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Indication for using DMT in MS patients

• Relapsing remitting MS

• Relapse ≥ 2 in 2 years

• EDSS ≤ 5.5 ( At 3 months post relapse)

• Non pregnant, no plan for pregnancy

• Not progressive MS

*Severity interfere with ADL

Thai Clinical Practice guideline : MS and NMOSD 2018



Thai Clinical Practice guideline : MS and NMOSD 2018

Aggressive RRMS 
• Relapse ≥ 2 in1 year with

Brain MRI : Gd ≥ 2 lesions or T2w > 9 lesions
OR

• Spinal MRI : T2w ≥ 2 lesions

Suboptimal response : 2 of 3
• Clinical relapse (disabling ADL)
• Disease progression (At 3 months post relapse)

↑ EDSS 1.5 (baseline EDSS 0)       or
↑ EDSS 1.0 (baseline EDSS 1-5)    or
↑ EDSS 0.5 (baseline EDSS 5.5)    or

• New MRI lesion : ≥2 T2w or ≥1 Gd lesion



Thai Clinical Practice guideline : MS and NMOSD 2018

Thai Clinical Practice Guideline 2018
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• Recombinant products with an amino acid sequence that is nearly identical to human IFN beta-1

• Interferon beta-1a and Interferon beta-1b

• Mechanism : Increased expression of the immunoregulatory cytokine interleukin 10, increased circulating 

soluble VCAM-1, increased suppressor T-cell activity, reduced proinflammatory cytokine production 

(interferon gamma, TNF, lymphotoxin), and decreased antigen presentation to T cells. 

• Subtype of MS : CIS, RRMS, active SPMS

Interferons beta

Presenter
Presentation Notes
Interferons beta bind to specific receptors on the membranes of human cells > suppress inflammatory response ผ่านหลากหลาย mechanism
The difference between IFN-1a and -1b is that IFN-1a is glycosylated (IFN-1b is not), IFN-1b contains an amino acid mutation at position 17, and lacks a methionine at the N-terminus. Therefore, IFN-1a is more similar to human IFN than IFN- 1b.
Interferon-1a produced by mammalian cells, while interferon beta-1b is produced in modified E. coli.[



Interferon beta-1a (AvonexR , weekly injection)

Subcu IFN beta-1a (RebifR, thrice weekly injection)

Subcu IFN beta-1b (BetaseronR and ExtaviaR, alternate day injection)

Interferons beta

Non-
teratogenic,
Safe to 
breast feed >5x

WBC<3000, Neutrophil <1500

Wingerchuk DM, Carter JL. Multiple sclerosis: Current and emerging disease-modifying therapies and treatment strategies. Mayo Clinic Proceedings. 2014;89(2):225–40.

TSH



Interferons beta



• Random polypeptide based on the amino acid sequence of a myelin protein.

• Mechanism : Glatiramer acetate may alter T cells toward a less inflammatory Th2 subtype, 

Enhancement of regulatory T cells. 

• Subtype of MS : CIS, RRMS, active SPMS

• Safe for women to take at the time of conception and throughout pregnancy with no increased risk of 

teratogenicity or fetal loss, and it is safe to use while breastfeeding. 

Amino acid copolymer : Glatiramer acetate

Presenter
Presentation Notes
It was originally produced to mimic myelin basic protein, 
Like the interferons beta, glatiramer acetate is considered immunomodulatory and not immunosuppressive.�





• CopaxoneR

• Subcutaneous injection 20 mg daily or 40 mg 

thrice a week

• Adverse effect : Injection site reaction, post-

injection reaction, skin necrosis(rare)

• No required baseline testing and monitoring

• No associations with opportunistic infections 

or cancer. 

Amino acid copolymer : Glatiramer acetate

Presenter
Presentation Notes
immediate postinjection reaction, which includes at least two of the following: flushing, chest pain, palpitations, tachycardia, anxiety, dyspnea, constriction of the throat, and urticaria. The reaction is self- limited, requires no treatment, 




• Mechanism : Activates nuclear factor erythroid 2-related factor 2 (Nrf2) pathway

Peripheral action > reduction in memory T-cells and a shifted balance toward less pro-inflammatory 

Th1/Th17 cells and more anti-inflammatory Th2 cells

CNS action > protect neural stem cells from oxidative damage via Nrf2-ERK1/2 MAPK pathway

