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Level of Evidence for SOC in NMO: State of the Art 

- No RCT=No level A evidences 
- Most studies are single-arm, open-label, with no 

control group, in small numbers of people 
… but: 
 
 NMO= Rare disease,  0.4 in 10,000 people in 

the European Union (EU)  
 NMO= Well characterized recently (2004-2006) 
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Treatments for relapse prevention in NMO 

Immunosuppressant therapies 
Azathioprine (Aza)  
Mycophenolate Mofetil (MMF) 
Methotrexate 
Mitoxantrone 
 

B-cell Targeting therapy 
Rituximab (RTX) 

 
New therapies 

Eculizumab 
Tocilizumab 
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Standard of Care for relapse prevention in NMO: 
Definition 

Immunosuppressant therapies 
Azathioprine (Aza) : DNA synthesis inhibitor 
Mycophenolate Mofetil (MMF): cytostatic effect on T, B lymphocytes 
Methotrexate 
Mitoxantrone 

 
B-cell Targeting therapy 

Rituximab (RTX): chimeric monoclonal antibody against CD 20 

 
New therapies 

Eculizumab 
Tocilizumab 
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Standard of Care : widespread use in NMO 
Reported use of Aza and/or MMF and/or RTX in > 25 patients 

Austria: Aboul-Enein et al. 2013; Brazil: Bichuetti et al 2010; China: Yang et al. 2013; France: Papeix et al. 2007; Collongues et al. 2010; 
Germany: Pelkofer et al., 2011; Jarius et al., 2012; Trebst et al; 2014; India: Barhati et al. 2014; Iran: Etemadifar et al.2014; Italy: Ghezzi 
et al. 2004; Japan: Kitley et al. 2012; Korea: Kim et al; 2011, 2013; Huh et al. 2014; Mexico: Rivera et al. 2008; Norway: Asgari et al;  
2014; Spain: Saiz et al. (in preparation); UK: Kitley et al. 2012, Jacob et al. 2014; USA: Jacob et al. 2008, 2009; Constanzi et al. 2011, 
Mealy et al. 2014  

5 



SOC in NMO: Guidelines and Recommendations 

   
  Treatment of Neuromyelitis Optica:  

Review and Recommendations 
Kimberley et al. for the Guthy Jackson Foundation (WorldWide) 
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Standard of Care in NMO: Standardized regimen? 

Kimbrough et al. 2012 7 



SOC: physiopathological rationale in NMO 

Human Pathology: Lucchinetti et al. 2002, Roemer et al. 2007, Misu et al. 2007, 2013 
Animal Model: Bradl et al. 2009, Bennett et al. 2009,Saadoun et al., 2010, Kinoshita et al. 2010, Ratelade 2011 
In vitrro model: Hinson et al. 2007, 2008, 2012; Sabater el al. 2009; Marignier et al. 2010, Tradtrantip el al. 2012a, 2012b 

B +T 
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SOC: level of evidence in other indications 

AZA:  
- an adjunct for the prevention of rejection in renal homotransplantation 
- management of active rheumatoid arthritis to reduce signs and symptoms 
 
MMF (in combination with steroids and cyclosporine) :  
- prevention of organ rejection assessed in randomized, double-blind, 
multicenter trials in renal (3 trials), in cardiac (1 trial), and in hepatic (1 trial) 
adult transplant patients.  
 
Rituximab 
- Two forms of non-Hodgkin’s lymphoma 
- Chronic lymphocytic leukaemia (a cancer of the B-lymphocytes) 
- Severe rheumatoid arthritis together with methotrexate 
-Rare autoimmune condition anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculitis 
 

Approved 
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SOC: level of evidence in other indications 

AZA (NICE-UK and HAS-FRANCE) 
- Severe or moderately severe inflammatory intestinal diseases (Crohn’s 
disease or ulcerative colitis), 
- Systemic lupus erythematosus 
- Dermatomyositis and polymyositis 
- Auto-immune hepatitis 
- Polyarteritis nodosa 
- Refractory warm auto-immune haemolytic anaemia 
- Chronic refractory idiopathic thrombocytopenic purpura 
 

