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DR ERR PR F A B ETE - I B BN T T ARG « A ERE a ZRERR{LAERR AR S
B BETAIRT EMSARANSERNE - * SR RO CHAP
KREM —BOELEEKEALEE  S—SHHATRELEIRNE a 2 S TEA L eSS A e 6
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n £ B4 ME{LEE (Multiple Sclerosis, MS) 7143

© KZH 20 - 40 FZREE © #93 -5 % BENZKEFHEMEZEER B
TRIEA A ATRESE L 40 3Rzt V>0 o

O EEIFMNAM BERAEBM 2 -3 & ARETESEHENERELZ
FEBR -

O BISMRAHER  TEXEPIRTHTRI (central nervous system, CNS) ©
FRMAIAARSEBANERE - AR BN BRI B IC R - SEPTREEA
BhoRE SR E T A TR o

© ERLRAFIE - RSB Z RMTH S % R RERE - RELTRRAE—
fEE -

© PHEMRLESREENEMA AT - HMAIEEEREE - REBES HHE
BEUR R - BRBEE ) S  IRIE A - 1RIR B ~ METHRERERT -
RAINEERIE  BE « RBRE « BIXAE  EERKT -

© #RIE 2020 FHARAY MS BIZEZE=HR (Atlas of MS 3rd edition) FFZHER -
ETRHOE 280 B ARBULETS ° -

O TRMEFMEFHNBRITRERTA @ LERBUNEITRES - ERERE
WBHLIFEIENBITRRE  EEEELESTERFNRMBEA  MEEEF
ABLEMEF RIRRIS T2 B0 (B—)* -

O #E2021 F5 5K - B— : 2SR LERITR

L g 1l 32 2%
BN S RILRLE Number of people with MS,

§ j({;, ﬁﬁ Wsﬁ Eﬁ Prevalence per 100,000 people
A 1081 A &, = Ll @ Unknown
0-25

2020 FEA#E AN sns0 W
B3 E ATE ® 51100
8 BITRENEHZ | @102

@ >200
0.49 ©
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B) saumiamrE

© 1996 T E=E B %R 2 34 1# 1L i 22 & (National Multiple Sclerosis
Society, NMSS) K9 2 3% 1% & 1t JiE & /K i BR 55 39 £ B § (Advisory
Committee on Clinical Trials in Multiple Sclerosis) * #t%1 MS FRTZ{EHIZ
HEERRA - HHABOEANE 2 :
1. {53 1ER7EY (relapsing remitting multiple sclerosis, RRMS)
2. &2 RER! (secondary progressive multiple sclerosis, SPMS)
3. [RE R (primary progressive multiple sclerosis, PPMS)
4. #R1E3R (progressive relapsing multiple sclerosis, PRMS)

© 2013 FHRFIEITHE @ EARGEMEEHBERARME - BEMRERESR
A (PR) > A IENNERRE —EIRE¥ (clinically isolated syndrome, CIS) © 43
BT

1. ERIREE—TE{ZE¥ (clinically isolated syndrome, CIS)
o FPIETIS RIS — NI ATRESEEAR - (BMISRTTFE MS S2EMIZEE o
o ANRBREHMAERIEE » BIRJEEMR B MS ©
* #9755 80-70% K CIS R EHEREA MS ; TTAZH RRMS &L CIS A1)

TRFRIR o
2. {EFIEAFE (relapsing remitting multiple sclerosis, RRMS)

[B— : 1S5 R R 2 RERE(LIE (RRMS) AORTE °

@ Relapse

«» Active without worsening

@ \Norsening (incomplete recovery from relapse)
@ Stable without activity

£ New MRI activity

I py E—

tt t Time

Disability

° 7 MS R RAIRRE » #51122E0% MS FHAR) 85 % °
0 géﬁiggHjﬁﬁ%@mﬁﬁﬁﬁ*ﬂ*ﬁﬁﬁfi%iﬂ%%ﬁ V ERZEIERERREL 1’
RIE ©
o ERMAXRBEAMNSE - BEESFTER1.5K
o EEERIIMARIBHBL - BERYE -
\' EERRHBART 2 FIRERME - BIFRIMERZEREER (PRMS 2§ SPMS)® -




SHMBLEBHORTR

3. {E3%;ERE! (secondary progressive multiple sclerosis, SPMS)

B = : ERHERR S RIEE(LE (SPMS) RIKTE °

= RRMS

® Active (relapse or MRI activity) with progression
= Active (relapse or MRI activity) without progression
= Not active with progression

= Not active without progression (stable)

4 New MRI activity

L

t ¢ 1 Time

Disability

o KIGEER RRMS BEHIE 30-50% 1E&7%14 10-15 FAEIEA SPMS - 1 20 &
%855 80% BREM SPMS° ©
. %gﬁégﬁ%iéﬂﬂﬁﬁm » B IR SPMS B RRMS SRS FiiE R
o REFHRRETENERBL  WEEBENREREEERL -
o iWRBIRAER G R EHERAIZEE (biomarker) AEHEITIRIZMEAVERER - RAEIRIE 6-12
S 1B B ROBRIRECERETTETAE ©

4. [RZERE (primary progressive multiple sclerosis, PPMS)
B= : RESERESHMURELE (PPMS) AYjRT2 °

@ Active (relapse or new MRI activity) with progression
= Not active without progression (stable)

“ Not active with progression

@ Active without progression

+ New MRI activity

Disability

Time

* #9985 10-20% HBE LU LLRIRA o
* ERZ 4046 RR E% » B B BREIARIZMSREL - EEEEHYRHERL =S

O HRZEHER PPMS BERZ RR PEEY © RIHEE AR SEARAY CNS fREERTSIAE -
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O EETARE thEBEEE
1. BE SPMS :

° SPMS Z2kIBHIAERRIEZ % HELARBBIE - M EHE
B
BeiE R EMRENIRRE 58 RRBRESZLETANRAE
RRMS Fii /A SPMS AYESIETY, - B HESEE S 2 MAYEARE -