• Subtype of MS : CIS, RRMS, active SPMS

Fumarate: Dimethyl fumarate



• TecfideraR 240 mg  po bid

• Adverse effects: skin flushing, GI intolerance, lymphopenia, PML(rare)

• Lab monitoring: Baseline CBC,LFT,Cr and periodic CBC q 3 months

• Pregnancy should be avoided

Fumarate: Dimethyl fumarate



• Active metabolite of leflunomide

• Mechanism :Inhibits dihydroorotate dehydrogenase, thereby inhibiting lymphocyte proliferation 

• Subtype of MS : CIS, RRMS, active SPMS

• Adverse effects: Headache, alopecia, peripheral neuropathy, hepatotoxicity, teratogenicity

Pyrimidine synthesis inhibitor: Teriflunomide

Constantinescu, et al. The International MS Journal 2008;15:62–68



Pyrimidine synthesis inhibitor: Teriflunomide

• AubagioR (14 mg) 1 tab daily



• Afferent naïve T-cells migrate through 
lymph nodes, are activated and egress 
through an S1P-S1P1 receptor gradient 
(Low in LN, High in circulation) 

>> Migration of lymphocytes from lymph 
node into circulation

• Initially act as agonist >> Functional 
antagonist >> Receptor internalization

Sphingosine-1-phosphate inhibitors 
(S1P inhibitors)

Pelletier D, Hafler DA. Fingolimod for multiple sclerosis. N Engl J Med. 2012 Jan 26;366(4):339-47. 



Sphingosine-1-phosphate inhibitors 
(S1P inhibitors)

Fingolimod 
(Gilenya) 0.5 

mg OD

Siponimod 
(Mayzent) 2 

mg OD

Ozanimod 
(Zeposia) 0.92 

mg OD

Ponesimod
20 mg OD

McGinley MP, Cohen JA. Sphingosine 1-phosphate receptor modulators in multiple sclerosis and other conditions. Lancet. 2021 Sep 25;398(10306):1184-1194. 



Fingolimod (FDA approved in 2010)

• Children age 10 and older

• Reduction of annualized relapse rate 54%

• Mechanism: Lymphocyte unable to migrate out of lymphoid 
tissue; may have direct effects in centra; nervous system 
(CNS) 

• Monitoring: CBC, LFT, Ophthalmology, Dermatology, blood 
pressure

• Side effects: Headache, Transaminitis, Backpain, 
Hypertension

• Serious side effect: Infections, PML, Macular edema, PRES, 
Bradycardia, heart block, Respiratory effects

McGinley MP, et al. Diagnoosis and Treatment of Multiple sclerosis. JAMA 2021; 325(8): 765-79



How to start Fingolimod



Monitoring and F/U



• Reduction of annualized relapse rate 55%

• Oral once daily

• Mechanism: Lymphocyte unable to migrate out of lymphoid tissue; may have direct effects in 
centra; nervous system (CNS) 

• First dose observation only for patients with cardiac history

• CYP2C9 to determine dosage and titration

• Monitoring: CBC, LFT, Ophthalmology, Dermatology, blood pressure

• Side effects: Headache, Transaminitis, Hypertension

• Serious side effect: Infections, Macular edema, Bradycardia, heart block, Respiratory effects

S1P receptor modulators:  Siponimod

McGinley MP, et al. Diagnoosis and Treatment of Multiple sclerosis. JAMA 2021; 325(8): 765-79



• Reduction of annualized relapse rate 48%

• Oral

• Mechanism: Lymphocyte unable to migrate out of lymphoid tissue; may have direct effects in 
centra; nervous system (CNS) 

• Monitoring: CBC and LFT every 6 mo.

• Side effects: URI, Transaminitis, Orthostatic hypotension, UTI, Back pain, Hypertension

• Serious side effect: Infections, Macular edema, Bradycardia, heart block, Respiratory effects

S1P receptor modulators:  Ozanimod

McGinley MP, et al. Diagnoosis and Treatment of Multiple sclerosis. JAMA 2021; 325(8): 765-79



• Mechanism :Cytotoxic to T and B lymphocytes by impairing DNA synthesis.

• Subtype of MS : RRMS, active SPMS

Purine analogue:  Cladribine

Baker D, Pryce G, Herrod SS, Schmierer K. Potential mechanisms of action related to the efficacy and safety of Cladribine. Multiple Sclerosis and Related Disorders. 2019;30:176–86.



