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Diagnosis of Multiple Sclerosis

Time from onset to diagnosis

1950 1960 1970 1980 1990 2000 2010

(@) @ MRI criteria for the diagnosis of multiple sclerosis:
MAGNIMS consensus guidelines

2016 MAGNIMS MRI DIS criteria

At least 2 of five areas of the CNS as follows:
+ 3 or more periventricular lesions

+ 1 or more infratentorial lesion

+ 1 or more spinal cord lesion

* 1 or more optic nerve lesion

+ 1 of more cortical or juxtacortical lesion

**No distinction needs to be made b yr ic and as ic MRI

lesions for DIS and DIT Treatment of Multiple Sclerosis

2016 MAGNIMS MRI DIT criteria

One new T2 or gadolinium enhancing lesion on follow-up MRI, with reference to a
baseline scan, irrespective of the timing of the baseline MRI
or
presence of asy i inium-enhancing and non-enhancing

lesions
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Laquinimod

| 1
7 : Daclizumab |
- - Ocrelizumab |
IFNB-1a Aelmtuzumab | Ofatumumab |

(Rebif®)
(Lemtrada®)
(1998) ey

IFNp-1a QR
(Avonex®)
(1996)

L Glatiramer
acetate

(Copaxone®)
(1996)

Natalizumab
(Tisabri®)

1993
IFNR-1b
(Betaseron®)

‘Mitoxantrone

Corticosteroids (Novantrone®)
for acute (1997,1998)
treatment
1980 1990 2000 2010

Putative cellular and molecular therapeutic
targets used in the MS treatment.
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Martin. Eur J immunol 2016

Treatment algorithm for first-and second-line therapies
based on their use in clinical practice

Treatment-naive patients

First-line therapies

Breakthrough
ease acti

Patients with active disease despite first-line treatment

Therapy options for first efficacy switch

Fingolimod

Natalizumab Alemtuzumab

New FDA Approved Drugs for RRMS

- Adverseefieets m

Natalizumab 300mg IV every 28 days Headache, fatigue, PML, CBC, LFT, JC virus
(Tysabri®) hypersensitivity reaction antibody index
Alemtuzumab 12mg IV daily for 5 days Secondary autoimmunity, ITP, CBC, serum
(Lemtrada®) at month 0, then 12mg IV autoimmune thyroid disease, creatinine, thyroid
daily for 3 days at month  malignancy, infusion reactions, function, urinalysis
12 headaches, flushing
Fingolimod 0.5mg PO daily AV block, bradycardia, macular ~ Cardiac monitoring,

(Gilenya®) edema, zoster, liver enzyme CBC, LFT, macular
abnormalities, PML edemascreen

Teriflunomide 14mg PO daily Headache, diarrhea, fatigue, hair CBC,LFT
(Aubagio®) thinning, LFT abnormalities
regnancy-ca X, severe
skin reaction

Dimethyl 240mgPOb.id. Flushing, abdominal pain. CBC,LFT
fumarate diarrhea,lymphopenia, liver
(Tecfidera®) enzyme abnormalities, PML

The MS Iceberg

/ Documented relapses \
/ Unreported relapses \

/ Clinical progression

\ “Abovethe surface”

4 "
Subclinical relapses EElckihesuiface

Focal MRI activity - new T2 and Gd-enhancing T1
lesion

/ lesions not detected by MRI \
/ Brain atrophy \

No Evidence of Disease Activity

No disability
Progression

No relapses

Disease Free
Concept

Atrophy within
healthy range

No T2/Gd
lesions

Bevan CJ. JAMA Neurol 2014
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Demyelinating Disorders

Is it achievable?

Figuel Table 3. NEDA n Cincal Studies.
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Rotstein DL. JAMA Neurol 2015

<« NEDA-3 status was observed in 40.1% of CIS and 20.4% of RRMS patients after 1 year.

Only 4.6% of CIS and 1.0% of RRMS patients maintained NEDA-4 status after 4 years.
UherT. Mult Scler2017

What are the consequence
of NEDA?

< NEDA-3 at 2 years had a positive predictive value of 78.3% and negative
predictive value of 40-43% for no progression at 7 years.

Rotstein DL. JAMA Neurol 2015

< The NEDA-3 2-year endpoint was not a predictor of long-term stability
Cree BA. Ann Neurol 2016

< Loss of NEDA-3 status after the first year was associated with a higher risk of
disability progression (hazard ratio (HR) =2.3-4.0; p =0.005-0.03) over 6 years
UherT. Mult Scler2017

How do you decide WHEN to escalate?

e R B
Of

When do we have to escalate ?