2. MS RIFEAYIEEHHGE

o BER/AENE (disease activity) FiEfRE1t (disease progression) i
BiEanHGR o
FERRRKERENRGE (LSRR e TS sARREIE KAY T2 i)
FHERIRE R EENE R EME L - HINERA S ERATREE
BB EERAFMMNGL
1858 MS ZO B ERIBERAR RIS RGBT I HHRREENE -
o HERET MS EEEFETERRIHE - UGBTI REREHE -

3. ERELEERER
o EBEFA "EEEEM ) (confirmed) EXX MF#ERY 4 (sustained) LU
SLEERBILIER -

EEHNERBEER - MS ERARIZER (2013 &

" %1t (worsening) HR 2013 MS fFIERIRE

X TR, (progression) HREEIA e
MUSLERSARRREE | eammxe | Sl

1t - SEBERIEELER (PP) ERERLEEESt
Uﬁﬂ ) il §“§° —
R BRI AR B ETIEEAMEL
(SP)
EsERER EREEEMAES(
9 BRHBERAE (miFEEEE)
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© McDonald ZER{Z %852 2001 Fi#iEAFIEEK W. lan McDonald 2
NMSS FrEEIHIET » A4 2005 2010 F1 2017 FHETTIEET " ©

© 2017 FEFE7HY McDonald s2EfEHE

1. MARHRES, (Magnetic Resonance Imaging, MRI) 84& &R _E T
SERRIE >
2. 12 RRMS /i34 7 B4 ERE (cerebrospinal fluid, CSF) AYE2ER ©

F=— | BEMNERFEERRE(E (2017 McDonald F2EZ#E )'

EHRERAKRRIGE 2017 McDonald 22EiZ% - BR B HhE BHIAIR
HF LUBREERIRZRIER - BIRIZ2ENR MS -

BRI HEBERARER S Z AR L E
X ERPEYSE e s A0 ELfth B
>2 i3
1
sox | (RPBRAVEISERT SR &
=< NEM B 845 5
Bepesue | T PEREERE)

# B RTFE CNS 5646 AEE
1 K %% {F 28 MRI 3% B9 22 R = 2%
(disseminated in space, DIS)

FERBRIREE{EEL MRI ~ 45 2R
BREME T EEA (CSF-specific
oligoclonal bands) % A R% i =
2% (disseminated in time, DIT)
17
BRIREE(E o #EFRS KR CNS ERAIAIBRER
22{Fel MRI GEREZERI 282
1 o FEAERAR(EEL MRI -~ R4
B RE R B 5 P2 = A SR FRRE R

2%
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SSETIE# (2017 McDonald SEfE%E )'

R BERRE —EIREY B EERREL MRI fF & =R Z A% © iR
1 | RERBRZEEFHEIZERRZ CSF HBEMRRHGTAE MS BIIER T
AR EMS SRR B R EESARERZE RS A MS ©
2 BEARSERRAY MRI M AT LU S (P R e R el AR 2 33 —78
SRR KIE o
1£ MRI i &+ ZEJ##E (cortical and juxtacortical lesions) 7] F§
3 =pprooRE 2 2%
Qn?EﬁIFEﬁ S
TEE2ERS - FEARIE E—FA/RT2REE - #IEAB RRMS » PPMS 5§
4 | SPMS LIRZRAEENIERERME (FSE MS BRARMER) & I
LB RERERIRE S A EFT AR AYRIRE! -

: BRIREE—JEfRS¥ (CIS) 2EfiiZ4 (2017 McDonald ZEfZEHE )'

EZEZRMFIERER S BRHTECNS BF BEHE

1 (periventricular) » 2E «+ X% T &1 (infratentorial area) F1 & &E
(spinal cord) EFMESHZEAREE - 255 —EsZHE T2 S5&E

TRkLIRELER

2 TERSME Z AV FIERERZEREA - RILLEN MRI FISASER SR HRYELIZA

R IBeE T2 R RSB HEITA2EN -

: PPMS 2EfE% (2017 McDonald S2EfiE# )'

1 | 1 FREBAERERMNERER (R RIS ITA0RER )

L LU Em B -
e F—EES—EU LWAEESS (M2 RESXETES) A
2 —fEs—EN LAY T2 S5aER L

c HREPEMENESHN T2 S8ERL
o EHEERP AN RN B R S RERTFE

KA SPMS ZEZHEIE# (Prof. Jin Nakahara)*

Prof. Jin Nakahara 125 EXPAND W% - 12t SPMS BUiZaa2EME%

1. Expanded Disability Status Scale (EDSS) = 3 4

2. BATERBERREREANERLT » HRAERLIHEEL 6/
B E
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© Ms SIEAERIE - BIER T  iRE « EBFRE SRS

O MS FESEAMMEBOSIUESL - RYMERKR L BEFUET
HAER -

O FZBERT » MS HERMRINE UREIERF - ERIERIGAIERE
EMRTERG  SEERMMERRE  EMBEBENEERE -

R— I MS BRREH "
o MAMREBRE :
1.MS BHERE REAR o
B 2. — R THEBR EH S E -
(Siso 3. EIFEBUEEZEX » BIRIEEE SRR R
om to%s) (acute inflammatory-demyelinating) & I815 °
ymp o TPACIEAYERE © ANK9RE ~ BRIMEKRIRAIEE -
o FKEKAE IE (Lhermitte's sign) @ SEEk{ERTERE SR Z!
—REERBEISE -
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manifestations)

o SRANRERE
s 1.4 40-70% #)BE R A B E RS ERAEER - &
E‘éo nitive FRESIMERAIRBE ¢
im ar 2 (ERRIERE RIS - HITINRERERE « SLIERIBREE
pairment) = IRBTRRSEG o
3. BT IRIER) AABEE » IRIERI ARISRAEE R K ©
o NSRS
1.21?:0;40% B MS BEEELESBIZEM A
DEEE 2. ijS;;z 6%%—:15% B MS EEEGHE (depression) A
(Psychiatric

