up titrated to a sodium, or any Increased cancer Regular screening leukopeniaq, sepsis,
maximum dose of component of the risk, teratogenic and for cancer (by vomiting,
3000 mg/day in 2 formulation. embryotoxic effects. dermatologist and opportunistic
gynaecologist). infection.

divided doses.

MMF should not be
used in patients
allergic to
polysorbate 80.

Pregnancy.
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RTX3779

B-cell depletion
within 4 weeks, full
onset of action after
8-12 weeks.

IV with premedication
(Iv steroids,
antipyretics, and
antihistamines).

Usual initial dose: 1000
mg at day 1 and day 15,

Known type 1
hypersensitivity to
murine proteins or
any component of

the formulation.

Patients who have

URTI, UTI and
opportunistic
infections (including
PML), HBV
reactivation,
infusion-related
pseudo-allergic

During therapy:
Differential WBCC.

Serum Ig.

CD19/20-positive
B-cell counts:®

Nauseaq, exanthema,
headache

Live virus vaccines is
not recommended
before or during
treatment.

Administer all
immunisations

followed by 500-1000 or have had PML or reactions due tocell | + Baseline according to
mg every 6 months. with severe active lysis, severe measurement: immunisation
infections. mucocutaneous Before initiating guidelines, and at
reactions, therapy. least 4 weeks before
leukopenia, + T follow-up: initiation for non-live
neutropenia, 1-3 months after vaccines.
late-onset administration to
neutropenia, and confirm
HGG. adequate
depletion.
« Subsequently:
Every 3-6 months
to track B-cell
recovery.
IRRs (allergic).
HBV test.
TCz IL-6 receptor IV or SC 6-8mg/kg Known Serious Infections — Laboratory Injection-related Avoid live vaccines
928 antagonist every 4-6 weeks. hypersensitivity to do not administer monitoring is reactions, during TCZ
TCZ or any TCZ during an active | recommended due headache, serious treatment.
component of the infection, including to potential infections, Administer all
formulation. localised infections. consequence of neutropenia, immunisations

If a serious infection
develops,
interrupt TCZ until
the infection is
controlled.

Gl perforation—use
with caution in
patients who may
be at increased risk.

Neutropenia,
thrombocytopeniq,
elevated liver
enzymes, lipid
abnormalities.

treatment-related
changes in
neutrophils,

platelets, lipids, and

liver function tests.

thrombocytopeniaq,
elevated liver
enzymes.

according to
immunisation
guidelines.
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MTXB488 Dihydrofolic acid
reductase

antagonist.

7.5-25 mg once weekly

Folic acid/folinic acid
should be given on
non-MTX days to
reduce its AEs.

Pregnancy, known
hypersensitivity to
MTX or any
component of the
formulation.

Serious infection,
neurotoxicity,
secondary
malignancies,
tumour lysis
syndrome.

Blood cell counts, Gl
reactions, liver
enzymes, renal

profile.

Ulcerative
stomatitis,
leukopenia, nauseq,
abdominal distress,
infection, malaise,
fatigue, chills, fever,
dizziness.

Administering live
vaccines is not
recommended.

Administer all
immunisations
according to
immunisation
guidelines.

AE, adverse events; AZA, azathioprine; BP, blood pressure; Cl, contraindications; CV, cardiovascular; GC, glucocorticoid; Gl,
gastrointestinal; HBV, hepatitis B virus; Ig, immunoglobulins; IL-6, interleukin 6; IMPDH, inosin monophosphate dehydrogenase; IRR,
infusion-related reaction; IST, immunosuppression; IV, intravenous; MMF, mycophenolate mofetil; MOA, mechanism of action; MTX,
methotrexate; PML, progressive multifocal leukoencephalopathy; RTX, rituximab; TCZ, tocilizumab; SC, subcutaneous injection; TB,
tuberculosis; TLS, tumour lysis syndrome; URTI, upper respiratory tract infection; UTI, urinary tract infection; WBCC, white blood cell count.
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Section 7: Use of biologics in
pregnancy and during breastfeeding

Statement 7.1

- Data on the use of ECU, RAV, INEB, TCZ or SAT in pregnancy and
breastfeeding are limited; further research is needed to guide risk
of teratogenicity, severe adverse events during pregnancy, and
family planning treatment decisions in NMOSD patients.

Statement 7.2

- Available data suggest RTX may be used safely on a
case-by-case basis before conception, during pregnancy, and
while breastfeeding. However, contraception advice is important
in all NMOSD patients in the reproductive age.