• Oral MavencladR

• Adverse effects : URI, Headache, Lymphopenia, Nausea, Back pain, Malignancy, teratogenicity, 

Pulmonary TB, herpes infection, PML

• Contraindication : Active malignancy, Tuberculosis (CXR or Quantiferon test), Immunocompromised or 

receiving immunosuppressive/ myelosuppressive therapy, Hepatitis B and C, HIV infection , Moderate or 

severe renal impairment (eGFR<60mL/min) moderate or severe hepatic impairment (Child-Pugh score >6) 

, Pregnancy and breastfeeding

Purine analogue:  Cladribine



Purine analogue:  Cladribine

Presenter
Presentation Notes
Maximum plasma levels are found within 1-2 h of ingestion.
Short half-life (intracellular phosphortlated-cladribine 10-15 h, 6-20 h in plasma).
Rapidly removed avoiding persistent immunosuppression.




Purine analogue:  Cladribine

*Remark: Timing to switch from others MS treatment to   

Cladribine as in CPG Thai MS/NMO 2018



• Mechanism :Monoclonal antibody targeting the alpha 4 integrins, part of the VLA-4 adhesion molecule.

Block VLA-4 > fewer inflammatory cells enter the brain and thereby blunt CNS inflammation.

• Subtype of MS : CIS, RRMS, active SPMS

• Adverse effects: headache, fatigue, arthralgia, abdominal discomfort, UTI, Lower respiratory tract infection, 

hepatotoxicity, herpes infection, hypersensitivity reactions, PML (2.1 per 1000 population), neutralizing 

antibodies

Anti-∝ 4 integrin receptor monoclonal Ab: Natalizumab

D.T. Selewski, G.V. Shah, B.M. Segal, P.A. Rajdev, S.K. Mukherji.American Journal of Neuroradiology Oct 2010, 31 (9) 1588-1590;

Presenter
Presentation Notes
ร่างกายสร้าง Ab สู้ยา ทำให้ long term ยาไม่ออกฤทธิ์ > กลไกทำให้ MS relapse
A, Natalizumab blocks the adhesion of leukocytes to endothelial cells by blocking the interaction of the α4-integrin subunit of α4β1 with VCAM-1 and of α4β7 with mucosal MAdCAM-1. B, This prevents autoreactive leukocytes from exiting blood vessels and entering target organs to cause inflammation.



• TysabriR 300 mg Intravenous drip in 1 h every 4 wk

Anti-∝ 4 integrin receptor monoclonal Ab: Natalizumab



Anti-∝ 4 integrin receptor monoclonal Ab: Natalizumab



B-cell depleting monoclonal antibodies

Whittam DH, et al. Pract Neurol 2019;19:5–20. doi:10.1136/practneurol-2018-001899 

approved 

by the FDA 

in August 

2020

approved by 

the FDA 

in Dec 2022

Presenter
Presentation Notes
Stages of B-cell development and expression of B-cell surface markers. Pluripotent haematopoietic stem cells develop�into naïve mature B cells in the bone marrow. They then migrate to secondary lymphoid organs (spleen and lymph nodes), where they are activated by antigens in circulating lymph and mature into memory B-cells or plasmablasts. Memory B-cells either circulate in the bloodstream or remain in germinal centres, while plasmablasts mature to antibody-secreting plasma cells that reside in the bone marrow or lymphoid tissue. CD20 (yellow triangles) appears at the immature B-cell stage and is lost at the plasmablast stage. Most plasmablasts and nearly all plasma cells (which produce the vast majority of antibodies) do not express CD20. CD19 (red triangles) has wider expression from the pro-B-cell stage through to plasmablasts and a proportion of plasma cells, but not terminally differentiated plasma cells. 




• Mechanism : Lytic monoclonal antibody targeting CD20 molecule on surface of B cells.

• Subtype of MS : CIS, RRMS, active SPMS, PPMS

• OcrevusR 300 mg intravenous at week 0 and 2, then 600 mg intravenous every 24 weeks

• Baseline Lab : CBC,LFT, hepatitis profile, PPD or QFT

• Adverse effects : injection reaction, herpes infection, hepatitis B reactivation, 

PML, reduction in immunoglobulins

Anti-CD20 monoclonal Ab: Ocrelizumab



• Mechanism : Lytic monoclonal antibody targeting CD20 molecule on 

surface of B cells.