3. AJRERZERAZEFE(5 (injury of frontotemporal networks)
S E A BHEARER
o EAthiETHERAER © 2NIEEIE (bipolar disorder) » &
#£3AEAFEHR (pseudobulbar affect) ~ fRIRE (euphoria)
FIERER (anxiety) °

o MBS : BIELRER (corticospinal tract) B{EFTZEN o
o BENPISTTARETE ¢

1. ] §1 7T ¥ (hyperreflexia) ~ & # & E & H7 £ & &1

(Babinski sign) Bi#&3&5 KR (Chaddock test) F

B R AR A ©
2. 332 89% (I MS BEEEES - BREBHIEM 2
. \ 3EAHMEET - SRR « HEFs SRR TE
EEER oty
(Motor o 0 ; "
ST 1.MS BEh#% 2-3% BRERRH ° o

2. 58 EMREE (tonic seizures) EAEREFIFNRRE TR ©
BEAREESEEFA—MA - HEN S0 RE1 H
§ 0 1 RAJRESEEEUR (BF >15 8/ K)

3. FJHEER MS FREEHAYELfhFEER AR S AE (paroxysmal
syndromes) G R8> AfE 314 B REHE - L EKLSA

(paroxysmal dysarthria-ataxia) °

o S
s 1.83% K MS BEGHIE « SFEFAIUALZ HAOIREE o
Fatique) 2. FTAEERIBME CNS S475RS o
9 3. ERHBEFERERSHANNES -

4. R EARE R E N E -

RIS A
(Optic neuritis)

o SMERRRESN MRS

1.#915% - 20% A9 MS B&E1E B KERRITREs IS
EA4 2R SRS MR PS4 (acute demyelinating
optic neuritis) EERZRE °

2.9 50% MR EsEmniiAEEgEtRER
MS ° o

3.AR TR ~ ROIREFHBMEEIERSE (LHEET
th) - BERIEESHIRARAES S ©

4, EESMERRTBAS KRS - A LI MRI RERAIZ R E
E;Jﬁg\gﬁ%@ﬁ T2 ¥GEREERE  REEARMIEES
BAZA o

5. B 2RISR 1B/ - EAR/EEE (ophthalmoscopy)
1&E PRSI IR BRI (retinal nerve fiber
layer,% RNFL) EREFNTRE#FEEH1L (optic disc pallor)
HYIRS o

o HAhRIAEESABRSDEAR : BEPEA (uveitis) ~ FFAKE
EMT8HERE % (periphlebitis retinae)

o BRERIE AR © BR IR =88 (nystagmus) » % & AR AL i 152
(internuclear ophthalmoplegia, INO) « Bk R 14 & g [&
¢ (saccadic dysmetria) » BRERUS SR B A IE 7T
i85 (Pulfrich phenomenon) %

B
(Heat sensitivity)

o ERBMAR  HEICEHBIZLEBHIIER T > ATEE
FEEAMEBREBNEERBAES  XBEREXERS
(Ui%hoff's phenomenon) @ [#{K 38R EE R BN el = Lt
Tl o

o HFTEEELE AR A AEE T B ERFKEE - BT g5
BT AIBIE - R THIR A8 o




o TERRKRAEAR *
1. MS B34 ARSELZIBRITEASIEAR ©
2. #5iiR (double vision) * & EHEARALFE (Internuclear
ophthalmoplegia) * f5 ) 5EE#% (facial weakness
or myokymia) - f%& (vertigo) °

?gf:iiig e JE &% (bulbar symptoms) #HR8fE Ak © & ik E &
syndromes) (dysphagia) * ##=&#E (dysarthria) FEEHE N

o B E RABSEHEA
1. BB BN ER S AVIEREAERAEAR ©
2. BRRSasAEERY/ ) St R BESE R BNERERE (dysmetria) »
B8 {8 +£ 77 45 3@ (unilateral ataxia) B i & & &) = 5

(dysdiadochokinesia) °

KRB REA o BREAEHES) « B KESEERMIEE o
MERMA - SMSHRMER R EGE A - EMEBEH -
bt < EEEDRME - B MR FRREEHA TSR
Y B AARETE -
* BREHZ—  FHRRATRARKMERER ©
B AR A 3 o B - TIEEE T HREER ©
o~ o (¥FEEEE « BNIRRERE S REHELER (gait ataxia) ~ R

((tJert_ebeIIar FRENARE 'R (eye movement abnormalities)
ataxia) o FEBRBRIFIRIEISS (vestibular nerve) & & &R
ey BAK o
o FEBEANMPRIEIEE ¢
1.8 MS REBKEENEERRZ— ©
RSB 2. [ERGEARAL (detrusor) BEE{LAEFRAVFEHIALILE
e 458 (detrusor sphincter dyssynergia) * BZfRa -
(Bo:vjl and FRIR ~ IRAEB SRR ETTRHEZE ©
o [SEINEE
Ctonction) | 1-EMEBBRMES -
ystunctio 2. [ EE ERBEERREIBERE -
o MEIEE : 1/3 BAMIAERTE  RERFELBMHZ
EBTNRERERIAN ZT M BRRLRAN / B4 ©
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B sauwierEsme

O EEBAI MS HIEMRAEIBRIBPAR - HZ A2 — 128t amlak
PR o R B BB R AR ARG IR A R FE S RS I R A R 8 T o

F*— : MS fEimiEg
it EistaE

o MS E ¥ PRI R REEH AR A R AT EAY B
BERIEIESR © ©4% CD4+ A1 CD8+ T #ifE - B S n8Enl4E
BIREEFEERRIER -

o IEIMBBHAER DK B B R T MARTFEMN ERERE

FRo U6 B R ERE R T B 5 e 0 EE T RERA B RE

RBSEITERYSIE o

EEURIE Th17 BUH0 Thi BULUK CD8+ BE#HIAEE B M

T T HIREMREEERS - MS FFEZ A ERAE -

R FEASRESH R AR R FEIE BRI T MBS E )RR
#AfH -

R HEAY TS 6 45 B PR TR AT R ot R BE B BE I R OS2 B
A - R ARARN AR BN R EMEHEE (mmune
repertoire) 125 B AE M RESHTIAEHURAY B BRIEAGEB R -
° MS I T2 AR PR BN 2 ERARE FREIE o