These statements are in line with the NEMOS 2023 recommendations.®’
Women of reproductive age with AQP4-IgG—positive NMOSD should
receive early pre-pregnancy counselling, including discussions on family
planning and immunotherapy use during pregnancy.

Treatment should not be discontinued solely due to the intention
» toconceive.

The decision to continue therapy should be individualised,
» considering disease stability, the safety profile of each drug, and

patient preference. Among the available options, RTX is generally

preferred due to relatively greater safety data in pregnancy.¥”

Continuation of biologics such as ECU, RAV and TCZ may be
considered.%5

If biologics are maintained during pregnancy, close maternal and
» fetal monitoring for infections is essential.

In cases of anti—-B-cell therapy exposure, umbilical cord blood B-cell

» levels should be measured, and timing of infant live vaccinations
planned accordingly®” due to risk of foetal B-cell depletion.
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» Emerging case reports suggest that ECU and RAV may be viable
options during pregnancy, with no adverse outcomes observed in
the infants (Table 6).8688

» These early findings are encouraging, though further studies and
long-term safety data are needed.86#7

Table 6. Considerations when using ECU and RAV during pregnancy

@ Parameter

MOA

Infection risk

Placental
transfer

Potential
foetal effects

Infusion
frequency

Infusion
volume

Cumulative
volume

FDA adverse
event reports
in aHUS

Pregnancy
data

ECU RAV
Inhibit terminal complement by binding to C5

Higher risk of maternal infections with potential
foetal impact

Cross placenta via Fc receptors especially in the
2" and 3" trimesters

. Preterm birth

. Low birth weight

. Foetal/neonatal death
. Growth restriction

Up to 20 infusions in Up to 5 infusions in
pregnancy (biweekly pregnancy (8 weekly
dose) dose)

Lower per dose ~3x higher per infusion

25% higher over Lower overall exposure
pregnancy

4,919 total AEs; 93 722 total AEs; 9
pregnancy-related; 33 pregnancy-related; 1
foetal effects foetal effect

>300 cases reported Fewer cases, but similar
(manufacturer); no maternal outcomes; no
controlled trials; published collective
case-based outcomes report

generally favourable

AE, adverse event; aHUS, atypical haemolytic uraemic syndrome; C5, complement
component 5; ECU, eculizumab; FDA, (United States) Food & Drug Administration; MOA,
mechanism of action; RAV, ravalizumab. Adapted from the aHUS Alliance website.?®
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During lactation, monoclonal antibodies are considered viable as
minimal amounts are transferred into breastmilk and further reduced by
oral digestion. Though data remain limited, available reports suggest RTX
and ECU may be safely used during breastfeeding.?0-9
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I Section 8: Vaccination

Statement 8.1
« AQP4-IgG-seropositive NMOSD patients should be up to date with

all vaccinations before starting biologic therapies (ECU, RAV, INEB,
SAT, RTX or TCZ) unless clinically contraindicated.

Statement 8.2

Meningococcal vaccination guidance for AQP4-IgG-seropositive
NMOSD patients receiving RAV or ECU should be clarified to help
clinicians ensure coverage of all serogroups, appropriate booster
scheduling, and timely reassessment of vaccination status.

These statements are based on the NEMOS guidelines. Vaccinations
should be updated according to national guidelines prior to initiating
biologic therapies, unless clinically contraindicated.

» Therapy should not be delayed in patients with active disease due

to incomplete vaccination status.

Guidance on meningococcal vaccination for those receiving ECU or
RAV should clarify serogroup coverage, booster schedules, and
timing of reassessment. The United States Centers for Disease
Control and Prevention recommends meningococcal vaccination
against the different serotypes (MenACWY and MenB) for those on
complement inhibitors, ideally, two weeks before starting therapy.

> Patients can begin therapy before completing the vaccination, if
delaying treatment poses a greater risk than contracting
meningococcal disease.®

Further research is needed to understand the impact of
vaccinations on disease activity and immunisation response during
long-term treatment.®’

The vaccination schedule for AQP4-IgG-seropositive NMOSD patients
should follow the Malaysian Guidelines for Adult Immunisation.®s

Additional references also highlight the importance of updating
vaccinations before starting biologic therapies such as ECU, RAV, INEB,
SAT, RTX and TCZ (Table 7).84¢6-98
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Table 7. Pre-screens and vaccination for AQP4-seropositive NMOSD
receiving biologic therapies

Vaccine/
screening

Meningococcal
(MenACWY &
MenB)

Biologic class
(examples)

Complement
inhibitors
(Eculizumab,
Ravulizumab)

Required action

Mandatory
vaccination
against all
serogroups (A,
C,W,Y,B).
Required lifelong
boosters.

