{2 e

ZRMEEIWEZIEE

George Pepper
Helmut Butzkueven
Suhayl Dhib-Jalbut
Gavin Giovannoni
Eva Havrdova
Jeremy Hobart
Gisela Kobelt

Maria Pia Sormani
Christoph Thalheim
Anthony Traboulsee
Timothy Vollmer

11{ -..

ded by grants from AbbVie, Actelion P
en, F. Hoffmann-La Roche, Merck KGaA and



RER:. SRtELEEESD

XFigmm

AIRBATRNS IR (MS) BERREHMARTARSHRELURNANETREE WAL
KSR B, SRR TINTE ([, 5B 00598 ) RSP mE)
SR,
AEEEAMSEENELE TSR T BOEGNARS, NARREE. MSEE, BEAR0L
%, IGKEE. BRAR, SHPLNDEEFFLR,

MRS RIS RIE

= SISMEEETAN, EATHIBRRS (LIE0)

= HEMSEBENLNIL, LNEAT 2EEH (FRER)

 BEAE, REBTATRE (ENHEST)

= ERRLEREHEETRISE (ENH6H)

= MREE, REEMEFIEERT (OMT)  (GERF6R)

= THRERFNSMNRERENESE (ENE7-8T) -

SAEBILERRMS, BHMNNER SR NBE EHRBINRBARRAYTE), DEAREERNER.

( A
RiEEFiEBREZBEMTAK?
MSEE

B EEMSINERBTS, B NER'MNEELI

B BESFEIARBREERFENCINEERTFEREINBR.

B RHEREEIANRETE TRER.

B BUICREMESEREEE, WER. BT RIFRMEMRR, RKEEUSRRFER.
N TERECHMSIER, LMEMEE—EHITIATRR.

IETEiZ iR/ BRAS 2 B AMS RO BB &
B ERESRZ2EMEREYE (REFEMSE S ENHERNES) , FEIIZH.
B REEHMERFELELRT (NMRES) -

SRBMSES
B TS ERRER RS (MRI) RUENMS, FHiEEREZERWNEEERET 4.
B EEESRRERIFN, BEEEMTSEEENEREHENTAM.

\ J




RER: ZREEACEEER

52 )

RRNERL NGBS
23 5 eSS

HENERFNERARIMSEETSDER . LICBSOUMERFIMS, LITIRKAVEEITEE
BRI BERITINMER

()

Zizm
(') ZHTERE, JEAMERIBLEESE, AEFRERSTS ., XRERRRITESH
HEPMFRIFMSEE IR

(i

11

™ EHEGE
SHEFEEEL, BHEESMMSELE (FESRXE) 852,

o, FAREE

S 23 . MBEF. SAMRELEERRIENTFEMSEE HIIAMGE, B
BlRET,
£

SRBRERLE, WHAIMSEE NS ERD?. EAFREIC. FARER . INKEIE.
EERER"

PR

UEXBENIMSEE, HEFRTE",

% 0
o
o
o

BHRAEEARNAEMSY
cie.] MRECENBEHMER, EENHBTHEUNEE, OFRBEETENAEEY. &
MEmE. SEEEME. OREIERRFERRFYIESSHMSAIEL.

a4 )
BEEmta?
" REERENEEER, SESED. BHAE. RREE. WE. RENKAEERE
BB 259 -
\_ J/

"BARBRAFABEFRNEKESBLENEERS, BEXREEN, MSEENXMLESHRBER (HFNE7-8TT) .



RfEE: SRHEAEERER

L= fafc T o

ER N EMSE R Z O ®
/

BT ENR T EMSIET R8N, ERAREERKEZRIARE. NRAEFEEEREEMRS T,

EE N EHIMSEER SN R — BN AR BAIE X E RN S EHERNC R FMF .

ERMERERIETREED, GBI RRRATaI R B R miE . ICREMRRSF——E
R (B1)  AFRRNAEMEFE ——IIMSHICTREBREHN ", EFERSEEHAERER.

140

PERR RS IAAD

D123

X2

MA B

TiEBEN iR
VA , :

MARRE

SIEER

=K1

HIRFERS

)RR EBREF

EIEEE
Fi#l

FS Bt 18] 2

R

B3i& 8] @R

B 1. REURREITE] .

TR NE EEXLAEIR, 22 JTH RN
BRER, IERMSHIE, BF
5E£1TE.

220xford PharmaGenesisifoJ,
i F 9w E Giovannoni GEA

o R RS HORIRRE: S RICEBAVETE
W, ©2015 Oxford PharmaGene-
\ J

sis Ltd.