• Subtype of MS : CIS, RRMS, active SPMS

• 20 mg/0.4 mL Subcutaneous on days 1, 7 and 14 initially, then once 

monthly from day 28 

• Baseline Lab : CBC,LFT, hepatitis profile, PPD or QFT

• Adverse effects : injection reaction, headache, hepatitis B reactivation, 

PML, reduction in immunoglobulins

• Contraindicated : severe active infection, known active malignancy, 

severely immunocompromised state 

Anti-CD20 monoclonal Ab: Ofatumumab

Drugs (2022) 82:55–62 



• Mechanism : Lytic monoclonal antibody targeting CD20 molecule on surface of B cells.

• Subtype of MS : CIS, RRMS, active SPMS

• 150 mg Intravenous infusion. The second infusion is given 450 mg two weeks after the first infusion, and 

subsequent infusions 450 mg are administered every 24 weeks.

• Adverse effects : injection reaction, headache, leukopenia

Anti-CD20 monoclonal Ab: Ublituximab



• Mechanism: - Monoclonal antibody that lyses cells expressing CD52 on 

T-cells,B-cells, natural killer cell, monocytes and dendritic cells

• Subtype of MS : RRMS, active SPMS, after suboptimal response ≥ 2 
agents

• Adverse effects: rash, headache, infusion reaction, thyroid disorder, 

infection, herpes infection, Autoimmune condition (ITP, antiglomerular 

basement membrane disease, hepatitis), HPV infection, stroke, PML, 

malignancy

• In contrast to the slow recovery of T-cells, B-cells return to baseline 

levels by 3 months, which may explain the occasional development of 

secondary humoral autoimmune disorders.

Anti-CD52 monoclonal Ab: Alemtuzumab

Gallo, P., Centonze, D. & Marrosu, M.G. Alemtuzumab for multiple sclerosis: the new concept of immunomodulation. Mult Scler Demyelinating Disord 2, 7 (2017).

Presenter
Presentation Notes
natural killer cell, monocytes > increase infection risk
On T and B cells expressing high concentrations of CD52, alemtuzumab (IgG1k) activates: 1) antibody-dependent cell-mediated (CD8 and NK) cytotoxicity (ADCC), 2) complement-dependent cytotoxicity (CDC), 3) caspase-dependent apoptosis



• LemtradaR

• 1st course : 12 mg iv daily for 5 consecutive, 
2nd course 12 mg iv daily for 3 consecutive 
days at  12 mo apart from initial course

Anti-CD52 monoclonal Ab: Alemtuzumab



Anti-CD52 monoclonal Ab: Alemtuzumab



• Mechanism : Anthracenedione chemotherapeutic agent causing myelosuppression.

• Subtype of MS : SPMS, worsening RRMS (3 RCTs had only 287 subjects with MS in total)

• 12 mg/m2 Intravenous infusion drip in 5–15 minutes every 3 months 

• Contraindication : LVEF of <50%, neutrophil count of <1500 cells/mm3, hepatic impairment, Pregnancy

• Baseline Lab : CBC, LFT

Mitoxantrone

Scott LJ, Figgitt DP. Mitoxantrone: a review of its use in multiple sclerosis. CNS Drugs. 2004;18(6):379-96

Neurology, Volume 63(12) Supplement 6.December 28, 2004.S15-S18

Presenter
Presentation Notes
Putative sites of action of mitoxantrone in the pathogenesis of MS. Via their T-cell receptor (TCR), proinflammatory T cells are activated in the periphery by antigens (Ag) presented on major histocompatibility complex class II (MHCII) by antigen-presenting cells. The activated T cells penetrate through the blood-brain barrier, a step mediated by adhesion molecules, proteases, and chemokines. Inside the CNS, the T cells are reactivated by CNS Ag presented on MHCII by predominantly microglia cells. The reactivated T cells secrete proinflammatory cytokines [e.g., interferon (IFN-[gamma]) or interleukin (IL)-2] and induce CNS inflammation. Macrophages and T cells attack the myelin sheath by cytotoxic mediators [e.g., tumor necrosis factor (TNF)-a, oxygen (O2) radicals, and nitric oxide (NO)]. B cells differentiate to plasma cells that secrete demyelinating antibodies. Mitoxantrone exerts inhibitory effects on autoreactive T cells, B cells, and antigen-presenting cells. 



