The importance of early intervention
— clinician perspective
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«You can never diagnose MS too late»

Neuroradiologist from Norway, early 1990s



Prognosis in untreated MS



Early diagnosis
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Probability

Employment in untreated MS

Probability of Remaining in Active Employment After Onset of MS
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Employment Change with EDSS Score
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Survival in untreated MS
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Survival and cause of death in multiple sclerosis:
results from a 50-year follow-up in Western Norway

N Grytten Torkildsen'=, SA Lie*, {H Aarseth’, H Nyland* and KM Myhr'*
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After 10 years:

* 1/4 of MS-patients have died from the disease
* 1/4 are still employed

* 1/2 are not employed, with different degrees
of disability



What happens in MS

Acute damages






Nofmal White
- Matter &

Animasjon basert fra Trapp BD et al. N Engl J Med. 1998;338:278
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Transected axons in different MS-
lesions
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Number of damaged axons by disease
duration
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Kuhlmann T et al. Brain. 2002;125(Pt 10):2202-2212.






What happens in progressive MS?



Late Motor Decline After Accomplished
Remyelination: Impact for Progressive
Multiple Sclerosis

Natalia Manrique-Hoyos, MSc,’ Tanja Jurgens, MSc,%** Mads Grenborg, PhD,>®
Mario Kreutzfeldt, MSc,?>** Mariann Schedensack, > Tanja Kuhlmann, MD,”
Christina St::hr'i-::k,z'3 Wolfgang Briick, MD,E'B Henning Urlaub, PhD,“‘r1
Mikael Simons, MD,'® and Doron Merkler, MD?>4

Ann Neurol. 2012 Feb;71(2):227-44
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F callosal crossing axons
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Mitochondrial damage?
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microglia
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Prognosis with treated MS



Real-Life Impact of Early Interferonf3
Therapy in Relapsing Multiple Sclerosis

M. Trojano, MD,' F. Pellegrini, MDeStat,” D. Paolicelli, MD," A. Fuiani, MD,' G.B. Zimatore, MD,"
C. Tortorella, MD," LL. Simone, MD," F. Patti, MD,? A. Ghezzi, MD,* V. Zipoli, MD,” P. Rossi, MD,°
C. Pozzilli, MD,” G. Salemi, MD,* A. Lugaresi, MD,” R. Bergamaschi, MD,'° E. Millefiorini, MD,""
M. Clerico, MD,'* G. Lus, MD,"* M. Vianello, MD,"* C. Avolio, MD,"® P. Cavalla, MD,'® V. Lepore, MD,?
P. Livrea, MD," G. Comi, MD,® and M.P. Amaro, MD?; for the Italian Multiple Sclerosis Database Network
(MSDN) Group

Tume

10
N\;
{:
| .
s N g
i ‘\\ ——— =
084
: g i
., i
= e Sy o
M e Y b, |
K 08 — \
£ T
[ \\\
)
: { \
§ 04d
i
(51
024
0o -
‘. ¢
Teme

Early treatment significantly reduced the risk of EDSS-progression

Ann Neurol. 2009 Oct;66(4):513-20



Survival in MS

A randomized cohort study 21 years after the start of the pivotal
IFNB-1b trial
A
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Goodin DS, et al. 2012 Neurology;78(17):1315-22



Predictors of Long-Term Outcome in
Multiple Sclerosis Patients Treated with
Interferon Beta

Robert A. Bermel, MD,’ Xiaojun You, PhD,? Pamela Foulds, MD,?> Robert Hyde, PhD,?
Jack H. Simon, MD,? Elizabeth Fisher, PhD,* and Richard A. Rudick, MD'
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New MRI-lesions during MS-treatment
predict disability progression
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*Sustained disability progression was defined as a =21.0-point increase in EDSS score confirmed at 6 months. Mean follow-up was 4.8 years.
Prosperini L et al. Eur J Neurol. 2009;16:1202-1209.



Alasdair J. Coles The window of therapeutic opportunity
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Summary

* Early treatment = most effective

* Disease activity during treatment = poorer
Prognosis



Outcome
Measures

Introduction of RRMS

Therapies in the EU

Goals of Therapy

Address . . . . :
Slow Disease Progression Stop Disease Progression Repair
Symptoms

No Evidence of Disease Activity

(NEDA)S
2009
Sustained
. improvement’

2011

I T 1 o |
1983 1994 = 1996 1998 2000 2002 2004 2006 2008 2010 2012 = 2014
IFNB-1b | IFNP-1a . GA Natalizumab 2006 DMF
1995 i 1998 2001 Fingolimod Peginterferon
IM 2010 Beta-1a
IFNB-1a  jtoxantrone 2014
1997 2000 Alemtuzumab

Teriflunomide

2013



No Evidence of Disease Activity (NEDA)

Relapses

EDSS-progression

* No relapses No EDSS progression No new T2-lesions

No new Gd+-lesions
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Imitola J, Racke MK. JAMA Neurol. 2015;72:145-147;
Stangel M et al. Ther Adv Neurol Disord. 2015;8:3-13.



Early Treatment vs Later Treatment
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Adapted from Miller JR. J Manag Care Pharm. 2004;10(suppl S-b):54-S11.
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Early Treatment vs Later Treatment

A
Window of
opportunity
Late Natural course of MS
treatment
2
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Adapted from Miller JR. J Manag Care Pharm. 2004;10(suppl S-b):54-S11.
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Summary

e MS is a serious disease, if untreated.

e Early and effective treatment can alter the
Prognosis.



"When you change the way you look at things,

the things you look at change.”
Max Planck