BIEMSIRIRIEaNR B EISHER, BINERGNBIEAR (FNFE7-8, E2) . BiHERNE, mit
(SMRBXE ) FINSERDEMUE RMARERE". EIN(ERRIBMRIFERSHFAYEA . £—
LER, ToJRERRLRAREUMESERD, XA BRIz,

T2, BIERERESHRERENRE SRS, ERENRREENERF RIS
BT R AMERIMS ., MSIATT, BfEEXHE, EIRARIMRIERIR NEFENESAE, NITICEERA
Bt mIZ IR 25,



RER: SAEELEEER

( )
BEEmita?
= ERMSHIE, EREMCERENSH, NER. FREUMEMER, HF5EED SR
BB,

B iICEMMSERRE, W5ISKREEELIN. RADMTLIKRREREIZY
B HEEEEHMSEN TR 1TICTAFERAIMRIIEE, T RENREEDNER.
B BEREMEHIEFRITENMRIPABERERSNT B, FEREESEHRTIHE,

B IREEBGT RN AMESESERENEIER, BREETRBAEMDMT,
\ v,

BEHERTTREREXEEH

ERFENQFRIaT ST R AEMAEDMTE, SEEXBIER, EENSMEFSEHTITHE, H
BEFHRRE. BTUSEETICENNMER. FX. REGIRS. £EFH. 87 BARUR I BERYER
RHE, WEERETEEFENL . BERESES . HEWEREENEFTH . BUXEHNSE
MXTESIRIE L. M EQEERTiERE, SEEEURBFARRMN. HESERIDMTEYIRY
EXEFME. B TENARRNNFELZ BN R NETIHEBIFETER.,

MRMSEEMNEBMBTEB T RO T,
HAEEERFTRIFMN. AR, ETEEXR
BITieTe, B4, BURES%EEZIaT, AKX
JEEHITENER. L, WKRKBITD T
MEEF BRI EEEMINEEMSHEEAH

RS, ‘qpk

4 )
Baemta?

" SESHRHEATRE, WAHANECRES, FHEHEE, EEHETLUIERE.

" ESELAEAMFRSNES, CREBSEEITIEMNDH, NENER. KRBT

HEFRIT AR
B BEERBAABEARBAXOHN, SECHRATRE. EBOITFNEEF. BHFEART
BERZIRIB TR

N SHEMEFERBHEHTILIE, SHUMSEERRTEIRHERH.
B BiEFERAEEARNEMADMTESY.




RER: SAEHEEEEER

IEfE 2 R/BNISIZBAMS B &
RY B 8] [7) 2

REBiZEhgE B Riafr @

NTERREMERRERE, MSHSTMEETEREF R —XFTERITIZH . —MRKiR, BETLNR
SHRMSIERN AT K EE/EEEREESKEN, —BERINTEEMS, NXREZENENREL (£
VAT HRERRRRNELE ) .

MSE—TEZRIRR. MSTA S ERHEH EEURMIINERE DRGSR/ EE.
XEMEHEEREEFENMSERZN, WHEFINZEIRE. BT D EMENREEERANT #.
MSERHPL2RRIXEMR, BIRMTFSETRS, TEBINBERSIRBAVA. S OFNXTEE
e BRI, RIBENBEIATY,

ERMEIMRIITHIRIGIUEE, ERIZHIMSE AT 82, S20tHC80F A RHAALL, MEANIZHIRE R
TEM0EE, BXAENREROB1/STULIRIEEEXMEBMRIFEERSEIHFZ> . WTHEMES,
BT #H—EHIMRIF IR R EREBRIR R R IZH . REZHIEREMSBENEETLUREMH
BT RRF I RAmHITE R

( A
iBREMta?

N EEMMS, BEREIFCEMEREE, RIFERZ2EMSTIHBHIMSERERRESE.
B EREBREMIZEER, SIEMRI,

" MREREIARDISH, BSESHMSENRSHEER, IEFREN.
\_ y,

R EDMTATT 8L b & B a{}

TEEREMSEES, ERBENEIHMNERENDMTIATILERIGTEEFHIKEAE>. ~EAIDMTLL
ARNBXAREER, SHMOMTHEERENREHIENARRN, R, BES5EETIC, &F
RIBEEHIOMT (BXAFFELESR ) FREMERNEESI (FIH3R) .

Baemita?
" HHEECRERSEARMOMTAR, FisLBELENEY.