• Non-aggressive : Azathioprine

• Aggressive :  - Cyclophosphamide 12-24 months then Azathioprine

- Rituximab

OFF label use in MS



• Subtype of MS : RRMS, active SPMS

• Induction regimen : 1000 mg iv q 15 days*2  or 375 mg/m2 iv q 1 week*4

• Maintenance regimen : 1000 mg iv q 6 months or  if CD19≥1%  or

if CD19/CD27 ≥ 0.05%.in first 2 years then ≥0.1% later

Anti-CD20 monoclonal Ab: Rituximab

Whittam DH, et al. Pract Neurol 2019;19:5–20. doi:10.1136/practneurol-2018-001899 

*Check IgG level after 2 years of treatment



• BTK is a signal transducer of various B cell 

receptors, pattern recognition receptors, 

chemokines, cytokines, and Fc receptors present 

on all immune cells except T lymphocytes. 

• Ag binding to the BCR leads to BTK activation, 

which in turn, generates 2 pathways that regulate 

the gene expression required for B-cell 

proliferation, maturation, differentiation, and 

chemokine/cytokine expression. 

New target …The Bruton tyrosine kinase inhibitors (BTKIs)

Lakshman Arcot Jayagopal and Rana K. Zabad.PRACTICAL NEUROLOGY. FEB2022

Presenter
Presentation Notes
The structure and domains of BTK and binding sites for BTKIs (A) that block the mechanism (B) by which BTKs activate innate and adaptive immunity. 

In MS, the detrimental effects of activated macrophages and microglia, such as myelin phagocytosis and cytokine secretion, are mediated via the Fc receptor and tumor necrosis factor α (TNFα) via toll-like receptor-4 (TLR-4) on the cell surface with subsequent BTK activation,5,6 suggesting BTK inhibition as a therapeutic approach in relapsing and progressive MS.



The Bruton tyrosine kinase inhibitors (BTKIs) – Phase II Trial

Lakshman Arcot Jayagopal and Rana K. Zabad.PRACTICAL NEUROLOGY. FEB2022



Ongoing…Stem cell in MS !
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Milestone in NMOSD



Current treatment for NMOSD

Acute treatment Long term relapse prevention

Methylprednisolone Azathioprine

IVIG Mycophenolate mofetil

Plasma exchange Rituximab

Tocilizumab: IL6 receptor inhibitor

New approved!
• Eculizumab: mAb AntiC5
• Satralizumab: mAb Anti-IL6 receptor
• Inebilizumab: mAb antiCD19

Future era
• Ubituximab: mAb bind to transmembrane 

Ag CD20
• Bevacizumab: Binding VEGF inhibit 

angiogenesis
• HBM9161: mAb binding FcRn IgG Fc 

binding



Acute treatment related to relapse

1. B cell develop to plasma cell

2. T cell activation by presence of 
IL-6, IL-23, TGF-B >> Th17 
enter BBB 
(Recruitment of neutrophil)

3. Activate complement induce 
C3a, C5a, MAC with VEGF 
induce eosinophil, neutrophil, 
NK and macrophage

4. Complement damage to 
astrocyte, oligodendrocyte and 
neuron



Acute treatment related to relapse: Future

1. Ubituximab: mAb bind to 
transmembrane Ag CD20

2. Bevacizumab: Binding VEGF 
inhibit angiogenesis

3. HBM9161: mAb binding FcRn
IgG Fc binding



Long term relapse prevention

1. Eculizumab: monoclonal 
Ab Anti-C5

2. Satralizumab: monoclonal 
Ab Anti-IL6 receptor

3. Inebilizumab: monoclonal 
Ab antiCD19



Newly approved long term treatment
Eculizumab:
Anti-C5 mAb

• PREVENT 
trial

Satralizumab:An
ti-IL6 R mAb

• SAkuraSky trial
• SAkuraStar trial

Inebilizumab:
Anti-CD19 mAb

• N-Momentum 
trial



PREVENT TRIAL: Eculizumab

S. J. Pittock, A. Berthele, K. Fujihara, H. J. Kim, M. Levy, J. Palace, et al. New England Journal of Medicine 2019 Vol. 381 Issue 7 Pages 614-625.



PREVENT TRIAL: Eculizumab

S. J. Pittock, A. Berthele, K. Fujihara, H. J. Kim, M. Levy, J. Palace, et al. New England Journal of Medicine 2019 Vol. 381 Issue 7 Pages 614-625.



Summary of Eculizumab

First approve treatment in NMOSD, Approved in US, EU, Japan

Dosage

• Induction: 900 mg IV weekly*4

• Maintenance: 1,200 mg IV every 2 weeks

Efficacy: 94% relapse risk reduction, 98% relapse free at 48 weeks

Safety: 1 death due to pulmonary empyema

Consideration: 

• Only AQP4-IgG positive of NMO patients

• Meningococcal infection

Side effect: Headache, Increase encapsulated infection

S. J. Pittock, A. Berthele, K. Fujihara, H. J. Kim, M. Levy, J. Palace, et al. New England Journal of Medicine 2019 Vol. 381 Issue 7 Pages 614-625.