BigRZ

* MHC F13E MHC ERZB2E MS AIEIEREZE ©
EES * MHC ERRE T REMAAERER » MIFE MHC ERA
ET MS RIFREIAM 2 HEH - EmTE s 2 EpaEa

RIERZESIEMN MS FHRAREZAEE - SEREMES
D \ PHESIMRERTREE © IRIE  ERAI EBV REE -

* B fflf2{E MS RHYERIDBE ©

* TE1REME MS F - B iR BRENRRE T MRRRVEEHR

B Az 25

o T MS F B iIREEMEREF 2 WE FIgR T
Pz R L BT R AR FE o

ey . ?%li%%?ﬁﬁfﬁ@ﬁﬁ%% T HIRBTHRE - MRS HRE N
HRER BRI EMRL S ©

EfREE R ER (immune set points) F153M K
HEMME MS AR EEEAME -

(Microbiome)

BB MS |« B3 MS ARBTTRIFP RIS RH 2 HREATERE) -
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o ERE MS BB EREKBIEMBREIINE o

o REEBUTERBERBPRILRBZERE » BiF/E
HiiAE - B « B ABRRFIMEIER o thAlEERRAE T
HRBEANSE R MRRAVISIEIEL -

o BB MR ERHREREE - SILBNNBFAES
HRIBEE o

* MS %38 8RB RIS T -

BEgHE | - BfEZA MSE  TEREE—RBIBNFERAITE - 40

[FI2E 1 EUEERR - R ERRERN R B SR -

° MS RIBBRZOEMAIEEI AR « ZRBEERA - REEL - TRIZZHRER
& IEBAREMELURERZRBRAL

O & MS BRI AEARRARERMEMSER - MS BLATAEE S AIERIME
) i

== 1 MS B{LRIAEE SAUMERAE 4TS °

4 (inflammation) © fESTEAMASRREARRIZIMEZRE » EAEEHE
2% (compartmentalized inflammation) AJ3$4 o

#2258 (axonal degeneration)

1. 57T ESIREESNRERTISEREEE / KHI=RIB -

2. PREBEAS|EEBE T EERE - (hERBE REMERVHIER / 80 ATP B SKIZIN o
3. BIZREE BT E RAMHETERIS ISR A S AT R Bl oeR AL, o

WRREHFEL (microglial activation)

1. BREBES R EAHZRIBHIA (oligodendrocytes) B#if (turnover) BiE R I4IRE
HBEIETL o

2. BEGEMEM—S(L RN - ERE R A S MAVIREE

Hi#REE4815 (mitochondrial injury)

1. FRRESH S (R RARBETNRE R B M S AL HRAEA / RifRREZRE o
2. RIfRREIHEER E B e se HELIBBEMB R -

3. i 5| EHIARAERE B RIBRASE R BZHRAL ©

S1t#) (oxidation byproducts)
1. A EIZEBHARREL « (2 EMpRnEEt F 2R EES(LIBE -
2. BE HIRER IR E R RAR I8 o

Glutamate EIE 14 (excitotoxicity)

1. EMSEMREEHE AR E AR glutamate 370

2. BER) glutamate FEIFEEHE (myelin) EEESIEER 5 SFEEHIRE
AR R EhZR 9 SRl T L 1T 5 | ERIE1E -

O SHFEHERILZHAURIZE - 5 SPMS EAEMEE °°7

B= : MS BREPiEERIE R R EE

RRMS SPMS PPMS
Age and disease duration

)!I

Pathological changes

* Inflammation * Trapped inflammation
» New waves of lymphocytes entering » Meningeal inflammatory aggregates
the CNS « Slow expansion of pre-existing lesions

« Blood-brain barrier disturbance « Subpial cortical demyelination

» New active CNS lesions « Diffuse white matter injury

« Initial remyelination in active lesions « Extensive brain atrophy and

« Brain atrophy acceleration of grey matter atrophy
« Exhaustion of repair/ compensatory

mechanisms
1E{EEIBER £ RRMS ~ SPMS £ PPMS =& R &R A fzhE Fueig R
REEEMEAEIRMEER -
o
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0 s3:t:@(mmmER Disease monitoring)

© B MS ERERIRLR - HMIRMBIERRRFERIET - FEEIARERAN
ISR - HE— SRR EARERR ' -

[B— : MS BRERAERIEZ

T25FW (D
9HPT(@)
SLOAN ®

No Relapses No progressive T2 lesions PASAT / SDMT
No enhancement

Composite Marker

No Clinical No brain
Progression volume loss

Screening tool

Prediction JigP
Score

MyHealth @ Gkl

T25FW (©
mMDT @
—~ Screening tool csT @
- pST @
Progression 2015 )
Discussion Tool Composite Marker

2017 EDSS-Plus

Remote Monitoring
Q) FLOODLIGHT JpPulk]

18 FDA-approved | 2019
DMTs

EDSS
T25FW (D)
9HPT@)
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1. EER;EZEFEE (no evidence of disease activity, NEDA)

© EAIREENZENE (no evidence of disease activity, NEDA) » 2 —F&R%Ki&
AEEMRAIEE - HEHIER i —BItRA0 3 18 (NEDA-3) HEHNZE
518 (NEDA-5)>°

Z<— ! NEDA &k R E#

I WS AR
Il. 6 @A @ EDSS HEEER
EEAHY 0 - B EDSS HMHME < 1.5
NEDA-3* EEASDE =1 - B EDSS EMAEE 1
EEAHE> 5 8 EDSS HMABE < 0.5
. MRI B/& R385 tH IR S U BRRHE AHO T1 kL S35
50 T2 Rkt
. | aarm=E
NEDA-4" | |\ rpssmaimmn 285m0 0.4 %
. | B& e
NEDA-S" | | hwsassmuoiesEseit i (CSF-NFL lovels)

O MREBRAERE - BEAFEIERBIEETLA MS RRRIZERTM -
AT LLERAERRIRR (NERFRMBEREL) BB - BAMERR
NEDA Ed7a74 f9MERAIE * - iSRS HHY MS BRIRSER SR NEDA (E
BEAEEIGHEE AR -

2. REEFEEIR R B (Expanded Disability Status Scale, EDSS)

© LBETE RN B K (Expanded Disability Status Scale, EDSS) 2 B A7t
MS FRFEANEXR - KB IERE—BTES MR LERAZ
BENAERERERREENTNAE IR ER e ThEEr R
BRMMEHE (R2) » BIREHEREA B0 ~104 (R=)°.