Minimum
pre-treatment
timing

>2 weeks prior to
first dose.

Meningococcal
(MenACWY &
MenB)

B-Cell depleters,
IL-6 Inhibitors
(Rituximab,
Inebilizumab,
Satralizumab,
Tocilizumab)

Recommended
(standard
inactivated ACIP
guidelines).

>2 weeks prior to
first dose.

Chickenpox
(varicella Zoster
Virus)

All biologics
(Live Vaccine)

Mandatory
serology check.
If seronegative,
administer
live-attenuated
vaccine.

>4 weeks prior to
first dose.

Hepatitis B
(screening)

All biologics

Mandatory
screening for
HBsAg, anti-HBc,
and anti-HBs.

Prior to initiation.

Hepatitis B
(Vaccine for
susceptible
patients)

All biologics

If susceptible
(all serology
negative),
administer
inactivated
Hepatitis B
vaccine series.

>2 weeks prior to
first dose.




Influenza All biologics
(Inactivated)

Pneumocystis or | All biologics
Toxoplasma (Risk-Adapted)
(Prophylaxis)

Recommended |22 weeks prior to
annually first dose (to
(inactivated optimize

only; live nasal |response).
spray is

contraindicated

during

treatment).

Prophylaxis Initiated
(typically concurrently
Trimethoprim/s | with or before
ulfamethoxazole | high-risk

) is strongly treatment.
recommended if

using B-cell

depleters

and/or

concomitant

high-dose

corticosteroids

(220 mg/day

for 24 weeks).

Minimum pre-treatment timing refers to the recommended interval between vaccine
administration or screening and the initiation of biologic therapy to ensure optimal
immunogenicity and safety. ACIP, Advisory Committee on Immunisation Practices;
anti-HBc, hepatitis B core antibody; anti-HBs, hepatitis B surface antibody; HBsAg, hepatitis
B surface antigen; MenACWY, meningococcal conjugate vaccine (serogroups A, C, W, Y);

MenB, meningococcal B vaccine.
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1 Conclusion

The recommendations in this Malaysian consensus statement provides a
comprehensive framework for the diagnosis and management of
NMOSD, adapted to the local healthcare landscape. While grounded in
international evidence and guidelines, the recommendations have been
tailored to reflect the real-world clinical practice in Malaysia, including
diagnostic access, and treatment availability. The consensus addresses
critical aspects of NMOSD care ranging from clinical suspicion and
differential diagnosis, through appropriate testing strategies for
AQP4-IgG, to acute and long-term treatment, switching approaches, and
patient monitoring.

Central to this statement is the recognition that AQP4-IgG serostatus is
key in guiding diagnostic certainty and treatment strategies. Early
diagnosis and timely treatment initiation are crucial to ensure good
patient outcomes. The panel supports the use of approved biologics for
AQP4-IgG—seropositive NMOSD and outlines recommendations for their
initiation, switching, and potential combination with conventional ISTs.
For resource-limited settings, guidance is also provided for the use of oral
corticosteroids and conventional [STs, with emphasis on gradual
tapering and safety monitoring.

As new data emerge and local treatment options evolve, this consensus
aims to serve as a practical reference for Malaysian clinicians managing
NMOSD. Regular updates to integrate future advances and ensure
alignment with both international best practices and the needs of local
patients will be necessary. Its ultimate goal is to improve the quality and
consistency of NMOSD care across Malaysia and to support equitable
access to timely, accurate diagnosis and effective therapy.
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1 Appendices

Appendix 1: Global Epidemiological Approximation
of NMOSD

Ethnic Highest Recorded
Prevalence - A
Predisposition Prevalence
Varies wortdwide, ranging from More common in populations of The highest prevalence reported
<1to >5 per 100,000 individuals Asian and African descent globally is in Martinique.
depending on the population compared with Caucasians.

studied.

Highest Recorded Prevalence

The highest prevalence
reported globally is in Martinique.

1 per 100,000

>5 per 100,000 2-5 per100,000 X : .