RER: ZREEAEEER

M i {22 BRH X Z0 iR 91 45

MSEY, SRR RRGERMIEIRNK. SEINNHE (PIREERR) . BERFABEFIRE
KeBLENTERY, XREEMN, MSEENX—IERARESER (BE2a) 7, WTFHEMSEE
K, X2SHSHKE. RESIANES (MEEN. iICIZHMEIFENLINES ) .

MSIF KT 20-40% , BNEERNEVERZAEN, XEBRORT P REERFIRBAIEN . BT,
XIFHFEMSEBE R, MERMBXE (AR ) NHRELINETRSERENTR, SEERTLIIR
HINE (MHAEKR) . BIERENER, FIBNREHSSHPRELRFARIED (E2b) .

KRE—NIFERENERE . EFIFAVLEENS, WHINESIRRRBN, CTLUNA—LHAARMK
EFEMIX LRSS . R, MRANE—HDZEIRG, ASBARNKERENRBEBATAIES . E
Itb, BMSITIRRAELISpIRART, BIEAAF AR K E R TER,

MANX SN R ERE NI DM TR E, MEINReEENE, Nald@E. BalRIl—LEER]
ERERYF, MSIBEEHNF. ARER, 10MEEPRE—IP2SH—IRELR™Y, BEMEDEIFR
B3 BAYR A ERF SR AN, FELt, BIEREREIMFMECTRMRER, KINBUESBHEN
e RRERD (Bl2c) , MRMENEZNEESEER, KN EFIAHIIIXE, BBAMSHIE
ReBRHEE (Bl2d)

HENEEEE—MEEERNRE, CERFNIIEREDEREFEEE/FA. AINEEERTEIC
ERAMETRIMS, EEBTTLIRBARRATH R A IR EHIE KSR .

r )
et a?

B iEiEE, ESENRERIY, MSKFBEMNMESRLE, X mNEINKER.
B iR EE M2 RSB REESER (FUESR) .
B SA (BEENEL) Tie, At uSEENRERREEMN.




RGER: SRLEAESERER

4 )
a ) -
D ' EREMEAS, PRRSEHSEERN, BF [
= K MSE R, XIERNKELERREAR L
VB
FERBLBL S HME
BHL (B@), —LH
P2 SHER (B8)
C
5 TR B A PSRN B
sl WEHELR
d : : ; g
g8 EK ||| BESERLITREREE
wEAEE | | IR
5
#m
% RN
"
=
\. J

El2. FiEHIMSIRRENIDESHNB 2R, XRESFHANEESERERR,

aMSIER EN T SR TINEMABEENRG, ERLEEERNKTERL . b IENREHLSSHMETE /LD ; OR—
REERHATEHEINE, EE2SH—RELR (ERMRGMENKRE) . BUBRETHENREES, RACHATHNIX
R RIS RX G ATINES (BENEEEERRENERITFNANPRIESEER) . d.EMEHREINEEERE
REY, MSIEREZHRE.

#20xford PharmaGenesisiF o], 3#F 4% EGiovannoni GEARIINGERE . & & MEBLAIATE)ERL, © 2015 Oxford PharmaGenesis Ltd.



SE 3Bk

10.

11.

12.

13.

14.

15.

16.

Prakash RS et al. Aerobic fitness is associated with
gray matter volume and white matter integrity in
multiple sclerosis. Brain Res 2010;1341:41-51.
Kappus N et al. Cardiovascular risk factors are
associated with increased lesion burden and brain
atrophy in multiple sclerosis. J Neurol Neurosurg
Psychiatry 2016;87:181-7.

Sumowski JF et al. Brain reserve and cognitive
reserve protect against cognitive decline over

4.5 years in MS. Neurology 2014;82:1776-83.

Pinter D et al. Higher education moderates the effect
of T2 lesion load and third ventricle width on
cognition in multiple sclerosis. PLoS One
2014;9:e87567.

Modica CM et al. Cognitive reserve moderates the
impact of subcortical gray matter atrophy on
neuropsychological status in multiple sclerosis. Mult
Scler 2016;55:36-42.

Sumowski JF et al. Intellectual enrichment lessens
the effect of brain atrophy on learning and memory
in multiple sclerosis. Neurology 2010;74:1942-5.
Sumowski JF et al. Cognitive reserve moderates the
negative effect of brain atrophy on cognitive
efficiency in multiple sclerosis. J Int Neuropsychol Soc
2009;15:606-12.

D'Hooghe MB et al. Modifiable factors influencing
relapses and disability in multiple sclerosis. Mult Scler
2010;16:773-85.

Pittas F et al. Smoking is associated with progressive
disease course and increased progression in clinical
disability in a prospective cohort of people with
multiple sclerosis. J Neurol 2009;256:577-85.