Ri02008 =3 active lesions 152 R83 Disabilty < The risk of failure had a relevant increase with 1 relapse (hazard ratio [HR] 1.84,
A1k ey, 1% speciitily ‘1’29;::2“" over 95% Cl 1.39-2.44, p<0.001) and 32 new T2 lesions (HR 1.55, 95% Cl 0.92-2.60,
Ri02009  Rio score, =2 parameters from 222 OR 3398 for relapses Relapse or p=0.09).
+ 12relapse; OR 6.5-7.1 for progression disability
+ 12 point confirmed EDSS score increase; progression over
+ 32z active lesions 1-3 years [ Touud  Treot felereckes el ] [;‘_‘z - . ]
Horakova =3 new T2-weighted lesions 172 42% sensitivity, 79% specificity Relapse or
2012 disability 100- 100-
progression over - -
1-5 years & so7 £%
Somani  Modified Rio score, 1 relapse and > 5new T2- 365 460 Disability HCS § w-
2013 weighed lesions, or = 2 relapses 24% sensitivity, 97% specificity  progression over H H
70~ ! 70-
13 years & H
Prosperin = 1relapseand =9 T2lesions or=CEL 370 + 34% sensitivity, 90% specificity Relapse or 3 £ -
12014+ >1relapseor > CEL « 68% sensitivity, 80% specificity disability 3 g
« =1 CELor 22 new T2 lesions « 61% sensitivity, 83% specificity progression over H & ®7
1-4 years B . #5000 0rciepses ans 0200w 2lesions R T —— -
WScore 1: 0 relapses and 3+ New T2 lesions, L " 8 Score 1: 0 relapses and 3+ new T2 lesions,
Somani  MAGNIMS score > 0 1280  50% sensitivity, 70% specificity  Disability gl et o Treapse 300 0.2 now 12 esns
2016 « Score 0: 0 relapse and 0-2 new T2 lesions. progression over i ol et s S 30-8 Scora 2 2¢ relapses or 1 elapse and 3¢ new T2 esions.
« Score 1: 0 relapses and =3 new T2lesions 1-3years o 1 2 3 o i 2 3
or 1 relapse and 0-2 new T2 lesions Years Years
« Score 2: =2 relapses or 1 relapse and =3
new-T2 lesions
Sormani MP. Neurol 1016
CEL, contrast-enhancing lesions
The NEW ENGLAND JOURNAL of MEDICINE
The NEW ENGLAN D
[ ORIGINAL ARTICLE ” JOURNAL of MEDICINE
Ocrelizumab versus Interferon Beta-1a Ocrelizumab versus Placebo in Primary Progressive
in Relapsing Multiple Sclerosis MulipleSclesort
S.L Hauser, A. Bar-Or, G. Comi, G. Giovannoni, H.-P. Hartung, B. Hemmer, RIO e
F. Lublin, X. Montalban, K.W. Rammohan, K. Selmaj, A. Traboulsee, ~
J.S. Wolinsky, D.L. Amold, G. Klingelschmitt, D. Masterman, P. Fontoura, e e e A Total Vokume of Brain Lesions on T Weighted MRI

S. Belachew, P. Chin, N. Mairon, H. Garren, and L. Kappos,
for the OPERA | and OPERA I Clinical Investigators*

|8 isabitty Progression Confirmed at 24 wk A opeRAITral B ovema Tl
p Hatwd o, 060 95%C1,043-034) ieonbuala  Oalzumab Ianbesls Ozt
> p-000} iy [ty iy =ty
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Hauser N Engl J Med 2017
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Diagnosis of NMOSD

EEEEEE

International consensus diagnostic criteria
for neuromyelitis optica spectrum

disorders

[ Tablo1  NMOSD dagnostic critera for adut patints |

Disgnostic criteiafor NMOSD with AGPA-130
T At east 1 core clrica charactaristc
2 QP
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Neurology 2015;85:1-13

MRI characteristics of neuromyelitis optica
spectrum disorder

An international update

Ho Jin Kim, MD, PhD

Friedemann Paul, MD

Marco A. Lana-Peixoto,
MD, PhD

Silvia Tenembaum, MD
Nasrin A Mi
Jacqueline Pa

FRCP
Eric C. Klawiter, MD

Dou Sato, MD

Jérdme de Seze, MD,
PhD

Jens Wuerfel, MD

Brenda L. Banwell, MD

Pablo Villoslada, MD

Alberc Saiz, MD

Kazuo Fujihara, MD,
PhD

Su-Hyun Kim, MD

With The Guthy-Jackson
Charitable Foundation
NMO Intemational
Clinical Consortium &

Biorcpository

Neurology 2015;84:1-9

Short segment myelitis does not
Preclude the possibility of an NMOSD diagnosis

Flanagan EP. JAMA Neurol 2015

Huh SY, et al. Mult Scler 2017

Treatment of NMOSD

Treatments for prevention of relapse in NMOSD

» Azathioprine (AZT)

* Mycophenolate
mofetil (MMF)

+ Rituximab (RTX)

* Mitoxantrone

* Tocilizumb

* Euclizumab

* Methotrexate

Poor efficacy or
harmful effects
* B-interferons
» Glatiramer acetate
* Fingolimod
« Natalizumab
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Demyelinating Disorders

Summary of studies of immunosuppressive
therapies for preventing relapse of NMOSD

e

Number of studies
Number of patients 532 226 402
Treatment duration, m 15-47 20-27 12-67

Relapse free rate (%) 51% (259/503) 58% (126/226) 62% (251/402)

Disability worsening (%)  20% (64/316)  11% (21/187)  12% (35/302)