SAkuraSky and SAkuraStar: Satralizumab

SAkuraSky SAkuraStar

Phase 3 randomized, double 
blind, placebo controlled, time 
to event trial 

Phase 3 randomized, double 
blind, placebo controlled, time 
to event trial 

Efficacy and safety of 
Satralizumab in AQP-4 
positive or negative NMOSD

Efficacy and safety of 
Satralizumab in AQP-4 
positive or negative NMOSD

120 mg sc at weeks 0,2,4 then 
every 4 weeks

120 mg sc at weeks 0,2,4 then 
every 4 weeks

Primary end point was 
adjudicated relapsed

Primary end point was 
adjudicated relapsed

No concomitant IST

https://www.enspryng-hcp.com/efficacy/trial-information.html



SAkuraStar and SAkuraSky: 

Satralizumab

Traboulsee A, Greenberg BM, Bennett JL, Szczechowski L, Fox E, Shkrobot S, Yamamura T, Terada Y, Kawata Y, Wright P, Gianella-Borradori A, Garren H, Weinshenker BG. Safety and efficacy of satralizumab monotherapy in neuromyelitis optica spectrum 
disorder: a randomised, double-blind, multicentre, placebo-controlled phase 3 trial. Lancet Neurol. 2020 May;19(5):402-412.



Summary of Satralizumab
Approved in US, Japan, EU

Age > 12 yr

Dosage
• Initiation: 120 mg sc at week 0,2,4
• Maintenance: 120 mg sc at week 8 and every 4 week

Efficacy: 79% relapse risk reduction, 89% relapse free at 48 weeks

Safety: No death or anaphylactic reaction

Consideration: 
• Increased risk of infection (Nasopharyngitis, cellulitis)
• HBV reactivation (Chronic HBV patients were excluded), Tuberculosis
• Lived vaccine should not concurrently give

Side effect: Headache, Mild elevated liver enzyme, decrease neutrophil count, 
hypersensitivity reaction

https://www.enspryng-hcp.com/efficacy/trial-information.html



Inebilizumab: N-Momentum study 

M. J Tullman, A. Zabeti, S. Vuocolo and Q. Dinh Neurodegenerative Disease Management 2021 Vol. 11 Issue 5 Pages 341-352

Double-blinded, randomized placebo-
controlled trial 

AQP4-IgG positive or negative

Randomized 3:1 to receive IV inebilizumab
300 mg (n=174) or placebo on day 1, 15

Prednisolone 20 mg/day for 14 days then 7-day 
taper

Primary end point was time to NMOSD attack 



Inebilizumab: N-Momentum study 

AQP4 +

Approved in US

Dosage

• 300 mg IV on day 1 and day 15, then every 6 months

Efficacy: 77% relapse risk reduction, 87% relapse free at 
the end of blinding period

Safety: 2 deaths (1 severe attack, 1 related brain 
event with unclear etiology)

Consideration: 

• Only AQP4-IgG positive of NMO patients

Side effect: Headache, UTI, URI, back pain

M. J Tullman, A. Zabeti, S. Vuocolo and Q. Dinh Neurodegenerative Disease Management 2021 Vol. 11 Issue 5 Pages 341-352



Levy M, Fujihara K, Palace J. New therapies for neuromyelitis optica spectrum disorder. Lancet Neurol. 2021 Jan;20(1):60-67. 



Levy M, Fujihara K, Palace J. New therapies for neuromyelitis optica spectrum disorder. Lancet Neurol. 2021 Jan;20(1):60-67. 



Practical consideration: Cost and availability

Eculizumab

• High efficacy (And safety due to previous use in MG)

• Eculizumab compliance ( infusion every 2 wk – missing few days C5 restore)

• Vaccine against N.meningitidis or antibiotics until 2 weeks after immunization

Satralizumab

• Prefilled syringe, monthly subcutaneous 

• Lowest price

Inebilizumab

• Tuberculosis and hepatitis screening, B-cell count twice a year

Levy M, Fujihara K, Palace J. New therapies for neuromyelitis optica spectrum disorder. Lancet Neurol. 2021 Jan;20(1):60-67. 
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