Ozcan ME et al. Association between smoking and
cognitive impairment in multiple sclerosis.
Neuropsychiatr Dis Treat 2014;10:1715-19.

Jick SS et al. Epidemiology of multiple sclerosis:
results from a large observational study in the UK.

J Neurol 2015;262:2033-41.

Compston A et al. Multiple sclerosis. Lancet
2008;372:1502-17.

Giovannoni G et al. Hidden disabilities in multiple
sclerosis — the impact of multiple sclerosis on
patients and their caregivers. Eur Neurol Rev
2012;7:2-9.

Giovannoni G et al. Appendix 2. Relapses, lesions and
brain atrophy indicate disease activity. Brain health:
time matters in multiple sclerosis: Oxford
PharmaGenesis, 2015: 61-63. doi:10.21305/
MSBH.001.

de Seze J et al. Patient perceptions of multiple
sclerosis and its treatment. Patient Prefer Adherence
2012;6:263-73.

Costello K et al. Recognizing nonadherence in
patients with multiple sclerosis and maintaining
treatment adherence in the long term. Medscape

J Med 2008;10:225.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

RER: ZREEACEERERD

Remington G et al. Facilitating medication adherence
in patients with multiple sclerosis. Int J MS Care
2013;15:36-45.

Bunz TJ et al. Clinical and economic impact of
five-year adherence to disease-modifying therapies
in a commercially insured multiple sclerosis
population. Value Health 2013;16:A109.

De Broe S et al. The role of specialist nurses in
multiple sclerosis: a rapid and systematic review.
Health Technol Assess 2001;5:1-47.

While A et al. The role of specialist and general nurses
working with people with multiple sclerosis. J Clin
Nurs 2009;18:2635-48.

Colhoun S et al. Multiple sclerosis and disease
modifying therapies: results of two UK surveys on
factors influencing choice. British Journal of
Neuroscience Nursing 2015;11:7-13.

Polman CH et al. Diagnostic criteria for multiple
sclerosis: 2010 revisions to the McDonald criteria.
Ann Neurol 2011;69:292-302.

Marrie RA et al. Changes in the ascertainment of
multiple sclerosis. Neurology 2005;65:1066-70.

Runia TF et al. Application of the 2010 revised criteria
for the diagnosis of multiple sclerosis to patients
with clinically isolated syndromes. Eur J Neurol
2013;20:1510-16.

Giovannoni G et al. Appendix 1. Evidence supports
the benefit of early treatment. Brain health: time
matters in multiple sclerosis: Oxford PharmaGenesis,
2015:57-60. doi:10.21305/MSBH.001.

De Stefano N et al. Clinical relevance of brain volume
measures in multiple sclerosis. CNS Drugs
2014;28:147-56.

De Stefano N et al. Establishing pathological cut-offs
of brain atrophy rates in multiple sclerosis. J Neurol
Neurosurg Psychiatry 2016;87:93-9.

Rocca MA et al. Evidence for axonal pathology and
adaptive cortical reorganization in patients at
presentation with clinically isolated syndromes
suggestive of multiple sclerosis. Neuroimage
2003;18:847-55.

Rocca MA et al. Functional MRI in multiple sclerosis.
J Neuroimaging 2007;17 Suppl 1:s36-41.

Barkhof F et al. Relapsing-remitting multiple
sclerosis: sequential enhanced MR imaging vs clinical
findings in determining disease activity. AJR AmJ
Roentgenol 1992;159:1041-7.

Kappos L et al. Predictive value of gadoliniumenhanced
magnetic resonance imaging for relapse

rate and changes in disability or impairment in
multiple sclerosis: a meta-analysis. Gadolinium MRI
Meta-analysis Group. Lancet 1999;353:964-9.

Filippi M et al. MRI evidence for multiple sclerosis as a
diffuse disease of the central nervous system.

J Neurol 2005;252 Suppl 5:16-24.



RER: SREELEEER

— = 1R 35 =

& REEFN 32 15

HTFEMSIZEINET SN ME, HECAEBIEETEE, MSIERITIFMRAR LZEMSHIERE, &
g LAEfEwww.msbrainhealth.org MU EMZFENZIEBIN, HFEEBAMSHEENEME R .
THE—EMSEEHALNMEE, BB AIMSEEZIRMEXNFNER.