Persistence (%) 1% 7% 90%
PML 1 0 0
Sum of patient/year 1115 383 1248
**Repeated tr with rituxil was di din 88% of p

Mandler, 1998/ Bichuetti, 2010/ Constanzi, 2011/Kaegeyamma, 2013/Elsone, 2014/Qui, 2015/Torres 2015 Mearly, 2014/
Jeong, 2015/Chen, 2016/ Jacob, 2009/ Huh, 2014/ Cree, 2005/ Jacob, 2008/ Pellkofer, 2011/Bedi, 2011/ Kim, 2015/

Ip, 2013/ Yang, 2013/ Longoni 2014, Nosadini, 2016/ Collongues, 2015/Zephir, 2014/ Annovazzi, 2016/ Radaelli, 2016/
Evangelopoulos 2017

MULTIPLE
SCLEROSIS | Ms)
JOURNAL

Original Research Paper

Predictors of response to first-line
immunosuppressive therapy in neuromyelitis
optica spectrum disorders

Su-Hyun Kim, Jac-Won Hyun, AeRan Joung, Eun Young Park, Js Joo and Ho Jin Kim

OR (95% CT) pvalue  OR (95% CT) pvalue
Ani-AQP4 anibody (posiive) 0621
Sex (male) 213(0.73-6.17) 0.166
Onsetage 097(094100) 0088 095092099 002

Time interval from onset to wreatment (months) 100 (0.99-101) 09
‘Severe anack history before AZA or MMF,yes 1054 3.42-3255) <0001 1267(3.82-421)  <0.001

[EDSS score before AZA or MMF 093 (0.76-1.16) 0533
ARR before AZA or MMF 18308127 0797
) ity
Definite NMO vs limited form of NMO 285(129-631) 0010
Anack at onset
Brain attack,yes vs 50 026(00808) 0019 02006074 001
‘Optic neuritis, yes vs no 073(033-156) 0406
Myelitis, yesvs no. 069(031-153) 0365
Brain attacks before AZA or MMF, yes 107 (0.49-23) 0871
Bruin lesions on MRI before AZA o MMF, yes 15(07-325) 0301
IFN treatment history, yes. 271(116-633) 0021
Systemic autountbodics, yes 092041208 0838
&S*Ml‘; il; NMO: ‘:IG m{;ﬂ:h’h-.

Kim. Mult Scler 2017

Personalized Treatment in NMOSD

Predictors of poor response
to AZA or MMF (+)

=> Start with targeted therapy

Q

Predictors of poor response
to AZA or MMF (-)
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=> Start with AZA or MMF
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Rituximab (Mapthera®)
Al H| 2015-1723 (A|38:2015.10.1)
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What is the maintenance regimen of
rituximab treatment?

<Based on memory B cells in PBMCs

& ¥ 1000mg, once
) o 4 1§ 375mgim?, once
8 OR
m
(=3
2 1
£
5 04
z T O T |
2 o005
IVAVAVAV/
I
24 months 48 months

Kim, Arch Neurol 2011
Kim, JAMA Neurol 2013
Kim, JAMA Neurol 2015

Median interval of retreatment

1) initial 2 years : 4 months
2) next 3 years: 7 months

FCGRIIIA variant affect efficiency of
B cell depletion by rituximab

158 VIF or FIF
FCGRIA Inefficient
‘ Cell Lysis

’ Efficient
‘ ﬂ[ll::> Cell Lysis
-Rimximab

Dall'0zzo,2004 Cancer Research

o
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Individual variation of mean retreatment
interval of rituximab treatment in NMOSD

£°7 Patient 45
=144 1 1 1 1 !
ﬂé_o.s : ]
g L i Mean retreatment
o interval
N 8 months
.10
5).05
o,
150 200
Weeks
£ Patient 21
F R T % A A A A A O A
g e Mean retreatment
g 1o - interval
§ 4 months
2 os u
g LAY i S S
[P O R TPl S-S - YL IS S P A l e
b i =0 o (375mg/m?, once)

What is the maintenance regimen of
rituximab treatment?

**Conventional maintenance regimen of rituximab
retreatment (1000mg twice or once)
with every 6 to 9 months interval or
whenever CD19* B cells > 1% of lymphocyte
=> But, these regimen was not sufficient to prevent recurrence of NMO in

every patient.
Cree, 2005/ Jacob, 2008/ Pellkofer; 2011

Another possible option for maintenance regimen in clinical practice
Retreatment (375mg/m? or 1000mg once)

with every 4-5 months interval at least initial 2 years or
whenever CD19* B cells > 0.1% of lymphocyte.

Things to Keep in Mind about Rituximab
Treatmentin NMOSD
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Current clinical trials in NMOSD

4 MEDI-551-anti-CD19 (N-Momentum)

Eculizumab

# Eculizumab (PREVENT Study) le =
Factor 84D ©o— ® gié

o—ot-@—a P

®

Anti-MOG antibody related disorders

Eoss

o m e @ @ wm m e
Median observation time monthe]

Jarius. J Neuroinflammation 2016
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