Official recommendation 
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SOC: level of evidence in other indications 

AZA  
-    Several retrospective and prospective case series Witte et al. 1984; Kuks et al. 1991 

-    1 RCT, 46 patients, 3 years FU: better than placebo, in addition to steroids 
(Palace for the Myasthenia Gravis Study Group 1998) 

MMF  
- Recommended as steroid-sparing medication 
Rituximab  
- Recommended for refractory MG 
- MG associated to MuSK auto-antibodies Thakre et al. 2007; Baek  et al., 2007 

Myasthenia Gravis experience 
Auto-antibody mediated neuro-inflammatory disorder 
Pathogenic auto-antibody 
Rare but life-threatening 
Long time experience of immunosuppressive agents  
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SOC: evidence of efficacy in NMO 
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SOC: evidence of efficacy in NMO (2) 
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SOC: evidence of efficacy in NMO (3) 

* 

8 studies: 
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SOC efficacy: Change in NMO natural history 

Effect of new diagnostic criteria??? No signal in AQP4+ group  
Effect on treatment: Shift from INF Beta/Cyclophosphamide to AZA/MMF/RTX 
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SOC efficacy: harmful effect of MS-DMT 

Min et al. 2012 (S Korea) 

Natalizumab  
Kleiter et al. 2012 (Germany) 

Jacob et al. 2012 
(UK) 

Fingolimod 18 



SOC efficacy: lower impact of relapse disability 

Tackley et al. 2014, ECTRIMS Abboud et al. 2014, ECTRIMS 
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SOC in NMO: differences in approach or effect by 
major subgroups?  

Pediatric population 
- AZA/MMF/RTX has been used in pediatric cohorts (Mc Keon et al. 2008, Lotze et al. 2008, 
Collongues et al., 2010) 

- Recommendation-Guidelines: same than in adults (Tenenbaum 2013) 
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SOC in NMO: differences in approach or effect by 
major subgroups?  

NMO spectrum disorder 
Most of the studies included  
- genuine NMO (Wingerchuck 1999, Wingerchuck 2006) and NMO Spectrum Disorder (Wingerchuck 

2007) AQP4+ LETM, AQP4+ ON 
- NMO and NMOSD AQP4-IgG share the same physiopathology (Yanagawa et al. 2009) 

-   Recommendation –Guidelines (Kimbrough et al. 2012) :  
 “For NMO or NMOSD patients with established relapsing disease, long term 
immunosuppression …. are recommended” 
 

AQP4+/AQP4- 
- AQP4-IgG negative NMO express some specific features including a possible 
better outcome (Jarius et al. 2013, Marignier et al. 2013, Marignier et al. 2014) 

- AQP4-IgG negative NMO are associated to MOG-IgG (Mader et al. 2011, Reindl 2013) 

- MOG-IgG NMO are associated to better outcome (Sato et a. 2014, Kitley et al. 2014) 

- No recommendation yet for MOG-IgG but immunoactive treatment might be useful 
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SOC in NMO: summary 

1) Mechanism of action 
2) Long-time experience of efficacy and safety in 
inflammatory disorders and Ab-mediated disorders 
3) No harmful signal in NMO (≠MS DMT) 
4) Accumulative direct and indirect evidences for efficacy 
and reasonable safety in NMO 
5) Widespread use and access (Asia, Europe, Latin 
America, USA) 
6) Broad range of efficacy: differential diagnosis of NMO 
(useful in seroneg cases) 
7) Practise supported by national and international 
Guidelines and recommendations 
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The strength of evidence is related to what the 
evidence is for, and good evidence for clinical 
decisions should answer clinically relevant 
questions.  
What the clinician, patient, or policy maker wants to 
know (amongst other things) is: 
‘Which treatment, from among all the available 
alternatives, has the most favourable benefit/harm 
balance?’ 
 
Oxford Centre for Evidence-Based Medicine (OCEBM) 
 

Clinically relevant unmet needs in NMO: 
Higher level of evidence for SOC 

 A new treatment with a more favourable benefit/harm balance than SOC 
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