© R RF=2RIE EDSS &7 NEUROSTATUS FIARAXHARALE
EMA S BEEEREEREASHE  HBEIIRREREMITE - STERIEE
ER AR T R B T o



IhEE RRMGHREN

£ : EDSS THEEETH %

EERR

E®

FEIERAITR S (TREHERE ) HEFRE flh%A (£) 0.66 LL
£ ERBNHEEE -

FEIERRIRT (TRBEERE ) EE=AIARRSHLEIFRE f1
% 0.66 B2 0.33 2/ - iREHAEER ©

WIN =

FEERANR S (RESRE ) ERERRENERRE 5T
2 0.33 52 0.2 2 - BRERAMNIRE &Rl HEREF RIS -

IS

1. BERMIRS (IRBEERE ) EEREAIARIEHEIFRE 5
758 0.2 B2 0.1 ZfE - BHBARAREFERIE 5

2. FHEFRE 3 M EBGFROARFEABIERANRS (TREBBIRE)
HEIRRE G (&) 0.33 BEEE °

1. B ERAVIR S (IREHERE ) EEREAIIRIEH ERE 5
A0 HEE

2. MRS 4 NN BT RORRFERSIER VIR D (IREEERE )
HERREHIFA 0.33  BEEE ©

FHEARE 5 M ERFROIRASKSIE A AVIR A (IRBBUIRE )
EEFRE G4 0.33  IEEE °

EE

B ERRRIRENEI FEE R (figure writing) BURER
BRI

ESoQMEAYREETINAS « R  RARNRAEMRAE - PEIRED
BRI
= DR BEECEIREN R B e F 2 E B U RS BRI

EREREETERR  mE - PERENERE - iR
REBIRK
= - PURRREECHNASSE  mERRE P ERERERE

‘JME \o|

ot

E e EARRARRAASE BRI
KR BEENER  RERENBRERERERE

e e R
ERERLU T TR RSB SR P ERY AR A BE R TR

RESL T Z FTEMERR B R
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IheE RTMGHREK

Z<= : EDSS ifHSINEER 5=

EE
R

EREREEHZ (signs only)

FRERRIRARER B HAthASR3IR B REcRHE

BRERIKEER - AREIMRAVEY) 2 HtpieSIR B E
HE

BEBSEE s HtpSsaEmEE ke

HEBREARAE

EREREHSR ' BRKEE

EEHERRE -
BERITEEENSTAELE R /B
— A RARRLA A% 4 2

BT o B R - (AU
=HALLEBEIANI A 4 53 B
—HEEARALEF B0 3 53 8L
—HARAEFROAL AR 2 DT (BREERECE )

RBRE T 2 58S ay I ECHE
RREERIAL N A 2 73

FRE R PO AR ECEE -
=REBELL ERIAL DA 3 4

—R%B8 = (plegia)
—RBERIAL A 1 FLLT

THEERFFAIEE -
MAEEALA 1 3T
FARAAYPUAESE |
=B ERIFLA 2 LT

VU S
FE L RO OEAE 1 BLUF




SRR LA O

TheE RTMGHRER

F_ ' EDSS HEINEERT =R

EE

REEHEEL (28 TR ) » EEREE
RAEDEINREEE

KBTI RERS ISR
FRESERERE

FETHINRER R

FETHINBERRBRIEE (ISR ERETRATEMR HIR )

K&

EE

SRR HEARAEE ~ 2R - (EFL

FRERIHEFRIEE » 2K BY
BORBRKE - BREFER

SRR RSB ER I B TR
FERREGRERARTIIUREHE

WAREE LR E B HER

HHEEIHEPRINAESRZE 5
SMEREN B B H R EHHE B FE R

SeE IR HHE RBERINRE
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%= : EDSS IIIEEEN
IheE FRISRE
%
1 | EREREMS - ER%E
o |EMMEHXE R/ 5 FEHIILLEA Romberg test
PR
FREEHESE BT R / B
3 | PEMESEERAE R/
4
5

FEREENSRE / EEELH

EERTRE / EeHEEN LA R = AR Ll ERYEEIRR
SEEEANITIHAEENE

X | A/ 8 AT ERETh R E

/\BSTHEERE

s BEEMNEENTE (UREHEEWIEKR) / EF2[RM
HREPEENKRIR (WARAH=FRBELI EREENLER ) AIEEL/E FS
score 3 43 ©

o MR A TSR BRE R ER) BB LB - A/ HETHEESD

F= ' EDSS ¥

EDSS #1453

0 HETNEEBEIER -
FIETIRERT195 0 R 5 S ABSTIRERFRAE 14k -
1.0 EREERR

- EE ARG AE 14k -

- MESREL RGN BE 1 1R o
B ERTIRE TR RENST -
2.0 |B—EREMEEIAAE 2R
HERGEETA R0 1) -

B ERMIBERERMRREER
2.5 | B-ERGAETABE 21K
HERBINAET DB 011k -




20

%8 MR AEBERT Q4T

3.0

HRIE HiEE)