Global prevalence of NMOSD varies across regions and ethnic populations. Higher
prevalence has been reported in Asian and African populations. The highest recorded
prevalence worldwide has been reported in Martinique. Data approximated from Papp et al
2021;8 Tian et al. 2020;100 and Musubire et al. 2021.101
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Appendix 2: The IPND NMOSD diagnostic criteria for
adult patients

Diagnostic criteria for NMOSD with AQP4-1gG

1. Atleast1core clinical characteristic
2. AQP4-1gG positivity with CBA
3. Exclude differential diagnoses*

Diagnostic criteria for NMOSD without AQP4-IgG or with unknown
AQP4-1gG status

1. At least 2 core clinical characteristics occurring in a single or
separate attacks and meeting ALL the following:

a. At least 1 core clinical characteristic MUST BE optic
neuritis, acute myelitis with LETM, OR area postrema
syndrome

b. Dissemination in space of 22 different core clinical
characteristics

c. Other additional MRI requirements where relevant

2. AQP4-1gG negativity with CBA or if testing is unavailable
3. Exclude differential diagnoses*

Core clinical characteristics are:

Optic neuritis

Acute myelitis

Area postrema syndrome, i.e. unexplained hiccups or nausead
and vomiting

Acute brainstem syndrome

Symptomatic narcolepsy or acute diencephalic clinical
syndrome with NMOSD-typical diencephalic MRI lesions
Symptomatic cerebral syndrome with NMOSD-typical brain
lesions




Acute optic neuritis

Acute myelitis

Area postrema
syndrome

Acute brainstem

syndrome
L

( Additional MRI requirements for NMOSD without AQP4-I1gG or with
unknown AQP4-IgG status

Brain MRI with normal findings or only
non-specific white matter lesions OR optic
nerve MRI with T2-hyperintensive lesion or
TI-weighted gadolinium-enhancing lesion
extending over >1/2 the optic nerve length or
optic chiasm involvement

An associated intramedullary MRI lesion
extending over 23 contiguous segments
(LETM) OR 23 contiguous segments of focal
spinal cord atrophy in patients with a history
compatible with acute myelitis

Associated dorsal medulla/area postrema
lesions

Associated peripendymal brainstem lesions

*See Table 2 for NMOSD red flags and section on considerations for AQP4-IgG serologic and
other laboratory testing in the referenced article. [Wingerchuk 2015] AQP4, aquaporin-4;
IgG, immunoglobulin G; LETM, longitudinally extensive transverse myelitis lesions; NMOSD,
neuromyelitis optica spectrum disorders. Adapted from Wingerchuk et al. 2015.!
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Appendix 3: Proposed 2025 IPND algorithm for the
classification of NMOSD

CNS inflammatory
demyelination
presentations

1

Syndromes
(Seronegative or
not serotested)

Diseases
(Seropositive)

MOG-associated NMOSD NMO [Spectrum] Descriptive
disease with AQP4-1gG* syndromes*

Clinical

Phenotypes*

*Final nomenclature TBD

AQP4-IgG, aquaporin 4 immunoglobin G; CNS, central nervous system, MOG, myelin
oligodendrocyte glycoprotein; NMO, neuromyelitis optica; NMOSD, neuromyelitis optica
spectrum disorder; TBD, to be determined.”
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Appendix 4
APQ4 test

assay; MOG, myelin oligodendrocyte glycoprotein; NMO, neuromyelitis optica;, NMOSD,

enzyme-linked immunosorbent assay; FCBA, fixed cell-based assay; LCBA, live cell-based
neuromyelitis optica spectrum disorder; TBD, to be determined.”

Ab, antibody; AQP4, aquaporin 4; AQP4-IgG, aquaporin 4 immunoglobin G; ELIZA,



Appendix 5: Summary of various symptomatic
treatments for NMOSD

Symptoms

Suggested symptomatic treatments

Neuropathic pain
and itch

 In early active lesions: Multi-drug
anti-neuroinflammatory treatment such as
minocycline, peroxisome proliferator-activated
receptor agonist, cell cycle inhibitors, statins and
progesterone.

« Ketamine or memantine for NMDA receptor
blockage.

« Other neuropathic pain drugs include
antiepiletics (gabapentin, pregabalin and
levetiracetam), and SNRIs (duloxetine).

« Subcutaneous BTXI into selected areas and ITB
have been investigated in small populations.

« Opioids may help but has conflicting efficacy
data.

« Non-pharmacological therapy using
transcutaneous electrical nerve stimulation
(Scrambler ST-5 TENS device).

Tonic spasms
and involuntary
movements

« Combination of antiepiletics (carbamazepine,

oxcarbazepine, gabapentin, and/or pregabalin)
with muscle relaxants (baclofen and/or
tizanide).

« BTXlorlITB.
« Specifically for tonic spasms: Phenytoin,

carbamazepine or oxcarbazepine appear to be
more beneficial than gabapentin and muscle
relaxants, though long-term therapy may be
required. Additionally, antidepressants
(venlafaxine or amitriptyline) has been used as
second line therapy.