B ZAMEEIREEFES (Multiple Sclerosis International Federation, MSIF) :

www.msif.org/living-with-ms/find-ms-support-near-you/

) o Kd

B R A MHERESES ( European Multiple Sclerosis Platform, EMSP) :

www.emsp.org/members/

S

A AJ

AIEEMEBR TMSEZ WS (@R : SRMBAIITEE™M ) IREFPHIEFNEEILHA ., 1ZIRE
S TELE FEEEwww.msbrainhealth.org/report &g,

BZE2018F8822H, IREEXEBEITUTALRENI AT, BHBEWAINS FTEwww.msbrain-
health.orgMuh &if],

B MENACTRIMS (thZRdb2E S % M 154 £ HIHR RUCTRIMS (ZHZ R IEBHISTIMAZRS)

B ZRMEEEMEETIE B OBERFIIZ KRN
m ACTRIMS (EESRMHBLATHIHRERS) B ZREECER
B EEEZRSPThS B ZRMECESS (EEMEZER)
m EAT DAL ME RS RIS " SRIERUERKER
m BCTRIMS (BESRIEEILAFIARERS) " ERESRERL
" EREEHHLKE :§§E§i§§%§:T
B EREEEBNKINS (Unie ROSKA =
| iii\’f i’fﬂlﬁ;ﬁﬁ%%iﬁﬁ%uﬁﬁ)ﬁ%éﬁé) | SRR REELLE

CTRIMS (B0 = XS RIEBENE
m RHEERS m AR RUEBANE
m S REEL A m FEZSREBLNS
B EEZRMENINS B P2 R ML
B BEZRMELNS B ZRMUBIITRET (RE)
m ERSEEBHIATES N HEERSENBLESS
" 2 EHERERP AR " ERZRMELhS (KE)
R e B =2 KB RITRE
B SAFISEMELIS B R ZRTERERES
TN I : F;ngh;;r ;gﬂ{}l;;ﬂliﬁﬁﬁ@%éﬂﬂﬁﬂ?ﬁéﬁ%)

. . . . — IK=% K N=
m I;E,:A/C—Z;TRIMS (RL T EMZ RUEELIGTHRRZE = RIMS (ECHS & M )
|

RERD) M Shift.ms
W MexCTRIMS (BEIFSRHBHATMARE 8 REABENS

RE B SEZRUBUERIP IS
B ORKRTZ KM IF T A B KEEEhs
B EESREELINE m TEESS (EE)
B SRUSEHEKIhS B PHEEFSHZRFIDHERETFE

10



=]

George Pepper J54&
HEMZ
Shift.ms

Helmut Butzkueven #{#Z
TR AFE 4E 22 F) IV M DA T /R T
BIRAKE, BIRAERER, SRAKF

Suhayl Dhib-Jalbut 213
EEHEFAMNFTAAMCIR=E

RUTGERS Robert Wood Johnson EZF[z#
=28

Gavin Giovannoni ##%

RECH

CHLZTIBIWAS, Blizardifi5Fr, Bartsill
CHEFNTHF B

Eva Havrdova 2%
BriAEARIES
BHEBSBEAFHERFR

59

RER: ZREEACEERER

Jeremy Hobart #i8
o E =R
BHNFHRFFEBEFMNTHF R

Gisela Kobelt &+
EEKAER
UM B A& 2%

Maria Pia Sormani &%
BEARF BRI
BB K ZE Tt B AL

Christoph Thalheim 554
LR IS E E R
ZRMBEHYEEES

Anthony Traboulsee 28
MEXAFIESHCLE SRS £ H
RIEISHe Lt P K FEF AR
Timothy Vollmer 3%
EEMPZRZMNREDZ AT
MPRZRFREDR

AXANTEIRSREBS RASRIHBHNEE, BRABSKRIEZN,

MSENfZRAVEMNFISF I RERIG T A% . Z2UFHE . ENSEIFRBAINI ST, URERE.
FR. Bn. BEEQTNHENNESIF, BEREAZ LRQSRILNG,

RERAVR RS MmER 2B R TIRMASIS.

RO UL T A T RZIR SR MRS IFF A, Amy Bowen ( RES A MEEWITHIER) , Linden Muirhead (
EZ & MHEEIEhiEr ) , Dan Rattigan ( REZ KM@ INES ) , BAF TS FTZ & MHEEECRIC)IZE

e

=
=
a

SHIRLR AR E20165F5-6 B8] 0% DIFHEMRIRAIPIE AR

SO0

©2016 Oxford PharmaGenesis Ltd. 20175 BhR. KfEE. SAMELEEIEBEIREINRIEZES - 3F
AMEER - ETE40ERF IR ER . ESEFIFIEMNEIA, Jiflolhttp://creativecom-

mons.org/licenses/by-nc-nd/4.0/,

doi:10.21305/MSBH.002

11



MS Brain Health

Time Matters