B—ERMIBEREREREERER

Bl —{ERHETNRERT 2 /55 34K - HERIRINAERT D/ 080 14K ©
B B = ZIPERMINEERF LR MIRREIEN - BIFTIEE 2 #RE) 2
HRELF e

3.5

MR BEEE

B ERMINEERE P ERREEN - BI—(EARMRINAERT S AE
31k BHE—EI"ERMINEET DR 24K

2 BRERMIIEET 2R 34k

B BABERMINAERT DR 248 i RIRTIREST DA 08 14k

4.0

£ EH RS ARHIER T A EETE 500 AR E - B—X
ELF 12 /A F R mESRITE

HEH —ERRINAER £ MELREEN - A—ERRINAET DA
£ 4% HERMINAETD A 014K -

4.5

EEWHA A RHIER T A EE{TE 300 AR E -
—XPERIEEZERHNFTEHL - EXHAFHBOHAUR
HHENMAE R hiEE) -

HH—ERMINAERE BB RAEER - A—ERRAET DB
$ 41k HERMRINEET DR 0B 14k

5.0

RN ASMER T ERTE 200 AR E -
KEEBREBRENRESHNTFRER -
—RRIE A —ERRINRERT D A5 5 1k -
HERBINAET DB 014k -

5.5

£ EEH R S AR HER T Al EE{TE 100 AR E -
EEXENEREBREIRESHMNEE
—RRIER A —ERIRINRETT A 2568 5 R
HERBINAET DA 0814k -

6.0

ERE=®HE (NFH AIFHERSE ) THTE 100 ARME -
—RRIERAMEL ERRRIIRERTA A 34k °

6.5

ERTEHE (NFHR - KIFEES) - TERTE 20 AR
B EMmMARAE
—RRIERAMREL ERRRIIEETSAE 34

7.0

EEHAETIMELTE 5 2R - IBTIR(EHE - BB XER
FEFRIABIB 12 VB -
—RIEREE—EYN LR RAINEET A BB 44k -

7.5

BEBCITE - SIkIEWE R A KL -
—MRIERAE BN ERRRIIEETSAE 44k
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EDRERERKL - BT HRE - BARIBHEABEARK
8.0 & EEFNMEr=ERESTEEEN -
— IR ESEL EREIEETABE 418 o
ARABHEHEEREREK - HRELFFHRREBER
8.5 |wEEH-
—BIERAERERATTINAE 44

9,0 MEEA ETRABERER-

VU iR a kA RRIIEE RS 4 1R -
0.5 |MEEE BARARE ER - G-
. KERD RIRIHEERE 4 18 -

10.0 MS BRI ©

%m

EDSS @A &t ERI2E LTG5k (18218 H AR Jin Nakahara SEBEAR ) ©
SHAAVET A AT - 52 E[FHA NEUROSTATUS FREASCHE ° ©

Ambulatory without aid or rest = 500m: Yes

Maximum FS grade

0 | 1 \ 2 \ 3 | 4
Number of disabilities with maximum FS grade
| 1 [ =2 ] 1 [ 2 [84] 5 ] 1 [2]1
EDSS score
3.0 (no
FS2) or
0 1.0 | 1.5 2.0 2.5 3.0 3.5 3.5(1-2 3.5 | 4.0
FS2)
Ambulatory without aid or rest = 500m: No
Without aid Cane/crutch Wheel-chair e Death
bound
Ambulatory w/o Self Self care Eat/
rest for transfer (U/E) swallow
Uni- | Bi- Need Need NG
300 m 200 m[100 m lateral | lateral e help el help s tube

EDSS score
45| 50 | 55| 60 | 65 |70 7.5 80| 85 [9.0/9.5]10.0
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© MRI =R FER
© MRI U HBHIRTE RN - F2EE= -

. ERRRE’
O HREHAEMS 89 MRI EERIER T RS E T RERRIREER - BERK

BITEEKX  EEEREERF (UK National Health Service) FiZE 7R
B MRI 8/ » IRIBERRERRMERTREBRARRE#EAM - FEE T —E MRI
BTRER  WHRH T MRISRAVEEZRBAEER » DUREEZEZINERKARE

RARSUEVES R B RYBRERIRES IR - SERERA -

24
- 82|

1&®%%8 Clinically Isolated Syndrome (CIS) B MS * FEXEITASER R & 58
1B -

$LE12588% (Gadollimium) AI(MEERTALE (&
KI5 - Rt EEI RHAE -

. FSRSE I R DMT ZE3E5A) -

E#E MRI AT FE R B EANE R EEN I TR R -

K#J 58% BT BRAE 2 MR - 25% AYIESME MS RATE 1.5 &
NEHIRELD—ERERNERERE o

ERAFERSEA DMT B - 3B MRI I3EME 2 B2 ERERRE
JEE o AHEBREME R LUFEIR DMT BA R EM -

DMT #£ MRI L FTBERAYZER ] RETE BRI A E R 4 & EIR S8
R ERERTE RS R B2 1R EFTETTEIFIZHE (re-baseline scan) ©
EEEEIRIFH MRI B HERIRNIFEHIR Gd JEEMES - FILFER
HABAVERIRAN MR JEED » W RI{K IR H7E DMT AR B8 S AR
SEMERBRAE A RIERE -

DMT R 214 :

PML (Progressive Multifocal Leukoencephalopathy) 2N AE7E ZE 4 B
IRAEARATZEER MRI REREAILEIR - RIBAEEREEEM -

3174 BI4A1E A Natalizumab 745 18 188 % 3 IRAYVEM MRI Kt - FESE
EFHME RS PML BRE - £ REIIFINREASREEASS PML A MRI
1L - 19ESREA " METEMESEAY PML”  (radiologically-suspected
PML) ©

u—ry

BEA 6-838) HWEEIESE

N

©
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%7 Indications for MRI in MS”

Clinical situation

Indication for MRI

Clinical gain

Suspected MS

To identify findings
suggestive of
neuroinflammation

MRI fulfilment of
diagnostic criteria

Newly diagnosed MS

To assess short/
medium-term risks
of MS activity

To characterise the
type and extent of
MS damage

Decision about DMTs
initiation

MS monitoring with*
or without DMTs

To detect MRI
activity

*To characterise the
type of damage

Guidance on DMT
selection

Assessment of response
to DMTs

*Assessment of safety of
DMTs

Suspected relapse or
disability worsening

To detect change
in lesion burden or
activity

Assessment of ongoing
inflammatory activity

* indicates that MRI monitoring in patients on DMT is relevant to characterise the type of damage, as well as to assess safety of DMT.