« Carbamazepine resistance or intolerance may

benefit from other medications such as
topiramate, lacosamide and ITB. However, the
evidence is derived from case reports.

Spasticity and
muscle tone

« Oral antispasticity agents including baclofen

and/or tizanidine. However, they may cause
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abnormalities
(Evidence solely
based on MS
studies and
clinical
experience)

sedation and interfere with motor function, or
Local BTXI to the affected areas, or

In patients with diffuse spasticity and intolerant
to oral agents or resistant to oral agents at
tolerable doses, ITB may be beneficial.
Combination of the above three approaches
may be beneficial for some patients with severe
spasticity and tonic spasms.

Muscle relaxants may worsen gait in patients
with lower limb weakness, and is not
recommended.

Non-pharmacological therapies as adjuvant to
pharmacological treatment is essential. They
include daily stretching, exercise and physical
therapy.

Bladder
dysfunction

Non-pharmacological strategies such as
bladder retraining, scheduling fluid intake and
pelvic floor exercises.

Pharmacological treatment with
anti-muscarinic medications or selective
beta-3 adregenic receptor agonists is the
standard therapy if non-pharmacological
management is unsuccessful. These may be
combined with desmopressin and clean
intermittent self-catheterisation if post-void
residual volume is elevated.

Sacral neuromodulation therapies may be
beneficial if pharmacological treatment is not
successful.

In patients refractory to all forms of treatment, a
long-term indwelling catheter (urethral or
suprapubic) may be considered. It will require
strategies to reduce risk of infection and regular
catheter replacement.

Bowel
dysfunction

Commonly, constipation is treated with dietary
fibres, laxatives, stimulants and stool softeners.
Severe or complex dysfunction including faecal
incontinence might be managed with sacral
neuromodulation or posterior tibial nerve
stimulation.

Patients with refractory dysfunction may require
a colostomy.

82



Sexual
dysfunction

No specific treatment for sexual dysfunction in
NMOSD. However, phosphodiesterase inhibitors
may be beneficial for erectile dysfunction in
men and sexual arousal disorder in women.

Fatigue

Non-pharmacological strategies such as a
detailed evaluation of modifiable causes of
fatigue, adequate treatment of sleep disorders
and depression. Additionally, discontinuing
sedatives that are not needed or reducing their
dose may be helpful. Beyond that light exercise
can help alleviate fatigue.

Pharmacological options are amantadine,
modafinil and methylphenidate that have

shown some positive impact in clinical practice.

However, a recent randomised
placebo-controlled trial demonstrated that
none of these medications influenced fatigue.

Sleep disorders

Modafinil may be trialled in patients with
symptomatic narcolepsy or excessive daytime
sleepiness.

Sleep-time continuous positive airway pressure
for patients with obstructive sleep apnoea can
improve sleep quality and fatigue.

Restless leg syndrome following spinal attacks
may be responsive to dopamine agonists or
gabapentin.

BTXl, botulinum toxin injections; ITB, intrathecal baclofen; NMDA, N-methyl-D-aspartate;
NMOSD, neuromyelitis optica spectrum disorder; SNRI, serotonin-noradrenaline reuptake
inhibitor. Source Abboud H, et al. J Neurol. 2022.25
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Appendix 6: Categorisation of NMOSD
maintenance treatments by efficacy

High-efficacy RAV, ECU, INEB, RTX, SAT, TCZ h
treatments

Low-to-moderate AZA, MMF, CYC, long-term OGCS, long-term
efficacy treatments intermittent IVIg, MTX )

The categorisation of high-efficacy versus low to modest-efficacy treatments is based on
the framework and definitions used in Li X, et al. Ann Clin Transl Neurol. 2025% that explored
the different treatments in patients with seropositive AQP4 antibodies. The inclusion of
complement C5 inhibitors [I?CU and RAV) as high-efficacy treatments is supported by
indirect evidence and class effect considerations.*%

AQP4, aquaporin-4; AZA, azathioprine; C5, complement component 5; CYC,
cyclophosphamide; ECU, eculizumab; INEB, inebilizumab; IVIg, intravenous immunoglobulin;
OGCS, oral glucocorticosteroids; MMF, mycophenolate mofetil; MTX, methotrexate; RAV,
ravulizumab; RTX, rituximab; SAT, satralizumab, TCZ, tocilizumab.
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"Sustained, integrated informed action, not just

awareness, changes lives. Together for NMOSD, we

turn uncertainty into clarity, isolation into community,

and knowledge into actionable hope and impact., so

that no Malaysian patient has to face this journey
alone.’

Puan Nadirah, President, Malaysian Rare Disease Society.
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