[B— : Timing of MRI scans in the diagnosis and monitoring of MS patients’

v

MRI  CIS/MS DMT
scan diagnosis initiation

v

DMT mcInitoring

[m4-6 Y1 Y2

Brain

Gy o

Y3 Y4 Y5 |

Spinal cord
-
.?.

o

N
-
-

@ o

N

Key @@MRI scan at diagnosis/DMT monitoring @ MRI scan at the discretion of the clinician

Perform a brain and spinal cord scan at diagnosis. After the beginning of DMT or after a change in DMT, brain MRI scan was indicated
yearly for at least 5 years, with a rebaseline brain scan 4-6 months after initiating or changing DMT,
The initial assessments should be conducted with the use of contrast

23
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4. BIFFFRERRIEE SDMT (Symbol Digit Modalities Test)
O MSHAH 40-70% BHIIBAINEER/E - A1z SPMSLLRRMS EARE" -

© SDMT MBERILEE (information processing speed) 1878 * £ BRI MS
e BRRMTETA Y -

O 2HARESWRFLBARFNFRNES - RERBERERZ—HREH
FHBE EIFRCEY - BHERARR =

[B= : Digit Symbol Substitution Test (DSST) "
Digits Symbol Substitution Test

4|7/1|7/5/8/4/1/5/2/6/9|9|/5/6|/7/6/2/9/4/8|7/2|8|6

.

© EEFER EERARE SRR (National Institute for Health and Care

Excellence, NIC) #2:%{#F3 SDMT * ¥R AETED 1 & 1 XAYAIT
SRANTHEEIRIFERL & MS JR A EARTS RIFa B —L2 2 -

: MS RERFI R TR AR |

Brief annual assessment of cognitive function in routine follow up.
BICAMS (MSNQ-I, SDMT or PASAT in limited time)

Cognitive decline is suspected

Yes No
" s Persistent cognitive
Evaluate and treat according to findings: ecline
disease activity, comorbidities fatigue (i.e. MFIS,FSS), mood
(i.e. BDI-FS,HADS), drug interactions and side-effects
Yes No

Advise continuous mental exercise

Prompt for extended
Consider cognitive rehabilitation programs

neuropsychological evaluation

NG

BICAMS: Brief International Cognitive Assessment for Multiple Sclerosis, MSNQ-I: Multiple Sclerosis Neuropsychological Questionnaire
Informant version, SDMT: Symbol Digit Modalities Test, PASAT: Paced Auditory Serial Addition Test, MFIS: Modified Fatigue Impact
Scale, FSS: Fatigue Severity Scale, BDI-FS: Beck Depression Inventory-Fast Screen, HADS: Hospital Anxiety and Depression Scale

Multiple Sclerosis Pocket Book

O BERELTEASTE BT |

(1) A 2MERRIEED

(2) JBEHHAENR  GlaNBtasLFEENNE K2 /AE (disease-modifying
treatments, DMT)

(3) FHEERANREREE 1t

(4) BEIRFTRIFRARIRE

© BrTERIHAIARIEAEL MS wu‘r‘IJJLJtE‘J?aﬁ E ST REFSHEFFE -
E BB MY AINAETE - Wik FEETEIAMINAEERE

5. Efth : Neurofilament light chain (NFL)

c BRIEFAZSHAMS KR EMLBERNEYEEELEME Al
neurofilament light chain (NFL) ©

o BEMEAETIEMASERER NFL fREAERE - BFSHERER NFL tLiiE
NFL 7] LU 473t FRAI AN S BRI TR AYIE S » BIMEERER NFL IRE R
Ry T2 REEAR 818K Gk - WERAAERER NFL RJge A BERAKS
E{E{E - FEEIEAR NEDA S IILIER "

References:

1. InojosaH, SchrieferD, ZiemssenT. Clinical outcome measures in multiple sclerosis: A review. Autoimmun Rev. 2020;19(5):102512.

2. GasperiniC, ProsperiniL, TintoréM, et al. Unraveling treatment response in multiple sclerosis: A clinical and MRI challenge
Neurology. 2019;92(4):180-192.

3. KuhleJ, BarroC, DisantoG, et al. Serum neurofilament light chain in early relapsing remitiing MS is increased and correlates with
CSF levels and with MRI measures of disease severity. Mult Scler. 2016;22(12):1550-1559,

4.BeadnallHN, WangC, VanHeckeW, RibbensA, BillietT, BamettMH. Comparing longitudinal brain atrophy measurement techniques
in a real-world muttiple sclerosis clinical practice cohort: towards clinical integration? Ther Adv Neurol Disord. 2019;12:1-20.

5. Neurostatus Scoring Definitions version 04/10, Neurostatus, accessed 4 February 2021, https://www.neurostatus.net/media/
specimen/Definitions_0410-2_s.pdf

6. BenedictRHB, DelLucal, EnzingerC, GeurtsJJG, KruppLB, RaoSM. Neuropsychology of multiple sclerosis: Looking back and
moving forward. J Int Neuropsychol Soc. 2017;23(9-10 Special Issue):832-842.

7. TomassiniV, SinclairA, SawlaniV, et al. Diagnosis and management of multiple sclerosis: MRI in clinical practice. J Neurol
2020,267(10):2917-2925.

8. PlancheV, GibelinM, CregutD, PereiraB, ClavelouP. Cognitive impairment in a population-based study of patients with multiple
sclerosis: Differences between late relapsing-remitting, secondary progressive and primary progressive multiple sclerosis. Eur J
Neurol. 2016;23(2):282-289,

9. LangdonDW, AmatoMP, Boringal, et al. Recommendations for a brief international cognitive assessment for multiple sclerosis
(BICAMS). Mult Scler J. 2012:18(6):891-898

10.BenedictRH, Delucad, PhillipsG, LaRoccaN, HudsonLD, RudickR. Validity of the Symbol Digit Modalities Test as a cognition
performance outcome measure for multiple sclerosis. Mult Scler. 2017;23(5):721-733

11. DrakeAS, Weinstock-GuitmanB, MorrowSA, HojnackiD, Mun: FE, BenedictRHB. ics and normative data for the
Multiple Sclerosis Functional Composite: replacing the PASAT with the Symbol Digit Modalities Test. Mult Scler. 2010;16(2):228-
237

12. Jaegerd. Digit symbol substitution test. J Clin Psychopharmacol. 2018;38(5):513-519.

13. BakirtzisC, loannidisP, MessinisL, et al. The Rationale for Monitoring Cognitive Function in Multiple Sclerosis: Practical Issues for
Clinicians. Open Neurol J. 2018;12(1):31-40.

14. Hakanssonl, TisellA, CasselP, et al. Neurofilament levels, disease activity and brain volume during follow-up in multiple sclerosis. J
Neuroinflammation. 2018;15(1):1-10.

15. ReyesS, Smetsl, HoldenD, et al. CSF neurofilament light chain testing as an aid to determine treatment strategies in MS. Neurol
Neuroimmunol neuroinflammation. 2020;7(6):1-10.

25



26

SR FIE L HMTE(LIE (Pediatric-onset multiple
a sclerosis, POMS)

1. POMS HIBRIRIFE

o ZEMRELE (MS) EPEIHSRMANEIERR » B R BIREME
B BE  PBARRESEHMIET 0 5FE MS &3 -10% -
HRARERBER - EERRBEAERE?-

o REZHMELENTERRE 18 BRZBTE X SR LAES(E > WFEH
JRTE AR HHIRRS RO ANZCRIAY 2 ST 20k -

o PIERER C 11.8 £ 37 %>

o HBESKIKR | 15 100,000 ZEEEHE 0.05 (95% {SHEERI 0.03 - 0.08) &
2.85 (95% {SHBIEM 2.83 - 2.86) A34% » SRRFEFHILRMLM * -

o #ER%TTE : 45 100,000 ZEEEHH 0.69 (95% {SFE[EM 0.58 - 0.80)
£ 26.92 (95% {SFBE=M 26.61 - 27.23) AR °

o MAILLE - LBBBHRE <1250558 12:1 0 E2125%8 EAZE 28:1°

- HRENSOEEE SR UENREEES - BRNGEE &
R PR ES - BEEAILURIE - %AW - BRSREE  RES
B UERE S RN ERRENER ' -

2. RES BMIELEEEMA 2 BRI ECERMFRLLE °

CEEHE Al B
2 o« BB : 4oft > Bt
o BB SRR
WA | o MBI/ RSN
o BRI AIEREE
%E
CRETRM
IS | . FHSEKE
« kA BB RIRTA

o RERIRE R
bt B8 95% MYEE B IEEIERE
BEER e (1.12-2.76/ &)

BEBIME | BARE
* EDSS AlIE % fE R HE

S o FRRE(LENE
o EFRRMERFTLEZE RISk AL EF2% (disability milestone)
240 o =2 —EEHBREVEE MR

° TERTE R HARARR A RS A
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3. POMS BSR4 EIERASR RIS ER 7

* 5iE CIS RUZENTMELLT S IR1E

(1) BBkl SRR PARTPACRIARIRE - FTRER A MEARABRANS (AL ©

(2) EPIRTBIC ARG AR MEEERR KR L - FIANEEBEREIS A
(optic neuritis, ON) * IEE4E#EZ (transverse myelitis, TM) &KX
PSR R RS ERAERAEAR ©

(3) ETHEHERERIARRERIBLRER (HIANTT A ZaACE ) -

(4) MRI A4S R LIZZER MS -

F2% ADEM (Acute Disseminated Encephalomyelitis) s2EfZ % E =5

ELUT M -

(1) BRREEZHMERRPIESRMEMRE  ATeEE AR BEEHFT
5l%E o

(2) |XBBIERIZARRE -

(3) %mt& 3 AR L LR BFAERR K MRI 2538 o

(4) 2M4H 3 EA A ) KEEE MRI 2% -

(5) ERBYALER MRI SRR ¢
O FBEREAEZEEM  BFER  KEE (> 1-2 cm) AYFL -
@ FTREHBREB IR R - (540 AL el B R THHASE ©
QP RIEHERE T KEERE -

52 NMO (neuromyelitis optica) s2EIZAETFZ I/ B LU T -
(1) TRAHAEL o
(2) 2MHEEX -
(3) 3IEIFMRENMEHEREDRE 218
O &ERE MRI R REE DR 3 EEREMHREEIES
@ B$EB MRI 15 & MS B2ERELE o
@ IKEEEH IgG SR ©

FRE MS MIEZEMEAEZZmE LU M E— 154 -

(1) MRELLEIEREZAS R PIBTIS RARAEAR © ATRER SR ATEIHE -
F/RHAREE 30 KLU E B E1EF R —RAHIETS R f RS -

(2) —RIEEZBSRERE(E » MRI #5254 2010 F{E5TAY McDonald
2EMRY DIS 124 ; MRI BHBERTT & 2010 AR McDonald Z2EffY
DIT 12 2 Z ) — REAYEEREL IFIEERR AL

(3) —/% ADEM =1{E B &} & RAF % HIRIEEZ AR B AER RIEAR
MRI (98154 2010 AR McDonald 52f DIS 1% -

(4) 7454 ADEM ZEfZ# 2 ¥)X CIS =143 > MRI BB R& S
2010 kit McDonald :2#fi=z DIS K; DIT 2% ({£#MH =12 5%52E)
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Demyelinating clinical event
Encephalopathy
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ADEM: acute disseminated encephalomyelitis; CIS: clinically isolated
syndrome: ON: optic neuriis; TM: transverse myelitis; NMO: neuromyelits ~ NMO MS
optica; DIS: dissemination in space; DIT: dissemination in time: MS: multiple

sclerosis
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